STUDING ON DISTRIBUTION OF SAND GOBY,NEOGOBIOUS FLUVIATILIS PALLASI IN
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Abstract: This study carried out on distribution of sand goby in the south- west coast of Caspian Sea
(from Astara to Chaboksar) from October 2005 to September 2006 during 1 year. Samples were
collected from 3 stations (Astara, Anzali, and Chaboksar coasts) from 0 to 15 meters of depth. They have
been captured monthly by bottom trawl. It has been determind Caspian sand goby density per trawling
and its relative and absolute Abundance in station.The minimum abundance (7.70% of total catch) took
place in the study in January 2006 and the maximum abundance (32.85% of total catch) in December
2005. The minimum and maximum catch for sand gobies made up 9.98% and 41.64%, of the total
catch respectively for Caspian Sea gobies area was recorded. A significant decrease in density of sand
gobies was observed with an increas in depth. An interacting effect among the different factors was also
seen (non-parametric Spearsman test) indicating that among depth, sampling station and depthsampling station only depth influences on absolute density of the fish.Correlation coefficient between
N.fluviatilis pallasi abundance and biotic factors and abiotic factors were tested using Spearman nonparametric test. Significant correlation was observed between abundance of sand goby and factors of
total catch (0.703), abundance of gobies (0.672), temperature (0.683) and dissolved oxygen (0.419) at
99% confidence level, however negative correlations existed between abundance of sand goby and
zooplankton (-0.300) (P<0.05) and phytoplanktons (-0.388) (P<0.01). No correlations were observed
between abundance of sand goby, N. fluviatilis pallasi and other studied parameters. The closest linked
factor (PCA) to absolute abundance and biomass of sand gobies (biomass) were gobies, total catch,
temperature and dissolved oxygen in order of their reference and other factors were placed apart.
POPULUTION STUDY OF SAND GOBY,NEOGOBIOUS FLUVIATILIS PALLASI IN THE
SOUTH-WEST COASTAL OF CASPIAN SEA BY MORPHOLOGICAL CHARACTERISTICS.
Abdollahpour Biria, Hamid
Symposium: Fish as behavioral ecology models Presentation:oral
Contact: Hamid Abdollahpour Biria, Islamic Azad University-Talesh branch, Rasht, Guilan Iran
E-Mail: Abdollahpour51@yahoo.com
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Abstract: Caspian sand goby, Neogobius fluviatilis pallasi belongs to Gobiid family that has importance
role in food cycle of Caspian Sea because of their high staks and not catching. This study has been done
on the fish at south-west coasts of Caspian sea (west,centre and east areas)in Guilan province from
oct.2005 untile sept.2006. Samples were collected from 4 stations (Astara, Anzali, Chamkhaleh and
Chaboksar coasts) from coast to15 meters depth by bottom trawl,monthly.Result of differential function
analysis on corrected Morphometric charactery showed 3 functions %51.3 ,%28.4 and %20.3 ,
respectively and sam of differentiative function percentage calculated %80 which it determine changed
among groups.Detective figures of two functions showed that studied samples in Astara station was
completely different from other regions and was similar to Anzali station only at several points.
Chamkhaleh and Astara station were the same,but Chaboksar station was a separated group. Analysis of
differential functions for studied characteristics includes meanly 86.3 of population that the most
amount of it belongs to Astara station with 93.3 % and Anzali with 90%.and the The minimum
amount belongs to Chamkhaleh with 79.3%.The results showed that Neogobius fluviatilis pallasi
probably has 3 different populations in coasts of Guilan province, include Astara, Anzali ,Chamkhaleh
and Chaboksar populations.
FEEDING HABITS OF NEUGOBIUS MELANOSTOMUS AT SOUTH COAST OF CASPIAN SEA
Abdollhpour Beria, Hamid
Symposium: Contributed Papers Presentation:oral
Contact: Hamid Abdollahpour Biria, Islamic Azad University-Talesh branch, Rasht, Guilan Iran
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Abstract: The Caspian Sea gobidies fish due to using the baits that is unavailable for other fishes and also
is as competitor for bentophagus, used as main food for predator fishes such as beluga Huso huso, Perch
(Perca fluviatilis), clupei, and also birds, because of increase in production of marine fish have many
ecological importances. Moreover, these fishes used for as bait for capturing predator fishes, providing
fish meal, medicine consuming, and also sporting capture especially in port area have importance. There
are a few studies on gobiidae. Recent study has carried out for completing the information about feeding
one species of gobiidae. Sampling of black mouth gobies was carried out from 3 stations include west
(Astara coast), central (Anzali coast) and east (Chaboksar coast) that located in the west south of the
Caspian Sea (Iranian coasts).The depth of sampling in each three stations was different and include 0 – 5
m, 5 – 10 m and 10 – 15 m and carried out during 2008 monthly captured by special bed trawl and
then transferred to laboratory for their feeding behavior studding.Results showed that the empty index of
elementary tract increased with increasing temperature because of decrease in nutritional activity of
breeders in spawning season (summer and winter).Relative gut length showed no difference with
changing age, genus and station.Feed intensity index has no different between two species but showed
some differences based on station. Recent study showed that the black mouth gobies is a carnivore
species and generally consume benthos specially mollusks and crustacean.By notice to kind of animal and
feeding regimes (21 kinds) could be said that black sea gobies is a carnivore species and benthophagous
and prefer to called mollusk – crustaceanphagous an also uryphagous.Food preferable index of gobies
showed that this species has not any main food at Iranian coastal of the Caspian Sea.
RELATION BETWEEN STRESS COPING STYLE, LARVAL DEVELOPMENT AND TIME TO
EMERGANCE IN RAINBOW TROUT (ONCORHYNCHUS MYKISS)
Åberg, Madelene, Uniza Kahn, John Fleng Steffensen, Øyvind Øverli, Hans Magnus Gjoen and Erik
Höglund
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Contact: Madelene Åberg, DTU AQUA, Nordsoen Forskerpark, Postbpx 101., Hirshals, 9850 Denmark
E-Mail: madab@aqua.dtu.dk
Abstract: Proactive and reactive stress coping styles is widespread amongst animal groups. Reactive
individuals are generally shy and subordinate whereas proactive individuals show the opposite behavior.
In salmonids, differences in larval development have been related to these styles. In this study we
investigated larval development and time to emergence in two strains of Rainbow trout selected for low
(LR) and high (HR) post stress plasma cortisol levels. These strains have previously been characterized
with proactive and reactive stress coping, respectively. A line specific SNP was used to distinguish the
emerging larvae and a clear link between stress coping style and emergence time was demonstrated by LR
larvae emerging earlier than HR larvae. LR larvae also had more yolk reserves at the time of emergence.
Establishing territories and energy reserves are important factors for inducing social dominance, raising
the question about the effect of initial social experience in shaping Salmonide behavioral profiles
PEPTIDES INVOLVED IN FOOD INTAKE REGULATION IN FISH CHANGE THEIR
EXPRESSION IN GLUCOSENSING AREAS (HYPOTHALAMUS AND HINDBRAIN) OF
RAINBOW TROUT AFTER LEPTIN TREATMENT
Aguilar, A.J., Conde-Sieira, M., Muñoz, J.L., López-Patiño, M.A., Soengas, J.L.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Jose Luis Soengas, Laboratorio de Fisioloxia Animal, Facultade de Bioloxia, Edificio de
Ciencias, Universidade de Vigo, Vigo, Pontevedra 36310 Spain
E-Mail: jsoengas@uvigo.es
Abstract: In mammals the regulatory role of leptin in energy homeostasis is mediated via hypothalamus
since leptin influences production of orexigenic (NPY, AgRP) and anorexigenic (POMC, CART)
neuropeptides in glucosensing neurons that integrate glucose, leptin, and insulin signalling. In fish, we
demonstrated a regulatory role for leptin in glucosensing areas compatible with the anorectic effect of
that hormone but there is no information regarding its effects on peptide production. Therefore, pools of
3-4 hypothalami and hindbrain of rainbow trout were incubated at 16ºC for 1 h with modified Hanks’
medium containing 2, 4 or 8 mM D-glucose alone (controls) or containing leptin (160 ng/µl) or leptin
plus 50 nM wortmannin or leptin plus 5000 nM AG 490. The number of independent experiments
carried out was four. Changes in the expression of NPY, POMC, CART, and CRF (assessed by qRTPCR) are discussed related to the anorectic regulatory role of leptin in fish
IMPACTS OF MODIFICATION ON SMALL STREAMS REACHES TO TROPICAL
FRESHWATER FISH DIVERSITY IN PENINSULAR MALAYSIA
Ahmad, A.B. and Magurran, A.E.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Amirrudin B. Ahmad, School of Biology, Scottish Ocean Institute, University of St Andrews, St
Andrews, Scotland KY16 8LB UK
E-Mail: aa452@st-andrews.ac.uk
Abstract: Habitat modification of small headwater lowland streams in Peninsular Malaysia is common. It
often takes the form of creating pools in the rapid stream section. We predicted that this modification
will have detectable influences on the species composition, diversity and structure of the stream fish
community relative to natural pools. The results showed that modified and natural pools are similar in
terms of species composition and community structure. Our study also found that modified pool have
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higher species richness than expected. Estimated species richness, generated using nine species richness
estimators, ranged from 26 – 44 species for the modified pools compared to between 17 – 28 species for
natural pools, much higher than the observed richness (23 and 16, respectively). These findings, which
show that modification does not decrease biodiversity, and apparently has no negative consequences for
other community variables, raise interesting issues for conservation.
ICHTHYOFAUNA COMPOSITION AND DIVERSITY IN SOME RIVERS OF THE WESTERN
PART OF IRAN
Ahmadi, M.R.
Symposium: Contributed Papers Presentation:oral
Contact: M.R.Ahmadi, Department of Aquatic Health and Fish Diseases, Faculty of Veterinary
Medicine, University of Tehran, Tehran, Tehran P.O.Box:14155-6453 Iran
E-Mail: mahmadi@ut.ac.ir
Abstract: Iran is a vast country and most part of its fauna located in dry areas. For some times, it has been
the strategy of the governments to build several dams across the rivers for sustaining the water resources
to generate electricity, and for the use of drinking and irrigation, however all these should come to action
without damaging environment. This research aimed to investigate the fish fauna in some rivers, which
dam constructions are planned. Various sampling sites during different seasons were chosen and electrofishing was used to capture fish samples. The fish had been fixed in 10% formalin solution and carried to
the laboratory. After their identification, the body weight (0.10 g.), standard and fork length (mm.), and
their age were determined. Among 1036 pieces of fish caught, nine different species in three families
were identified. The results indicate that Cyprinidae was the most abundant species in community of the
rivers. This work shows that such studies can be of use after dam construction in further researches.
SOME BIOLOGICAL INDEXES OF CASPIAN LAMPREY (CASPIOMYZON WAGNERI),
IMMIGRANT TO SHIROOD RIVER IN FALL AND SPRING
Ahmady, M., Mojazi Amiri, B., Abdoli, A., Fakharzadeh,S.M.E. and Nematollahi, M.A.
Symposium: Contributed Papers Presentation:Poster
Contact: Mohammad Ali Nematollahi, Department of aquaculture, Teharan univercity, Daneshkadeh
street, Karaj, Teharan Iran
E-Mail: malahi@ut.ac.ir
Abstract: To investigation some biological indexes of Caspian lamprey, Caspiomyzon wagneri,
immigrant to Shirood River in fall and spring, 15 & 89 numbers of fishes in autumn and spring were
sampled near the mouth of the Shirood River, Tonekabon city (Mazandaran Province). Samples of fish
fixed in 10% formalin, and then transferred to the laboratory. There was a significant weight-Length
regression, except in male of autumn (p 0.01). Condition factor of autumn fishes, in general, was less
than spring fishes (p ; 0.01). It was not calculated condition factor for males of autumn, due to not
significant weight-Length regression and, for this, male's condition factor not compared between seasons
(p 0.01). There was significant fecundity-length regression and fecundity-weight regression of fish in
both seasons (p 0.01), but There was not significant difference between autumn and spring fishes
fecundity (ANCOVA = 0.79, sig = 0.38). Regression between egg diameter with length, weight,
fecundity and gonad weight was not significant in autumn and spring fishes (p ; 0.01), also Oocyte
diameter between autumn and spring fishes was not significant difference (T = 1.58, P = 0.125). HIS
(Hepato Somatic Index) was not differ between autumn and spring male immigrant (T = 0.47, sig =
0.64). Autumn immigrant female was higher HIS than spring immigrant female (T = 3.92, sig = 0.000).
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GSI (Gastro Somatic Index) was not differ between autumn and spring immigrant male (T = 1.85, sig =
0.07) but autumn and spring immigrant female HIS was significant difference (T = 2.67, sig = 0.01).
There was not significant difference between number of males and females in both season, autumn (X2 =
0.091, sig = 0.76) and spring (X2 = 0.101, sig = 0.75).
STREAM CORRIDOR REHABILITAION BY SMALL DAM REMOVAL
Ahn, H.K., Woo, H.S., and Lee, S.H.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Hong Kyu Ahn, Korea Institute of Construction Technology, Goyang, Gyenggi 411-712 Korea
E-Mail: ahnhk@kict.re.kr
Abstract: About 18,000 small dams(weirs) are located across the streams in Korea and about 50~150
small dams are abandoned annually. This study is to develop the technology for restoring the stream ecocorridors by removing the small dams whose functions have been lost, and improve the water quality
deteriorated by the small dams. We removed two small dams, Gokreung2 small dam was 76m in length
and 1.5m in height and Gotan small dam was 190m in length and 2.8m in height, for demonstration
purposes. We analyzed physical, chemical, and ecological impacts, such as the change in the river bed
(changes in grain size distribution, bed elevation, and cross section), chemical impacts, such as the
changes in water quality, and biological impacts, such as the changes in the ecological habitats of fish,
large benthic invertebrates and vegetation in the upper and lower reaches of the small dams.
DIETARY VITAMIN D3 LEVEL AFFECTS THE EXPRESSION OF MYOGENIC REGULATORY
FACTORS AND MYOSIN HEAVY CHAIN IN EUROPEAN SEA BASS (DICENTRARCHUS
LABRAX) LARVAE.
Alami-Durante, H., Cluzeaud, M., Mazurais, D., Zambonino-Infante, J.L .
Symposium: Muscle development and growth Presentation:Poster
Contact: H. Alami-Durante, UMR 1067 Nutrition Aquaculture Genomics, INRA, Pole d'hydrobiologie,
Saint Pee-sur-Nivelle, 64310 france
E-Mail: alami@st-pee.inra.fr
Abstract: A trial was conducted to determine whether dietary vitamin D3 (VD3) affects the development
of axial skeletal muscle in first-feeding European sea bass. Larvae were fed diets incorporating 0 IU, 19.2
IU or 140 IU of VD3 g-1. There was no significant difference in survival rates. Absence of dietary VD3
decreased significantly somatic growth. Molecular results showed that, between 22 and 44 days posthatch, the level of expression of genes involved in cell proliferation (PCNA) and early myogenesis
(Myf5) decreased whereas that of another myogenic regulatory factor (MyoD) and that of genes involved
in muscle structure and function (myosin heavy and light chains) increased. Dietary VD3 acted
significantly on Myf5, MyoD, myogenin and myosin heavy chain expression levels, with a gene-specific
shape of response. These findings constitute the first ever demonstration of dietary VD3 effect on the
early development of axial skeletal muscle in a fish species.
FEEDING HABITS OF TENCH (TINCA TINCA L., 1758) IN BEYSEHIR LAKE (TURKEY)
Alas, A.
Symposium: Fish living on the edge Presentation:oral
Contact: Ali Alas, Department of Sciences, Faculty of Education, Aksaray University, Aksaray, 68100
Turkey
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E-Mail: alasali@hotmail.com
Abstract: Abstract:In this study, alimentary canal contents of 188 tench (Tinca tinca L.,1758) ) caught
from Bey&#351;ehir Lake (Turkey) between April 2004 and March 2005 were examined for feeding
habits. Phytoplanktonic and zoooplanktonic organisms, insects, detritus (animal and vegetable) and two
most common parasites of tench, Ligula intestinalis and Asymphylodora tincae were determined in
observed in the alimentary canal of fish. There was a significant difference between the frequency of the
existance of Chlorella, Coscinidiscus, Fragilaria, Mougetia, Phytoconis, Pinnularia, Rivularia, Synedra,
Ulotrix, Brachionus, Gammarus sp., and Ligula intestinalis among seasons (df=3, P<0.05). Only 6 of
these genera (Chaetophora, Coscinidiscus, Phytoconis, Surirella, Synedra, Daphnia) had a significant
difference among age classes (df=5, P<0.05). Additionally, it was found that only 5 of the 188 tench
(2.66 %) were observed to have almost empty alimentary canal. Algae and macrophytes were found to be
the most considerable food types in the present study, which is followed by zooplankton and insect
larvae.
ASSESSING THE EFFECTS OF SMALL PHYSICAL OBSTACLES ON THE STRUCTURE OF
FRESHWATER FISH ASSEMBLAGES: A COMPARATIVE ANALYSIS BETWEEN TWO IBERIAN
STREAMS
Alexandre, C.M., and Almeida, P.R.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Carlos Manuel Alexandre, Center of Oceanography, Faculty of Sciences, University of Lisbon,
Campo Grande, Lisbon, Lisbon 1749-016 Portugal
E-Mail: carlos.a.alexandre@clix.pt
Abstract: Contrarily to the extensive work concerning the effects of large dams on fishes, the impact of
the smaller obstacles on this group has received much less attention. Since the majority of the studies
about this structures mainly deal with their effect on fish migration and population isolation little is
known about their impact on fish assemblages’ composition and structure. In this work we compared the
fish communities, and their relationship with the habitat characteristics, of two Iberian streams, one
severely impacted by the presence of small physical obstacles and the other with natural conditions. This
comparative analysis suggests that small physical obstacles cause changes in habitat immediately
upstream and downstream, producing effects on fish assemblages that are similar to, but with less extent
than, the ones from large dams. The presence of this type of artificial structures results in a
homogenization of habitat features like depth and current velocity in the adjacent reaches, benefiting
species more adapted to the new environments and reducing the species-diversity. Lentic, upstream sites
presented higher density of limnophilic, omnivorous and exotic species, like gudgeon Gobio lozanoi.
Downstream sites were characterized by the dominance of rheophilic and invertivorous taxa, especially
barbel Luciobarbus bocagei. Analysis of fish biomass and abundance variations, globally and for each
species in separated, between natural and impacted sites, allowed a better characterization of the system
dynamics, more specifically related with the obstacles’ fragmentation and aggregation effect. The study
contributes insights into the effects of small obstacles on riverine habitat and fish community structure.
Knowledge of the effects of these barriers can be used in the conservation and protection of riverine
biotic integrity.
QUANTITATIVE EXPRESSION OF MYOGENIC REGULATORY FACTORS IN PIARACTUS
MESOPOTAMICUS SKELETAL MUSCLE DURING GROWTH
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Almeida, F.L.A., Pessotti, N.S., Pinhal, D., Leitão, N.J., Carvalho, R.F., Martins, C., Portella, M.C.,
Dal-Pai-Silva, M.
Symposium: Muscle development and growth Presentation:Poster
Contact: Maeli Dal Pai Silva, Bioscience Institute, Botucatu, São Paulo 18618 970 Brazil
E-Mail: dpsilva@ibb.unesp.br
Abstract: Skeletal muscle growth in fish is regulated by differential expression of myogenic regulatory
factors (MRFs). We evaluated the quantitative expression of MRFs MyoD and myogenin in 45, 90, 180,
and 400 dph and adult pacu (Piaractus mesopotamicus) skeletal muscle. Muscle samples were collected
and frozen in liquid nitrogen. MyoD and myogenin gene expression was determined by RT-qPCR. The
mRNA levels for MyoD and myogenin were similar in 45, 90, and 400 dph and adult fish, peaking at
180 dph. High MyoD expression at 180 dph can be related to intense myoblast proliferation and
hyperplasia, while high myogenin expression can be related to intense myoblast differentiation and
fusion during hypertrophy. MyoD and myogenin expression patterns in adults can respectively be
associated with myoblast proliferation and differentiation, which both contribute to hypertrophy. The
180 dph stage has the potential for applying enhanced aquaculture techniques and genetic manipulation
to raise healthy, fast-growing fish.
EVALUATION OF THE REPRODUCTIVE ISOLATION OF SYMPATRIC POPULATIONS OF
THE LAMPREY PAIRED SPECIES LAMPETRA FLUVIATILIS (L.) AND LAMPETRA PLANERI
(BLOCH)
Almeida, P.R., Mateus, C.S., Quintella B.R. and Alves, M.J.
Symposium: Contributed Papers Presentation:Poster
Contact: Catarina Mateus, Center of Oceanography, Faculty of Sciences, University of Lisbon, Campo
Grande, Lisbon, 1749-016 Portugal
E-Mail: csmateus@fc.ul.pt
Abstract: The European river and brook lampreys, Lampetra fluviatilis (L.) and Lampetra planeri
(Bloch), are “paired species”, i.e. closely related and morphologically similar lampreys of which one is
parasitic and the other non-parasitic, probably with the non-parasitic species having evolved from a
parasitic ancestor. In the present study we are interested in understanding the relationship of the brook
and river lampreys, exploring the validity of the classification of this species pair as two separate taxa,
pointing out the possibility of two ecotypes of a single species instead. To explore whether ecological or
genetic factors determine the adults’ life-history strategy, the allele frequency differences in about 15
microsatellite markers between sympatric populations of the parasitic and non-parasitic forms are being
analysed. The knowledge about the specific status of the two taxa will have an important impact on their
conservation status, and the two alternative hypotheses will imply distinct conservation measures.
PHYLOGEOGRAPHIC ANALYSIS OF THE LAMPREY GENUS LAMPETRA IN THE IBERIAN
PENINSULA
Almeida, P.R., Mateus, C.S., Quintella B.R. and Alves, M.J.
Symposium: Contributed Papers Presentation:Poster
Contact: Catarina Mateus, Center of Oceanography, Faculty of Sciences, University of Lisbon, Campo
Grande, Lisbon, 1749-016 Portugal
E-Mail: csmateus@fc.ul.pt
Abstract: The Iberian Peninsula has been identified as one of the most important glacial refugia in the
European subcontinent during the Pliocene and Pleistocene epochs. In the present study we investigated
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the genetic structure of the genus Lampetra within the Iberian Peninsula using two mitochondrial DNA
markers. Individuals of Lampetra fluviatilis (L.) and Lampetra planeri (Bloch) from 21 populations along
their distribution range in the Iberian Peninsula were surveyed. The results indicate the existence of four
major evolutionary lineages that may have evolved in geographic isolation during the Ice Ages and have
remained largely allopatric since then, suggesting restricted dispersal ability of the anadromous form.
The results provide new insight into the knowledge of the pattern of genetic structure and evolutionary
processes occurring in this genus and clearly show the existence of discrete population units for Lampetra
within the Iberian Peninsula that may require separate management strategies.
AMAZON FISH AS MODELS IN THE STUDIES OF MOLECULAR ADAPTATION TO
ENVIRONMENTAL CHANGES
Almeida-Val, V.M.F., and Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Vera Maria F. Almeida-Val, INPA/LEEM, Av. André Araujo, 2936, Manaus, AM 69020-001
Brazil
E-Mail: veraval@inpa.gov.br
Abstract: Adaptations of organisms to long- and short-term environmental changes are one of the basic
concepts of evolution. These adaptations involve genetic changes that result in either
metabolic/physiological adjustment to short-term changes or in changes at population and species levels.
During their evolution, fish of the Amazon developed strategies to cope with short- and long-term
variations of the same physical parameters such as temperature and oxygen. In most cases, functional
responses involved adjustments in metabolic processes depending on genetic regulation (transcription
changes), mutational occurrences (genomic changes) or, at long-term, involved deep genetic changes in
behavior, anatomical and morphological changes. The present work brings an up to date of the main
adaptations of Amazon fish. We will discuss how LDH evolution, enzyme and gene regulation may
account for tissue specific responses to oxygen changes. Furthermore, we will show how population
studies have been useful to describe environmental disturbances. (CNPq, FAPEAM, INCT ADAPTA).
MODELING THE IMPACT OF HABITAT FRAGMENTATION IN BROWN TROUT
POPULATION DYNAMICS
Alonso, C., Gortázar, J., Marchamalo, M. and García de Jalón, D.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Carlos Alonso, Laboratorio de Hidrobiología. Unidad Docente de Zoología. ETSI de Montes.
Univ. Politécnica de Madrid. Ciudad Universitaria., Madrid, Madrid 28040 Spain
E-Mail: carlos.alonso@upm.es
Abstract: Habitat fragmentation caused by the presence of insurmountable obstacles in a fish population
has implications in its temporal dynamics, mainly affecting the population viability thresholds. Thus, an
artificially fragmented population needs a greater population density to ensure its long-term viability.
Based on a theta-logistic population dynamics model to which a population viability threshold effect has
been added, the concept of resilience is defined by two factors: resistance and recovery ability. Resistance
depends on the difference between population viability threshold and carrying capacity. This work
analyses the sensitivity of and the consequences on the parameter resilience to different locations and
conditions of an insurmountable obstacle fragmenting a native population of brown trout.
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PHYSIOLOGICAL IMPLICATIONS OF DIFFERENTS FEEDING FREQUENCY IN MEAGRE,
ARGYROSOMUS REGIUS (ASSO, 1801)
Alvarado-Justos, J., García, S., Rodríguez-Rúa, A., Suárez, M.D., García-Gallego, M. and Cárdenas, S.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Salvador Cárdenas, Centro IFAPA El Toruño, Apartado de Correos, 16, El Puerto de Santa
María, Cádiz E-11500 Spain
E-Mail: salvador.cardenas.rojas@juntadeandalucia.es
Abstract: Duplicated lots of meagre’s juvenile (170 g) were subjected to four different feeding
frequencies, 7, 6 and 5 days/week at the morning (7M, 6M, 5M) and 5 days/week at the afternoon (5T),
during an experiment 90 days long. Fish were sampled, at intervals, to determine morphometric and
biochemical parameters. Body weight gain and SGR were the best for 6M although with no significant
differences respect to 7M and 5M. Lots 5T exhibited the worst values. Hepatic and muscular glycogen
levels increased during trial, reaching the maximum in 7M. Muscle lipid levels did not exhibit differences
according to the feeding regime. A significant increase in liver oxidative metabolism and lipolytic activity
for 5T fish was detected; these groups also displayed a high muscle activity of both PK and LDH,
perhaps indicating a higher locomotion activity, detrimental for weight gain. No significant differences
in this respect were detected among the other groups.
DIETARY FATTY ACIDS AFFECT THE EXPRESSION OF GENES RELATED TO STRESS
RESPONSE, LIPID AND EICOSANOID METABOLISM IN GILTHEAD SEABREAM (SPARUS
AURATA) LARVAE
Alves Martins, D., Morais, S., Rocha, F., Castanheira, M.F., Martínez-Rodríguez, G., Yúfera, M.,
Bandarra, N.M., Bell, J.G., and Conceição, L.E.C.
Symposium: Stress axis regulation Presentation:oral
Contact: Dulce Alves Martins, Centro de Ciências do Mar, Universidade do Algarve, Campus de
Gambelas, Faro, 8005-139 Portugal
E-Mail: dimartins@ualg.pt
Abstract: Dietary arachidonic acid (ArA) supply during early development can affect stress response in
fish. However, knowledge on the mechanisms involved in fatty acid regulation of stress tolerance is
scarce. This experiment tested the effects of feeding seabream larvae with four microdiets containing
graded ArA levels (0.4%, 0.8%, 1.5%, 3.0%) on the expression of genes involved in the stress response,
lipid and eicosanoid metabolism, as determined by real time qPCR: StAR (steroidogenic acute regulatory
protein), GR (glucocorticoid receptor), PEPCK (phosphoenolpyruvate carboxykinase), HSL (hormone
sensitive lipase), PPAR-alpha (peroxisome proliferator-activated receptor alpha), and eicosanoid synthesis
enzymes (phospholipase A2, cyclooxygenase-2, 5-lipoxygenase). The lowest dietary ArA level tested
significantly enhanced the transcription of all genes analysed, particularly phospholipase A2. Growth,
survival, cortisol, and prostaglandin E2 production were unaffected whereas in larvae fed 3.0% ArA
higher leukotriene B4 levels were detected. Whole-body fatty acid composition will be presented and
fatty acid modulation of gene expression discussed.
EXAMINING THE GEOGRAPHICAL DIMENSION OF GENETIC DIVERSITY IN
FRESHWATER FISH SPECIES: THE GENESTREAM PROJECT
Alves, M.J.; Filipe, A.F.; Mesquita,N.; Drago,M.C.; Sousa, V.; Nunes, E.; Azevedo, T.; Coelho, M.C.;
Collares-Pereira, M.J.
Symposium: Fish habitat: improving connectivity Presentation:Poster
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Contact: Filipe, Ana Filipa, Museu Nacional de História Natural, Universidade de Lisboa, Rua da Escola
Politécnica 56/58, Lisbon, 1250-102 Lisboa Portugal
E-Mail: affilipe@fc.ul.pt
Abstract: Identifying landscape barriers to biota and predicting their impacts on intraspecific genetic
diversity remains a challenge in evolutionary biology. We investigate the role of paleohistorical and
contemporary landscape features in shaping genetic variability by using a landscape genetic
interdisciplinary approach. We focus on freshwater fish species that differ in dispersal capabilities,
Pseudochondrostoma polylepis and Squalius pyrenaicus (Cyprinidae), at the Tagus watercourses.
Biological material and environmental variables were collected during field sampling and microsatellite
markers were used to examine the landscape functional connectivity. Environmental and genetic data
were merged in a Geographical Information System (GIS), together with paleohistorical drainage
features. This project aims to improve the application of landscape genetics approaches to freshwater
organisms, but also to gather background knowledge for the management and conservation of these
freshwater systems, by identifying the natural breaks within species.
MUSCLE GENE EXPRESSION ANALYSIS OF INSULIN-LIKE GROWTH FACTOR (IGF)
SIGNALING FOLLOWING A SINGLE SATIATING MEAL IN THE ZEBRAFISH
Amaral, I.P.G. and Johnston, I.A.
Symposium: Muscle development and growth Presentation:oral
Contact: Ian P. G. Amaral, University of St Andrews, Scottish Oceans Institute, East Sands, St Andrews,
FIFE KY16 8LB UK
E-Mail: ipgda@st-andrews.ac.uk
Abstract: Adult zebrafish (n=126) were fasted for 7d days and then fed to satiation over a 3h period and
fast myotomal muscle sampled periodically. We characterised the expression pattern of all components of
the IGF-system and their paralogues using qPCR. Furthermore changes in muscle transcriptome were
invested in fasted and fed individuals using the Agilent 44k microarray. A single peak of expression of
IGF1a and IGF2pre was observed after 3 and 6h, respectively, while IGF1b expression was not
detectable. A small up-regulation was observed for IGF1aR, IGF1bR, IGF2R, IGFBP1a, and IGFBP1b
during the fasting period. There was no discernible pattern of expression for IGFBP2a, IGFBP2b,
IGFBP3, or IGFBP6a. The ubiquitin ligases MAFBX and MURF1 were strongly upregulated in fasting
and downregulated with feeding. The microarray and qPCR results correlated well (r2=0.70, p<0.05)
and revealed a number of unrecognised nutritionally regulated genes. Supported by “Lifecycle” from the
European Union (EU-FP7 222719).
EXPRESSION OF THREE GONADOTROPIN SUBUNITS AND GONADOTROPIN RECEPTOR
MRNA DURING MALE-TO-FEMALE SEX CHANGE IN THE CINNAMON CLOWNFISH,
AMPHIPRION MELANOPUS
An, K.W., Lee, J., Kil, G-S., and Choi, C.Y.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Cheol Young Choi, Division of Marine Environment & Bioscience Colloge of Ocean Science
and Technology Korea Maritime University, Yeongdo-Gu, Busan 606-791 Korea
E-Mail: choic@hhu.ac.kr
Abstract: To quantify the sex change progression from male to female in the cinnamon clownfish, we
divided gonadal development into three stages (mature male; male at 90 days after removal of the female;
and mature female), and the expression of GTH subunits and GTH receptors during each of these stages
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was investigated. The mRNA of the three GTH subunits and their receptors increased with progression
from male to female. And also, GnRHa injection increased mRNA levels of these genes, as well as plasma
E2 levels, indicating that GnRH plays a regulatory role in the brain-pituitary-gonad axis of immature
cinnamon clownfish. This research was supported by the MKE (The Ministry of Knowledge Economy),
Korea, under the ITRC (Information Technology Research Center) support program supervised by the
NIPA (National IT Industry Promotion Agency (NIPA-2010-C1090-1021-0015).
NEUROENDOCRINE MECHANISMS OF SPAWNING MIGRATION IN SALMONIDS
Ando, H., and Urano, A.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Hironori Ando, Graduate School of Bioresource and Bioenvironmental Sciences, Kyushu
University, Fukuoka, Fukuoka 812-8581 Japan
E-Mail: hando@brs.kyushu-u.ac.jp
Abstract: The control of spawning migration of salmonids involves complex interaction among various
signal molecules that play key roles in the hypothalamo-pituitary axis. We have focused on
neuroendocrine mechanisms underlying the onset and promotion of homing behavior of chum salmon,
which start migration from the Bering Sea. We also used masu salmon of a hatchery-reared strain that
retain its instinctive homing ability to examine the changes in the neuroendocrine function during its
growth and maturation. Our data showed that the timing and regulation of neuroendocrine changes are
similar in these species. Anatomical, physiological and behavioral evidence showed importance of
gonadotropin-releasing hormone (GnRH) to promote the spawning migration. In the onset of homing,
insulin-like growth factor-I (IGF-I), a somatotropic signal is considered to be important to initiate
gonadal development in cooperation with the brain GnRH system.
MOLECULAR BIOMARKERS FOR MONITORING PETROLEUM CONTAMINATION IN THE
AMAZONIAN FISH ASTRONOTUS OCELLATUS
Anjos, N.A., Val, A., Schirmer, K., Scholz. S.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Nislanha Ana Dos Anjos, Rua Amazonas 90, apt 06 Coroado II, Manaus, AM 69080340 Brazil
E-Mail: nislanha_anjos@hotmail.com
Abstract: Oil exploration in the Urucu Oil Reserve involves potential environmental impacts. The
objective of this study was to identify a suitable biomarker for detection of sub-lethal concentrations of
Urucu petroleum in fish. Several molecular markers were tested using the Danio rerio embryotest. The
cyp1a was the most sensitive gene (induced by 0.0061% water soluble fraction (WSF)). 0.39% WSF
induced pericardial edemas and repressed pigmentation. The RT-PCR technique with degenerated
primers was then applied to identify the cyp1a gene in the Amazonian fish Astronotus ocellatus. The
induction of cyp1a was also detected for Astronotus exposed to sub-lethal concentrations of WSF
petroleum in a variety of conditions (acid pH, hypoxia). Astronotus individuals were collected in the
Urucu Reserve from two lakes located close to the oil industry, as well as a third control lake. Induction
of cyp1a was not found in any of the liver samples.
TOLL-LIKE RECEPTORS OF TELEOST FISH IN INNATE IMMUNITY
Aoki, T., Hwang, S.D., Kondo, H., and Hirono, I.
Symposium: Fish immunological responses Presentation:oral
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Contact: Takashi Aoki, Laboratory of Genome Science, Tokyo University of Marine Science and
Technology, Konan 4-5-7, Minato, Tokyo 108-8477 Japan
E-Mail: aoki@kaiyodai.ac.jp
Abstract: Toll-like receptors (TLRs) recognize specific pathogen-associated molecular patterns (PAMPs)
in the first line of immune response to combat pathogen. In mammals, 13 types of TLRs
(TLR1~TLR13) have been identified. However, a total of 15 types of fish TLRs have been identified
including fish novel TLRs (TLR5 soluble, TLR14, TLR21 and TLR22). To better understand teleost
fish TLRs, we have identified a total of 11 types of TLRs from Japanese flounder (Jf), Paralichthys
olivaceus, a commercially important aquaculture species in Japan and Korea. Phlyogenetic analysis of
cloned JfTLRs indicated that they were classified with their respective counterparts in other species.
Most of the JfTLR genes were expressed in immune-related organs including kidney, spleen and
peripheral blood leukocytes. The expression of JfTLR genes together with the various types of immune
related genes in fish were triggered following TLR ligand stimulation and pathogen infection.
Furthermore, the location of JfTLR genes was characterized by linkage mapping.
COMPARATIVE FATTY ACID PROFILES OF EGGS AND LARVAE FROM WILD AND
FARMED SALMINUS HILARII (CHARACIFORMES) FEMALES
Araújo, B.C., Honji, R.M., Moreira, R.G.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Renato Massaaki Honji, Physiology Department of Institute of Biosciences-University of São
Paulo, Rua do Matão, trav 14, number 321/São Paulo, São Paulo, São Paulo 05508-090 Brazil
E-Mail: honjijp@usp.br
Abstract: Salminus hilarii is a freshwater rheophilic fish that usually go through migratory impediments
due to the presence of dams and pollution. Considering the role of fatty acids (FA) in fish reproduction
and larval development, the goal of this work was to analyze the FA profile in eggs and larvae of S. hilarii
considering two different origins of females, wild and born in captivity. The animals were artificially
induced to reproduce, the gametes fertilized, the eggs and larvae FA composition determined by gas
chromatography. Eggs and larvae neutral fraction (triglycerides) evidenced that in both groups
monounsaturated FA (MUFA) decreased along development and polyunsaturated FA from the omega 3
series (PUFAn3) increased. In the phospholipids, at 56 hours after hatching, the fries from wild females
had an increase in MUFA and saturated FA, while the farmed females produced larvae with higher
PUFAn3, suggesting a differential pattern of FA utilization during yolk absorption.
IMMEDIATE BEHAVIOUR OF ESCAPED SEABREAM AND SEABASS FROM A
MEDITERRANEAN FARM
Arechavala-Lopez, P., Uglem, I., Sanchez-Jerez, P., Fernandez-Jover, P., Bayle-Sempere, J.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Pablo Arechavala Lopez, Tapada da Ajuda, San Vicente del Raspeig, Alicante 3690 Spain
E-Mail: pablo.arechavala@ua.es
Abstract: Escaped fish from sea-cage aquaculture is perceived as a serious threat to natural biodiversity in
marine waters, causing undesirable genetic effects in native populations through interbreeding, and
ecological effects through predation, competition and disease transfers to wild fish. We studied the
immediate post-escape behaviour and dispersal patterns of escaped seabream and seabass with acoustic
telemetry across a farming area in SE Mediterranean Sea. Individuals from both species moved in and
out of the detection area at scale of km during weeks, swimming from the release farm to other farms,
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probably related to feeding activities. Some of the individuals were caught by local fishers or predators
(Pomatomus saltatrix). Tagged seabream showed a clear diurnal pattern in the vicinity of the farms,
where swimming depths were deeper during the day than night. This new information, when added to
existing knowledge, will allow determination of practical, implementable measures to prevent escapes
and mitigate the effects of escapees.
MOLECULAR AND EXPERIMENTAL EVIDENCES OF THE EXISTENCE OF THYROID
HORMONE MEMBRANE TRANSPORTERS IN ZEBRAFISH
Arjona, F.J., Nies, V., Visser, T.J., Flik, G., Klaren, P.H.M.
Symposium: Zebrafish: a model for physiology Presentation:Poster
Contact: Francisco Jesús Arjona Madueño, Department of Animal Physiology, Faculty of Science,
Institute for Water and Wetland Research, Radboud University Nijmegen, Heyendaalseweg 135,
Nijmegen, 6525 AJ Netherlands
E-Mail: F.arjona@science.ru.nl
Abstract: Despite their lipophilic nature, thyroid hormones require protein-mediated pathways for
transmembrane transport. Indeed, studies in Homo sapiens and Rattus norvegicus have shown that
thyroid hormone transport is carried out by membrane proteins which belong to the families of the
monocarboxylate transporters (MCTs) and organic anion-transporting polypeptides (OATPs). In fish,
nothing is known about this subject in spite of the fact that thyroid hormone signalling is crucial during
early developmental stages and for growth-related processes. In the present communication, we show the
progress of our research into the molecular and biochemical characterization of thyroid hormone
membrane transporters in fish. We present molecular and experimental evidence that supports the
existence of orthologues (i.e. Slc16a2, Slc16a10 and Slco1c1 genes, encoding for Mct8, Mct10 and
Oatp1c1 proteins) to mammalian thyroid hormone membrane transporters in Danio rerio (zebrafish).
GENE EXPRESSION DURING METAMORPHOSIS IN WINTER FLOUNDER
(PSEUDOPLEURONECTES AMERICANUS)
Audet, C., de Montgolfier, B., Marchand, P., Sévigny, J.M., and Tremblay R
Symposium: Contributed Papers Presentation:oral
Contact: Céline Audet, Institut des sciences de la mer de Rimouski, Université du Québec à Rimouski,
Rimouski, Québec G5L 3A1 Canada
E-Mail: celine_audet@uqar.qc.ca
Abstract: Metamorphosis is a critical stage for many marine fish species. Several studies have shown that
larval diet can influence mortality rate and larval condition. However, there are very few studies on
metabolic pathways activated during metamorphosis, particularly in relation to changes induced by larval
diet. The aims of this study were to: 1) characterize gene expression of key indicators of aerobic and
anaerobic metabolism, stress and immune functions during metamorphosis in winter flounder; 2)
evaluate the effects of the fatty acid profile of the larval diet on metamorphosis and gene expression. The
genes studied showed different patterns of expression related 1) to early metamorphosis (significant
differences between early settled larvae and pelagic ones at the same age at G6PD, GH and GSTA); 2) to
the end of the metamorphosis process [significant increase of PRX, SOD, and HSP 70 expression]; and
3) in response to larval diet for G6PD, GH gene expression]. Genes that showed increase of expression at
the end of metamorphosis did not show any response related to diet. On the contrary, larval diet
significantly modifies expression of genes that were activated early in the metamorphosis process. Fatty
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acid profile determinations in larvae and early juveniles are underway to determine possible carry over
effects of larval diet on fatty acid profile of juveniles.
MUSCLE CHANGES IN MARINATED FILLETS OF GILTHEAD SEA BREAM (SPARUS
AURATA L.) DURING THE STORAGE BY REFRIGERATION
Ayala, M.D., Cano, F., Vázquez-Autón, J.Mª., Latorre, R., Ramírez-Zarzosa, G., López-Albors, O.
Symposium: Muscle development and growth Presentation:Poster
Contact: Md Ayala Florenciano, Depto. Anatomía y Anatomía Patológica Comparadas. Facultad de
Veterinaria, Campus de Espinardo. Universidad de Murcia, Espinardo, Murcia 30100 Spain
E-Mail: mdayala@um.es
Abstract: Fillets of Sparus aurata were marinated with a mixture of salt (5.5 %) and citric acid (48.9 g/kg)
during 1 hour and refrigerated for 1, 5, 16 and 21 days. Structural parameters were evaluated in 5-6
specimens per stage. At day 1, the preservative solution appeared among the muscle fibres thus
increasing the interfibrillar spaces; intracitoplasmic organelles were swollen and sarcolemmaendomysium appeared very altered and electron-dense. At 5-10 days, the marinated solution was into the
muscle fibres. Subsarcolemmal and intermyofibrillar spaces were dilated and granular lines of electrondense material appeared among the fibres. From 16 days broad interfibrillar spaces were occupied by
granular material proceeding of denaturated sarcolemma-endomysium as well as of denatured myofibrils.
Sarcomeres were altered from initial stages, mainly at I-band level. Z-line also appeared disrupted.
However, some deeper zones were intact. From 10 days on, most of the sarcomeres were strongly altered,
with disintegration of myofilaments.
HUMAN-INDUCED IMPACTS ON CARRYING CAPACITY AND CONSERVATION STATUS
OF BROWN TROUT POPULATIONS
Ayllón, D.1, Parra, I.1, Leal, S.1, Elvira, B.1, Nicola, G.G.2 and Almodóvar, A.1
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Ana Almodóvar, Department of Zoology, Faculty of Biology, Complutense University of
Madrid, Madrid, Madrid E-28040 Spain
E-Mail: aalmodovar@bio.ucm.es
Abstract: Carrying capacity is defined as the maximum fish density a river can support at reduced
available habitat. That parameter is a major tool for management since it provides a basis to evaluate the
conservation status of populations and its changes resulting from anthropogenic impacts. We estimated
brown trout carrying capacity (K) by age-classes in 51 study-sites of 34 Mediterranean and Atlantic
streams. Available habitat was quantified through physical habitat simulations. A specific allometric
territory size relationship was developed to estimate spatial requirements of individuals. K was estimated
at study-sites for a 12-year period linking habitat and territory modelling. Afterwards, it was compared
with population densities (D) to assess conservation status. K and D/K ratio differed among and within
basins. Human-induced impacts on flow regime, water quality and river connectivity significantly
reduced K and D/K ratio. Differences in magnitude and source of impacts among basins involve specific
mitigation and restoration measures.
CENTRAL INFLUENCE OF AVT AND CRF ON SOCIAL DOMINANCE IN RAINBOW TROUT
(ONCORHYNCHUS MYKISS)
Backström, T., Pettersson, A., Thörnqvist, P-O., Norén, M., Winberg, S.
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Symposium: Social interaction physiology in fish Presentation:oral
Contact: Tobias Backström, Department of Neuroscience, Physiology Unit, Biomedical Centre (BMC),
Uppsala University, Box 572, Uppsala, SE-751 23 Sweden
E-Mail: tobiasg.backstrom@gmail.com
Abstract: Dominance is established by agonistic interactions in social animals and depends on several
factors. Arginine-vasotocin (AVT) and corticotropin-releasing factor (CRF) are two factors of interest.
We investigated the effects of AVT and CRF on agonistic interaction in rainbow trout. Fish were
intracerobroventricullary injected with peptides/antagonists at different doses and interacted with a
control. Further, we investigated the effects of social status on the expression of AVT, CRF and their
receptors. In this case fish were allowed to interact for five days while behaviour was monitored and then
brain was analyzed for expression of mRNA. Both AVT and CRF injection induced subordination.
Effects of social status were evident in the expression of the AVT-receptor. Aggressive behaviour also
affected components of the CRF system. These results suggest that AVT and CRF affect social behaviour
through central effects. Funded by The Swedish Research Council for Environment, Agricultural
Sciences and Spatial Planning (FORMAS).
STOCKING AS A TOOL FOR DIADROMOUS FISH ENHANCEMENT WITHIN A FIRSTORDER NEW ZEALAND STREAM AND THE EFFECTS ON EXISTING FISH POPULATIONS.
Baker, C.F., Franklin, P.A., and Smith, J.P.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Cindy Baker, NIWA , PO Box 11 115 , Hillcrest, Hamilton, Waikato 3216 New Zealand
E-Mail: c.baker@niwa.co.nz
Abstract: The giant kokopu (Galaxias argenteus) and the banded kokopu (Galaxias fasciatus) are two
amphidromous galaxiid species that are endemic to New Zealand. Their annual upriver migration as
juveniles contributes to a nationwide culturally and commercially valued fishery. The distribution and
abundance of both species is considered to be in decline, primarily as a result of habitat loss. Recent work
suggests that migrating juveniles may use pheromones (chemical signals that pass between conspecifics)
released by resident adults to select rivers and streams containing suitable habitat for growth to
adulthood. If so, it is necessary for the adult populations in any given stream to be maintained at a large
enough size to produce sufficient quantities of these signals for detection by the juveniles. The Nukumea
Stream is an ecologically significant urban stream that contains extremely high densities of banded
kokopu. It is thought that giant kokopu were once common in the stream, but have now disappeared
due to a migration barrier close to the mouth of the stream. To restore the connectivity of the stream,
the barrier was removed in 2009, and an enhancement project has been initiated stocking artificially
raised young adult giant kokopu. It is hoped that a seeded population will provide the necessary chemical
cues to encourage natural recruitment and help re-establish a self-sustaining population within the
stream. As giant kokopu are not routinely hatchery reared, a pilot study was conducted to determine the
survival rates of artificially raised fish released into the natural environment, as well as assess the effects
the stocked fish have on the existing biota. It was hypothesised that the re-introduction of giant kokopu
into Nukumea Stream may be at the expense of the dense banded kokopu population because of the
overlap in microhabitat requirements of the two species. This paper presents the preliminary results of
the pilot study, which used passive integrated transponder (PIT) tags to assess if artificially reared giant
kokopu successfully recruited into the stream, and compares the distribution of banded kokopu within
the trial reach before and after introduction of the giant kokopu.
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THE EFFECT OF HIGH CO2 LEVELS ON IN SITU CARDIAC PERFORMANCE IN THE CO2
TOLERANT WHITE STURGEON, ACIPENSER TRANSMONTANUS
Baker, D.W,, Hanson, L.M., Farrell, A.P., and Brauner, CJ
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Dan Baker, Department of Zoology, University of BC, 6270 University Blvd., Vancouver, BC
V6T 1Z4 Canada
E-Mail: baker@zoology.ubc.ca
Abstract: White sturgeon are one of the most CO2 tolerant fishes known to date, surviving exposure to
45 mm Hg PCO2 (6% CO2) for days, however, the mechanisms associated with CO2 tolerance are
largely unknown. Using an in situ heart preparation, we examined the effect of elevated CO2 on cardiac
performance. During a moderate CO2 challenge (21 mmHg; 3% CO2), heart rate decreased, but
maximal cardiac output and power output were maintained. Exposure to 45 mmHg PCO2 decreased
maximal cardiac output by ~25%, however, complete recovery was observed upon transfer back to
control conditions. The addition of saturating levels of adrenaline (500 nM) during exposure to 45
mmHg PCO2 also stimulated control cardiac performance. We conclude that cardiac performance in
white sturgeon is well protected during hypercapnia. We will discuss possible mechanisms associated
with these unusual chronotropic and inotropic responses and how these findings compare with our in
vivo findings. (NSERC)
SODIUM FLUXES IN TAMOATÁ, HOPLOSTERNUM LITORALLE, EXPOSED TO
FORMATION WATER FROM URUCU RESERVE (AMAZON, BRAZIL) AND ITS RESPECTIVE
HIGH CA2+, FE, MN, AND BA LEVELS
Baldisserotto, B., Garcia, LO., Benaduce, A.P., Mendonça, R., Nascimento, T., Gomes, L.C., Chippari
Gomes, A., and Val, A.L.
Symposium: Fish in a toxic world Presentation:oral
Contact: Bernardo Baldisserotto, Departamento de Fisiologia e Farmacologia, Universidade Federal de
Santa Maria, Santa Maria, RS 97105-900 Brazil
E-Mail: bernardo@smail.ufsm.br
Abstract: This study examined the effect of formation water from Urucu Reserve, Amazon, as well as the
most abundant metals (Fe, Mn and Ba) and Ca2+ levels in its composition, on whole body uptake and
internal distribution of newly accumulated Na+ in tamoatá, Hoplosternum litoralle. Groups of fish were
submitted to nine treatments for 3 h: control (well water), 5% formation water, well water added with
respective concentrations of 5% formation water of Ca2+, Fe, Mn, Ba2+, Fe+Ca2+, Mn+Ca2+, and
Ba+Ca2+. Specimens of tamoatá exposed to 5% formation water presented a very high Na+ influx,
probably due to the high Na+ levels in this water. Waterborne Fe and Mn stimulated Na+ influx, but Fe
increased Na+ efflux, causing Na+ loss. Waterborne Mn, on the other hand, decreased Na+ efflux,
reducing Na+ loss by this species. Waterborne Ca2+ also affected Na+ influx, but had no significant
effect on net Na+ fluxes.
WELFARE IMPLICATIONS OF MIXED SPECIES ASSEMBLAGES KEPT IN HOME AQUARIA
Baldwin, L., Snellgrove, D., and Sloman, K.A.
Symposium: Social interaction physiology in fish Presentation:Poster
Contact: Louise Baldwin, c/o Dr K Sloman, School of Marine Science and Engineering, University of
Plymouth, Plymouth, Devon PL4 8AA UK
E-Mail: louise.baldwin@students.plymouth.ac.uk
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Abstract: The aim of this study was to investigate whether mixed species assemblages can affect the
behaviour and welfare of four commonly kept species of ornamental fish; angelfish (Pterophyllum
scalare), white cloud mountain minnows (Tanichthys albonubes), neon tetras (Paracheirodon innesi) and
tiger barbs (Barbus tetrazona) in home aquaria. Behaviours including intra and interspecific interactions
(darting and aggressive attacks), shoaling, and use of environmental enrichment were found to vary
within and between assemblages. White cloud mountain minnows and neon tetras displayed reduced
levels of intraspecific interactions and spent more time shoaling in larger groups, even when held in
differing assemblages. These species also spent less time shoaling when held in assemblages where tiger
barbs were present. Shoaling tendencies by angelfish and tiger barbs were not affected by assemblage. In
relation to interspecies interactions, angelfish only interacted with tiger barbs. It is concluded that the
effect of mixed species assemblages is species-specific; combination of species with similar natural
behaviours may help improve welfare within home aquaria.
INFLUENCE OF FASTING ON TEMPERATURE PREFERENCE OF RAINBOW TROUT
(ONCORHYNCHUS MYKISS)
Ballard, S. and Shrimpton, J.M.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Sarah Ballard, University of Northern BC, 3333 University Way, Prince George, BC V2N4Z9
Canada
E-Mail: Ballard@unbc.ca
Abstract: The purpose of this study was to test the influence of fasting on temperature preference of
hatchery rainbow trout (Oncorhynchus mykiss). Temperature preferences of rainbow trout were
determined in an electronic thermoregulatory shuttlebox. Fish were either fed daily to satiation (n=6) or
fasted for 29 to 37 days (n=6) and ranged in fork length from 12-15 cm. Fish location and water
temperature were recorded every second for 24 hrs, each fish was given 18hrs to acclimate and preference
was determined by the average temperature during the last 6hrs. The average temperature preference of
fed rainbow trout (17.66 oC) was significantly higher (p=0.018) than the average temperature preference
of fasted rainbow trout (12.96 oC). There was also a greater variation in average temperature preference
among fasted fish (sd=4.05) compared to fed fish (sd=0.06). On average fasted fish prefer lower
temperatures, have a wider range of temperature preference and are more active than satiated fish.
CHARACTERIZATION OF GLUCOSE TRANSPOTER GLUT1 IN THE BRAIN OF THE
SHARKS SCHROEDERICTHYS CHILENSIS AND SCYLIORHINUS CANICULA. COULD THE
SHARK BRAIN GIVE NEW INSIDES ON NEUROMETABOLIC COUPLING?
Balmaceda-Aguilera C., Peruzzo B. and Nualart F.
Symposium: Contributed Papers Presentation:Poster
Contact: Carolina Balmaceda Aguilera, Universidad de Cádiz. Facultad de Ciencias del Mar y
Ambientales. Departamento de Biología. República de Saharaui sin número, Puerto Real, Cádiz 11510
Spain
E-Mail: carolina.balmaceda@uca.es
Abstract: Shark brain is characterized by presence of blood-brain-barrier(BBB)in perivascular radial glia
end-feet and great develop of choroid plexus. However, the facilitative glucose transporters(GLUT)were
not studied in shark brain barriers. Western blot analyses of shark brain, using antibodies againstGLUT1, showed one band of 50kDa. Immunohistochemical study revealed that GLUT1 is localized in
perivascular area and choroid plexus. Ultrastructural immunohistochemistry showed that glial end-feet
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were GLUT1-positive and that the epithelial cells of choroid plexus presented GLUT1 at the basolateral
membrane, while some cells showed the transporter at the apical membrane. GLUT1 distribution in
shark brain is similar to mammals. Specific localization and features of shark brain suggested that
perivascular radial-glia end-feet take glucose from the blood overexpressing GLUT1. These cells may
metabolize glucose for itself use or release glucose(and/or metabolic derivates)at the brain parenchyma.
Choroid plexus cells provide glucose from the blood to the brain using apical and basolateral polarization
of GLUT1.
COOPERATION AND CONFLICT IN SOCIAL GROUPS (BEHAVIOUR, PHYSIOLOGY AND
GENES)
Balshine, S.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Sigal Balshine, McMaster University, 1280 Main St. West, Hamilton, ON L8S 4K1 Canada
E-Mail: sigal@mcmaster.ca
Abstract: Why do individuals cooperate? This remains one of the most important outstanding
evolutionary questions of this century. In this talk, I describe my research program on the evolution of
cooperation using an unusually social fish, Neolamprologus pulcher. This cichlid from Lake Tanganyik,
Africa, lives in long-term social groups with stable dominance hierarchies. I will describe a series of field
(Africa) and laboratory (McMaster) studies that shed light on how conflict (both sexual conflict and a
kind of tug-of-war conflict between dominants and subordinates), limits and shapes the extent of
cooperation observed in social groups. I will also discuss our studies on the role of kin selection and
reciprocity and how these selective forces seem to favour cooperation. Finally, I will review our recent
studies that reach across the behavioural, neurophysiological and molecular levels to more
comprehensively understand the evolution of complex phenomenon such cooperation and conflict in
social groups.
REPRODUCTIVE BIOLOGY OF (CYPRINUS CARPIO,LINNAEUS 1758) IN SOUTH COASTAL
LINE CASPIAN SEA (IRANIAN WATER)
Bandany,GH.,Yelghi,S.,Ghorbani.R
Symposium: Contributed Papers Presentation:oral
Contact: Gholam Ali Bandany, Inland Aquatics Stocks Research Centre-Gorgan( IASRC)_Blovd.Shekari- P.O.Box 139, Gorgan, Golestan 49166-87631 Iran
E-Mail: bandany_A@yahoo.com
Abstract: The Caspian Sea is the biggest lacustrine water source. Common carp is very important
commercially in south coastal line of Iranian Caspian Sea waters, especially in east coastal line, because
eighty percent annual catch of this species has been caught in this area in particular. Despite the
common carp importance and value in Iran, but there is a little information about its biology in natural
system. This study is comprehensive research on reproduction,. The specimens were caught by beach
seine net in coastal line of Iranian waters. The fork length ranged between 5.6 and 2866.2 g. The age
composition of the specimens was from 1 to 11 year. The gonadosomatic ratio (GSR) changed from 2 to
12. There were two peaks of GSR in April and December, so that the latter peak was much shorter than
the first that. Fecundity variations were high and ranged 77448 to 430745 eggs. It observed linear
significant correlation in fecundity-weight (r=0.98) and fecundity-length (r=0.88) relationships.
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OLFACTORY RESPONSES TO HOME STREAM WATER IN SOCKEYE SALMON BY BOLD
FMRI
Bandoh, H., Kida, I., and Ueda, H.
Symposium: Salmon spawning migrations Presentation:Poster
Contact: Hiroshi Bandoh, Field Science Center, Hokkaido University, North 9, West 9, Kita-ku,
Sapporo, Hokkaido 060-0809 Japan
E-Mail: bandoh0110@fsc.hokudai.ac.jp
Abstract: It is well known that salmon return to their home stream for spawning. Previous
electrophysiological and behavioral studies have showed that juvenile salmons imprint olfactory memory
of home stream odor during the downstream migration and their adults utilize this stream-specific odor
for discriminating their home stream during up stream migration. However, home stream odor
information processing have not revealed completely in the central nervous system of salmon. In the
present study, to reveal the pathway of home stream odor information we applied the Blood Oxygen
Level Dependent (BOLD) functional Magnetic Resonance Imaging (fMRI) to measure a response to
home stream water in the olfactory bulb and telencephalon of sockeye salmon (Oncorhynchus nerka).
The activations for home stream water were observed at the dorsal area (D) in the telencephalon. These
result suggested that the odor information of home stream water was projected to specific area in the
telencephalon of sockeye salmon.
EFFECTS OF FRESHWATER FLOW ON THE FISH ASSEMBLAGE OF THE MONDEGO
ESTUARY (PORTUGAL): COMPARISON BETWEEN DROUGHT AND NON-DROUGHT
YEARS
Baptista, J., Martinho, F., Dolbeth, M., Viegas, I., Cabral, H., and Pardal, M.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Joana Baptista, CEF - Center of Ecological Function, Departamento de Ciências da Vida,
Apartado 3046, Coimbra, 3001-401 Portugal
E-Mail: joana.baptista@student.biologia.uc.pt
Abstract: Warming of the planet is indisputable and will lead to more frequent extreme events. From
June 2003 to March 2008, effects of variations in river flow, associated with drought conditions, were
studied in the fish assemblage of the Mondego estuary. Over this time, two distinct hydrological periods
were identified: non-drought years and drought years, with consistent changes in the fish assemblage. In
the drought years, salinity increased inside the estuary, displacing the estuarine brackish habitats to more
upstream areas. During this period, new marine adventitious species were found, while the freshwater
species disappeared from the catchment area. For the marine estuarine-dependent species, a decrease in
abundance was observed. In the nondrought years, higher densities were found in the fish community. Our work shows that extreme events,
like droughts, influenced the structure and composition of the Mondego estuary fish assemblage, and
should be considered when undertaking management plans for transitional waters.
PHENOTYPIC PLASTICITY OF AMAZON FISH: ADAPTATION TO HYPOXIA
Baptista, R.B. & Almeida-Val, V.M.F.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Ramon Barros Baptista, Instituto Nacional de Pesquisas da Amazônia (INPA), Laboratório de
Ecofisiologia e Evolução Molecular (LEEM), Ave André Araújo, 2936, Aleixo. CEP: 69083-001.,
Manaus, Amazonas 69060-001 Brazil
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E-Mail: ramon.barros@hotmail.com
Abstract: Low concentrations of dissolved oxygen, known as hypoxia, are common in several aquatic
areas of the Amazon basin. Such conditions are a result of different natural environmental characteristics
that match in different ways to generate highly diverse hypoxic habitats. This diversity has triggered the
development of efficient adaptive mechanisms that allow fish inhabiting extreme environmental
conditions. Thus, the spectrum of adjustments presented by Amazonian species suggests that the
efficiency of the mechanisms of tolerance to hypoxia is common among them. These strategies are
manifested in different levels of biological organization, such as behavioral, morphological, physiological
and molecular adjustments. The marked differences in tolerance and the adaptations of different species
to hypoxia suggest that variations in oxygen levels would act as an important selective agent during the
evolutionary history of Amazonian fishes, giving them an unprecedented phenotypic plasticity. (CNPq,
FAPEAM, INCT ADAPTA).
EFFECTS OF HYPOXIA ON THE METABOLISM AND GENE EXPRESSION OF THE
AMAZON CICHLID SYMPHYSODON DISCUS (HECKEL, 1980)
Baptista, R.B., López-Vásquez, K., Brandão, V.M. & Almeida-Val, V.M.F.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Ramon Barros Baptista, Instituto Nacional de Pesquisas da Amazônia (INPA)- Laboratório de
Ecofisiologia e Evolução Molecular (LEEM), Ave André Araújo, n 2936, Aleixo, Manaus, Amazonas
69060-001 Brazil
E-Mail: ramon.barros@hotmail.com
Abstract: The low levels of dissolved oxygen observed in many areas of the Amazon basin has led to the
development of different adaptive mechanisms in fish, allowing them to inhabit such hypoxic conditions
and realize a preferential distribution according to their hypoxia tolerance. This work evaluated the
influence of hypoxia (1,99kPa, 3 hours) on metabolic and molecular adjustments of different tissues in
adults of S. discus. Glucose, hematocrit, mean corpuscular volume and mean corpuscular hemoglobin
concentration were adjusted to maintain tissue oxygen supply. MDH levels decreased in white and heart
muscles, suggesting cell metabolism suppression, while CS increased in heart showing an oxidative
preferential pathway for this vital organ. LDH enzymatic levels were kept constant, although the
transcriptional rates of LDH-A gene decreased in white muscle and brain, revealing a metabolic
suppression of anaerobic metabolism. Overall, the down regulation of metabolism occurred as expected.
Support: INPA, LEEM, CNPQ/ Fapeam, INCT-Adapta.
NOVEL APPROACHES FOR THE EXAMINATION OF PHAGOCYTIC ANTIMICROBIAL
RESPONSES IN TELEOST FISH
Barreda D.R.
Symposium: Fish immunological responses Presentation:oral
Contact: Daniel Barreda, CW405 Biological Sciences Bldg., Department of Biological Sciences,
University of Alberta, Edmonton, Alberta T6G2P5 Canada
E-Mail: dan.barreda@ualberta.ca
Abstract: Activation of phagocytic responses provides an effective strategy for the destruction of invading
pathogens. Specific vaccine adjuvants also contribute to the induction of phagocytosis and the
subsequent degradation and processing of internalized antigens. Several methods are available for
evaluation of phagocytosis. Unfortunately, none allow for accurate quantitation of binding and
internalization events. To overcome these limitations, we developed a novel assay based on a multi2010 Fish Biology Congress Abstracts

spectral imaging flow cytometry platform. We also devised a novel approach for examination of
phagolysosome fusion and provide the first quantitative assessment of phagolysosome fusion in any
cellular system. Herein, I describe the application of this platform to the study of phagocytosis in teleost
fish. Our results indicate that teleost fish already display intricate specialization of phagocytic responses
across immune cell subsets. In the context of vaccine development, our results highlight the need to
understand antigen internalization processes across cell populations that occupy distinct niches within
the teleost host.
EFFECTS OF CHRONIC PROGESTERONE EXPOSURE ON REPRODUCTION IN THE
FATHEAD MINNOW
Barry, T.P., DeQuattro, Z.A., Peisig, E.J.
Symposium: Fish in a toxic world Presentation:oral
Contact: Terence Barry, University of Wisconsin-Madison, Dept. Animal Sciences, Laboratory of Fish
Endocrinology and Aquaculture, 660 N Park St., Madison, WI 53706 USA
E-Mail: tpbarry@wisc.edu
Abstract: Progesterone (P4) was the most abundant and concentrated steroid (300-425 ng/L) found in
association with concentrated animal feeding operations (CAFOs) in southern Wisconsin. A short-term
reproduction assay was used to evaluate the effects of P4 on reproduction in fathead minnows. Groups of
reproductively mature fish (2 females and 1 male) were continuously exposed for 21 days to 0, 10, 100,
and 1000 ng/L P4 (N=6). Fecundity and fertility data was collected daily. At termination, the fish were
euthanized and weighed; livers were collected to measure vitellogenin gene induction by PCR; gonads
were collected and weighed to determine GSI, and ovarian steroid concentrations. P4 caused a dosedependent decrease in the number of spawns, total egg production, and the number of fertilized eggs.
MANIPULATION OF THE STRESS RESPONSIVENESS THROUGH DIETARY TRYPTOPHAN
IN ATLANTIC SALMON (SALMO SALAR) SMOLT: CONSEQUENCES ON SKIN
PIGMENTATION AND BEHAVIOUR
Basic, D., Höglund, E., Winberg, S., Hillestad, M., Mayer, I., Krogdahl, Å. and Schjolden, J.
Symposium: Stress axis regulation Presentation:Poster
Contact: Dean Basic, Norwegian School of Veterinary Science, Department of Basic Science and Aquatic
Medicine, Oslo, 33 Norway
E-Mail: dean.basic@nvh.no
Abstract: It has previously been reported that individual variation in cortisol responsiveness is correlated
to skin pigmentation in Atlantic salmon (Salmo salar) and rainbow trout (Oncorhynchus mykiss). In
both species, individuals with a reduced hypothalamic-pituitary-interrenal activity have more visible
spots and vice versa. However, it is unknown to what extent the difference in skin colouration is related
to stress responsiveness. In the present study we have manipulated the cortisol response in Atlantic
salmon smolt through four different feeding regimes with tryptophan (TRP)-supplemented feed.
Manipulation with dietary TRP caused changes in the cortisol profile which correlated strongly to
changes in skin pigmentation, while it did not appear to influence the behavioural response to
confinement stress. The data give new insight on the involvement of cortisol in regulating skin
pigmentation and highlights dietary TRP as a potential modulator of physiological-morphological traits.
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THE INFLUENCE OF THE DAMS TO THE ICHTHYOFAUNA ON THE JORDÃO RIVER IN
SOUTHEASTERN BRAZIL.
Bastos, L.P.; Cardoso, C. G.; Belz, C. E.; Nakayama, D. T.; Leitão, F. H. de M.; Duarte, J.; MaderNetto, O. S.; Borges, P. D.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Leonardo Pussieldi Bastos, BR-116 – KM 98 – S/Nº – Centro Politécnico da UFPR, Curitiba,
Paraná 81531-980 Brasil
E-Mail: leonardo.bastos@lactec.org.br
Abstract: This study aims to assess impacts to fish fauna resulting from the construction of hydroelectric
power plants in southern Brazil. Fish are being collected from six points of the power plant reservoirs
using gillnets, during 2 years (since July 2009). Astyanax sp, Astyanax aff fasiciatus, Hoplias malabaricus,
Rhandia quellen had analyzed the seasonal differences in diet and reproductive period by the
gonadosomatic index (GSI) and stomach contents analysis. The most commonly items found were
remains of fish in the diet of Rhandia quellen and Hoplias malabaricus and remains of plant in the
Astyanax sp and Astyanax aff fasiciatus diet. The highest mean GSI were found between September 2009
and January 2010.
SOURCING AND QUANTIFYING THE SEDIMENT OXYGEN DEMAND OF INFILTRATED
MATERIAL WITHIN SALMONID REDDS
Bateman, S.L., Sear, D.A. and Carling, P.A.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Samantha Bateman, School of Geography, Building 44, University of Southampton, Highfield
Campus, Southampton, Hampshire SO17 1BJ UK
E-Mail: s.l.bateman@soton.ac.uk
Abstract: Sedimentation of rivers is a global environmental problem, particularly affecting the habitat of
spawning salmonids. Southern English chalk streams are acknowledged to be particularly impacted by
the accumulation of fine sediment and high organic content. Fine sediment accumulation in redds affects
the rate and amount of dissolved oxygen available to incubating salmonid embryos. In particular, organic
fine sediment is little quantified and identified within redd sediments and this research attempts to
address this by exploring the identity, oxygen consumption and origin of organic material which
accumulate in the redd environment. Using an intensive field survey methodology, the spatial and
temporal variation in the quality of spawning habitat was observed over the incubation period
throughout the catchment. The impact of the oxygen demand of the fine sediment within the redd, on
the oxygen available to incubating salmonid eggs is little known or simplified in habitat models used to
predict survival. The oxygen demand imparted by accumulated redd sediment was determined using an
experimental laboratory method with chambers of different particle size sediment and at different
incubation stages. Long term sediment oxygen demand rates calculated from sediments at hatch (range
0.16 – 2.07 mg O2 g-1 day-1) across the catchment differed to those at emergence (range 3.09 – 8.47
mg O2 g-1 day-1). Correlations were not apparent between total organic content established by loss on
ignition experiments and sediment oxygen demand in preliminary results. An attempt to establish the
associated fine organic sediment inputs that drive the sediment oxygen demand were made using
fluorescence and absorbance spectroscopy. Inorganic sediment was sourced from the catchment to redd
using sediment fingerprinting techniques and preliminary results are displayed on the origins of fine
sediment sources within the catchment. The results of this study will be useful in calibrating habitat
models such as SIDO-UK and for improving approaches to the management of salmonid populations.

2010 Fish Biology Congress Abstracts

FISH PASSAGE CONCEPT FOR A HYDROELECTRIC POWER PROJECT ON THE MEKONG
MAINSTREAM IN LAO PDR
Baumann, P., and Stevanella, G.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Peter Baumann, Terraplant Ltd., Environmental Services and Engineering, Industriestrasse 23,
Bösingen, 3178 Switzerland
E-Mail: peter.baumann@terraplant.ch
Abstract: The Mekong River is not only from an economical, social, and ecological point of view an
indispensable biological resource. It also represents a large potential source of energy. There are several
hydropower dams proposed for development on the mainstream of the Mekong River in Cambodia, Lao
PDR, Thailand and China and the impact of hydropower on fisheries is fast becoming a big issue.
Located in Lao territory, the present project is one of the promising run-of–river hydropower projects
identified by the Mekong River Commission in 1994. The feasibility study began in 2007 and includes
the concept applied for the design of the fish passage system, which shall provide facilities for upstream
and downstream passage. The concept gives emphasis to a fish passage system to cater for the large
number of species and high biomass and especially to the variable flow regime and lack of biological
knowledge on the behavior of migrating species.
IMMUNE EVASION MECHANISMS OF TRYPANOSOMA CARASSII
Belosevic, M., and Oladiran A.
Symposium: Fish immunological responses Presentation:oral
Contact: Mike Belosevic, CW-405 Biological Sciences Centre, University of Alberta, Edmonton, Alberta
T6G2E9 Canada
E-Mail: mike.belosevic@ualberta.ca
Abstract: Trypanosoma carassii HSP70 and calreticulin were identified as antigens and were found in the
excreted/secreted (ES) fraction as well as the membrane of cultured parasites. We produced recombinant
T. carassii hsp70 (rTcahsp70) and calreticulin (rTcaCRT), and generated rabbit polyclonal antibodies to
the proteins. These antibodies recognized native proteins in ES fraction and in parasite lysates. Parasite
hsp70 activated goldfish macrophages and upregulated genes encoding pro-inflammatory cytokines and
chemokines. Treatment with rTcahsp70 caused increased expression of inducible nitric oxide synthase
(iNOS) and induced strong nitric oxide response of goldfish macrophages. Recombinant calreticulin
bound several molecules in host serum including the first complement component, C1q. The host C1q
specifically interacted with rTcaCRT since the C1q-dependent lysis of sensitized sheep erythrocytes was
inhibited by rTcaCRT. The incubation of parasites with rabbit anti-rTcaCRT affinity-purified IgG
indicated substantial calreticulin levels on the surface of trypanosomes and internal structures of
permeabilized organisms. Our findings suggest that Tcahsp70 may be secreted by the parasite to provoke
a Th1-type immune response while TcaCRT may be used by the parasite to inhibit hosts’ classical
complement pathway [Supported by NSERC, Canada]
THE LAKE MAGADI TILAPIA: LIFE ON THE EDGE IN A HIGHLY ALKALINE KENYAN LAKE
Bergman, H.L., Walsh, P.J., Wright, P.A., Bergman, A.N., Perry, S.F., Laurent, P., Maina, J.N.,
Randall, D.J., and Wood, C.M.
Symposium: Fish living on the edge Presentation:oral
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Contact: Harold Bergman, Department of Zoology and Physiology, University of Wyoming,
Department 3166, 1000 E. University Ave, Laramie, Wyoming 82071-3166 USA
E-Mail: bergman@uwyo.edu
Abstract: The Lake Magadi tilapia (Alcolapia grahami) lives “on the edge” in the Rift Valley of Kenya in
arguably the most extreme aquatic environment to support fish -- water pH 10, alkalinity > 300 mmol L1, osmolality 525 mosm kg-1, temperatures up to 42 C, daytime hyperoxia, and night-time hypoxia.
This small cichlid (adults ~ 5 g) demonstrates evolution of physiological adaptations to severe
environmental constraints. Namely, all N-waste is excreted as urea via a facilitated diffusion urea carrier
in the gills where ammonia excretion appears impossible into the alkaline environment; high
extracellular and intracellular pH; high-affinity blood O2 curve insensitive to pH in the physiological
range; a very high gill O2 diffusing capacity; an exceptionally high metabolic rate with a Q10
relationship adaptive to the diurnal temperature and O2 cycle, facultative air-breathing via a
physostomous air bladder; and a unique drinking system that allows alkaline lakewater to bypass an
acidic stomach.
TISSUE-SPECIFIC REGULATION OF ENERGY WASTAGE AND UNCOUPLING PROTEIN 3
(UCP3) IN MUSCLE TISSUES OF GILTHEAD SEA BREAM
Bermejo-Nogales, A., Benedito-Palos, L., Calduch-Giner, J.A. and Pérez-Sánchez, J.
Symposium: Muscle development and growth Presentation:Poster
Contact: Azucena Bermejo-Nogales, Fish Nutrition and Growth Endocrinology Group, Institute of
Aquaculture Torre de la Sal (CSIC), Ribera de Cabanes, Castellón 12595 Spain
E-Mail: azucena@iats.csic.es
Abstract: Gilthead sea bream UCP3 is exclusively expressed in skeletal and cardiac muscles and the aim
of this work is to underlie its regulation and function with varying feeding levels i) full ration, ii) 30%
restricted ration and iii) maintenance ration. This dietary intervention increased circulating levels of FFA
and GH leading to develop a catabolic state with a tissue-specific regulation of enzyme activities (PK,
LDH, CS, HOAD). In the white glycolytic muscle, all enzyme activities were increased with feed
restriction remaining almost unaltered the expression of UCP3. Both in cardiac and red skeletal muscle,
UCP3 expression was increased with feed restriction whereas enzyme activities were reduced or mostly
unaltered. The increased expression of heart UCP3 was related to respiration uncoupling on isolated
mitochondria. These results reflect the different adaptive responses of muscle tissues to minimize
oxidative stress and energy wastage with the increased flux of lipid metabolic fuels.
STESS AXIS REGULATION IN ADULT ZEBRAFISH
Bernier, N.J., Fuzzen, M., and Van Der Kraak, G.
Symposium: Stress axis regulation Presentation:oral
Contact: Nick Bernier, Department of Integrative Biology, University of Guelph, Guelph, ON N1G
2W1 Canada
E-Mail: nbernier@uoguelph.ca
Abstract: The dynamic relationships between the changes in cortisol synthesis during and after a stressor
and the expression pattern of the key genes that regulate the hypothalamic-pituitary-interrenal (HPI)
stress axis are poorly understood. This study established a novel stressor and characterized its impact at
all levels of the HPI axis in adult zebrafish. Exposure to a moderate vortex speed for 60 min was
associated with a marked 18 fold increase in whole-body cortisol after 10 min followed by a gradual
return to basal values 30 min post-stress. The changes in cortisol were paralleled by increases in the
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expression of preoptic area (POA) corticotropin-releasing factor, pituitary prohormone convertase 1, and
several interrenal genes. The response to the vortex stressor also included delayed increases or no change
in the expression of other putative HPI axis regulators. Notably, the expression of several genes was
depressed below control values 30 min post-stress. These findings suggest that multiple genes play an
active role in the stimulation and termination of the zebrafish stress response (Supported by NSERC to
GVDK and NJB).
TROPICAL BLM: DETERMINATION OF COPPER TOXICITY IN HEMIGRAMMUS
RHODOSTOMUS IN TREE DIFFERENT TYPES OF AMAZONIAN WATERS.
Bevilacqua, A.H.V.; Fonseca, V.S.; Duarte, R.M.; Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Ana Helena Bevilacqua, Laboratory of Ecophysiology and Molecular Evolution, National
Institute for Research in the Amazon, Ave Andre Araújo 2936, Manaus, Amazonas 69083-000 Brazil
E-Mail: anahelena_bio@yahoo.com.br
Abstract: The aim of this work was to determine the copper toxicity (LC50-96h) to Hemigrammus
rhodostomus in field experiments and the applicability of the Biotic Ligand Model to predict the copper
toxicity to Amazon fish inhabiting different types of water. The experiments were conducted at three
types of water of the Amazon basin (black, white and clear water), each one with different pH, DOC
concentration and ionic strength. The sensitivity of H. rhodostomus to copper was higher in clear water,
followed by white and black waters, respectively. Our data indicate that the low sensitivity in black water
can be explained by the presence of high DOC levels, while in white waters the high ionic and silt
contents are the main factors modulating copper toxicity. These results suggest that BLM can be used as
a powerful tool in monitoring the quality of Amazon water bodies.
DEVELOPMENT AND EVOLUTION OF CEREBRAL LATERALIZATION: FISHES AS MODEL
ORGANISMS
Bibost A-L., and Brown C.
Symposium: Fish as behavioral ecology models Presentation:oral
Contact: Anne-Laurence Bibost, Macquarie University, Department of Biological Science, Sydney, NSW
2109 Australia
E-Mail: A.L.Bibost@gmail.com
Abstract: Cerebral lateralization refers to the functional partitioning of information processing between
the two hemispheres of the brain. In fishes, it is often overtly expressed by an eye preference whilst
viewing certain objects. It has been suggested that lateralized animals have a fitness advantage because
they are better at processing two tasks simultaneously. We used Melanotaenia species as a model
organism to examine the potential benefits of lateralization. First, our data suggest that rearing
environment can influence the strength of cerebral lateralization but the effect varies between sexes.
Secondly, we examined the relationship between laterality and classical conditioning. We found that the
strength of laterality can influence learning speed depending on a species. Finally, we determined the
relationship between laterality and shoal mate recognition. Our data suggested that individuals with a
preference for the left side within a school also used the right eye for recognition of conspecifics.
CHARACTERIZATION OF A MODEL SYSTEM FOR STUDYING TELEOST MUSCLE
GROWTH.
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Biga, P.R., and Froehlich, J.M.
Symposium: Muscle development and growth Presentation:oral
Contact: Peggy Biga, North Dakota State University, PO Box 6050, Dept. 2715, Fargo, ND 581086050 USA
E-Mail: peggy.biga@ndsu.edu
Abstract: Giant danio (Danio aequipinnatus), a species closely-related to zebrafish, exhibits
indeterminate growth similar to commercially important teleost species. Here, we characterize in vitro
activation of giant danio satellite cells and the resultant proliferating myoblasts. Expression of several
growth biomarkers (c-Met, Pax7, Foxk1, MyoD, Myogenin, Myf5, myostatin) was analyzed by
quantitative PCR and immunocytochemistry. Throughout the culture, MyoD and Myf5 mRNA were
present, while myogenin mRNA appeared only after day 2 indicating the start of myoblast proliferation.
Myf5 mRNA levels were highest on days 13 and 15, indicating myofiber differentiation and growth.
Myf5 and MyoD protein localizes to small, compact nuclei, while myogenin protein is diffusely localized
in cytoplasm. Myostatin mRNA levels decrease during proliferation and protein levels are highest in
differentiated myotubes. Interestingly, proliferating myoblasts express little Pax7 protein and diffuse
cytoplasmic Pax3, which could suggest that Pax3, and not Pax7, is important in self-renewal for
indeterminate growth regulation.
COMPARISON OF THE HOST RESPONSE TO INFECTION BY THE MYXOZOAN PARASITE,
CERATOMYXA SHASTA, IN RESISTANT AND SUSCEPTIBLE STRAINS OF SALMONIDS
Bjork, Sarah J., and Jerri L. Bartholomew
Symposium: Fish immunological responses Presentation:oral
Contact: Sarah Bjork, Department of Microbiology, 220 Nash Hall, Oregon State University, Corvallis,
Oregon 97331 USA
E-Mail: bjorksa@onid.orst.edu
Abstract: The myxozoan parasite, Ceratomyxa shasta, infects the intestine of salmonids causing
ceratomyxosis, a potentially fatal disease. This parasite is endemic to the Pacific Northwest, USA and
fish stocks from endemic areas are more resistant to ceratomyxosis. We investigated the immune
response of resistant and susceptible hosts to identify successful host defense strategies. Histology and
quantitative PCR (qPCR) found no difference in parasite invasion into the gills, the site of entry. Using
qPCR, we determined that at lethal doses, parasite abundance in the blood continues to increase until
host mortality, whereas at sub-lethal doses parasites are eliminated from the blood 2 wks after infection.
Histology and qPCR demonstrated that fewer parasites survive to invade the intestine of resistant fish
and parasite proliferation is limited perhaps through earlier and more severe inflammation. Cytokine
expression analysis revealed differences in the expression of several key regulatory factors.
DOES LIVE CHILLING EFFECT WELFARE IN ATLANTIC SALMON
Bjørnevik, M and Powell, M.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Marit Bjørnevik, Bodø Univeristy College, Postboks 1490, Bodø, 8049 Norway
E-Mail: marit.bjornevik@hibo.no
Abstract: Atlantic salmon (500 gr.) was acclimatized to 12C for four weeks, cannulated and thereafter
chilled from 12 to 1C within 1 hour (quick cooling) or 6 hours (slow cooling), or control group. Blood
samples were collected before start of cooling, and then after 30 minutes, 1, 3, 6 and 9 hours. The blood
was analysed for glucose, lactate, haemoglobin, cortisol and adrenalin. Rigor index was measured at start
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and after 12, 24, 36, 48, 72, hours post mortem. Preliminary analysis shows no differences in blood
glucose, lactate or haemoglobin between the groups. The slow cooling group has a higher rigor index top
point and a slower rigor development compared with the two other groups. The preliminary results so
far do not indicate if slow or quick cooling affects the salmon in a welfare point of view.
IDENTIFICATION AND LOCALIZATION OF RH GLYCOPROTEINS IN AGNATHAN FISHES
Blair, S.D., Walsh, P.J., Wilkie, M.P., Edwards, S.L.
Symposium: Fish living on the edge Presentation:Poster
Contact: Salvatore Blair, Appalachian State University, Department of Biology, 572 Rivers St, Boone,
NC 28608 USA
E-Mail: sb68899@appstate.edu
Abstract: In animals, ammonia, a product of protein metabolism is a nitrogenous waste that must be
excreted, as accumulation is toxic. Rh glycoproteins have been linked to ammonia excretion in a broad
range of organisms including the fishes. For example, it has been shown that Rhag, Rhbg, Rhcg1, and
Rhcg2 have been localized in the gills of the teleost, Takifugu rubripes and mediate the transport of an
ammonia analogue (methylammonium) in vitro. Very little is known about the ability of the more
primitive fishes, in particular the agnathans to regulate nitrogenous wastes. In this study we have used
immunohistochemistry and western blot analysis to localize several members of the Rh glycoprotein
family to various epithelial tissues of both lamprey Petromyzon marinus and hagfish Myxine glutinosa.
ONTOGENETICAL ADAPTATION TO SALINITY IN THE GILTHEAD SEA BREAM SPARUS
AURATA
Bodinier, C., Boulo, V., Sucré, E., Blondeau-Bidet, E., and Charmantier, G.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Guy Charmantier, Université Montpellier 2, AEO Team « Adaptation Ecophysiologique et
Ontogenèse », UMR 5119, Montpellier, 34095 cx 05 France
E-Mail: guy.charmantier@univ-montp2.fr
Abstract: Following hatching at sea, larvae drift to coasts and juveniles migrate into estuaries and
lagoons. From freshwater to 45.1 ppt, hyper- and hypo-osmoregulation increased in four steps from DO
to D300. At hatch in seawater, NKA, NKCC and CFTR are present in the integument and digestive
tract (except CFTR), suggesting ion excretion and absorption, respectively. In the posterior intestine,
CFTR occurs at D5 and points to ion secretion, in contrast to the localization of NKA and NKCC. In
the kidney, the involvement in osmoregulation occurs around D5 via NKA and NKCC and from D70
via CFTR, suggesting ion absorption at both salinities. During ontogeny, the secretion site shifts from
integument to gills from D30 to D70, with a corresponding increase in osmoregulatory ability. mRNA
abundances were highest in gills. Our results suggest a link between early development of
osmoregulation and timing of migration between sea and estuaries and lagoons.
THE RELATIONSHIP BETWEEN FECUNDITY AND BIOMARKERS IN SHORT-TERM
REPRODUCTIVE TESTS
Bosker, T., Munkittrick, K.R., and MacLatchy, D.L.
Symposium: Fish in a toxic world Presentation:oral
Contact: Thijs Bosker, University of New Brunswick, Canadian Rivers Institute/Biology, 100
Tuckerpark Road, Saint John, NB E2L 4L5 Canada
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E-Mail: tbosker@unb.ca
Abstract: Although several biomarkers are often used to evaluate the potential endocrine disrupting
effects of chemicals and waste streams, the relationship between responses in these biomarkers and
population effects is not known. Short-term adult fish reproductive tests provide the opportunity to
examine the relationship between functional endpoints such as egg production (a whole-organism
endpoint intuitively linked with population level responses) and biomarkers that are commonly used in
field studies (sex steroids, vitellogenin (VTG) and gonad size). Data were collected from short-term
reproductive tests to assess the relationships between biomarkers and egg production, and the ability to
use these quantitative relationships to predict population level responses based on modeling.
Quantitative relationships between biomarkers and egg production were found, regardless of MOA or
species examined. Egg production showed significant relationships to 17&#946;-estradiol (E2), changes
in female VTG levels, and female gonad size. However, use of these quantitative relationships to predict
population-level effects are cautioned because of high levels of uncertainty. This study is the first to
demonstrate that there are quantitative relationships among biomarkers, regardless of fish species used or
the MOA of contaminants.
IMPACT OF PLANT-BASED DIETS ON THE OSMOREGULATION CAPACITY IN THE SEA
BASS DICENTRARCHUS LABRAX
Boulo, V., Corbarieu, A., Châtain, B., Vandeputte, M. , and Charmantier, G.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Viviane Boulo, Ifremer/CNRS/UM2, UMR 5119, ECOLAG, AEO Team « Adaptation
Ecophysiologique et Ontogenèse », Montpellier University, Montpellier, 34095 France
E-Mail: vboulo@ifremer.fr
Abstract: Fish farming production has markedly increased in the past years. Food for aquacultured fish
mostly originates from wild-caught pelagic fish species, whereas wild fish stocks decline. Thus, the
sustainable development of aquaculture needs alternative sustainable diet resources. Plant-based diets
appear as interesting alternatives. However, according to the plant fatty acid composition, the
permeability and fluidity of cell membranes might be modified, leading to potential physiologic troubles,
particularly regarding osmoregulation. Physiological, cellular and molecular approaches were combined
to determine the impact of plant-based diets on osmoregulatory capabilities and mechanisms in sea bass
juveniles. In fish reared in seawater (38‰) and fed a vegetal diet, blood osmolality was significantly
higher (360-420 mOsm/Kg) than in control-fed fish (310-350 mOsm/Kg), showing a decrease in hypoosmoregulation. Immunolocalization of NKA revealed a significantly higher density of ionocytes in the
filaments of gills from plant-fed fish. Differences in levels of NKA and CFTR transcripts were also
observed.
IDENTIFICATION OF NUTRITIONALLY REGULATED GENES INVOLVED IN MYOGENESIS
IN ATLANTIC SALMON
Bower, N.I., and Johnston, I.A.
Symposium: Muscle development and growth Presentation:oral
Contact: Neil Bower, University of St Andrews, Eastsands, St Andrews, Fife KY168LB UK
E-Mail: nib@st-andrews.ac.uk
Abstract: Myogenesis involves the regulated and coordinated expression of hundreds of genes with many
still unidentified. We have used a genomics based approach to identify nutritionally-regulated genes
involved in growth of fast skeletal muscle in Atlantic salmon (Salmo salar L.). Forward and reverse
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subtractive cDNA libraries were prepared comparing muscle from fasted individuals with fish re-fed to
satiation for 3 or 14 d to stimulate growth. 7420 high quality ESTs were produced from the four
libraries and assembled into non redundant clusters prior to annotation. A total of 40 contigs were
selected for further investigation and their expression patterns determined in vivo in an independent
refeeding experiment, and in vitro during the differentiation of a primary muscle cell culture. We
identified some unrecognised and novel nutritionally regulated genes that were most highly expressed at
particular phases of myogenesis including in quiescent cells, proliferating cells and differentiating cells.
INHIBITION OF MYOSTATIN IN TRANSGENIC TROUT
Bradley, T.M., Medeiros, E.F,, Phelps, M.P., Jaffe, I., Spence, T. and Fuentes, F.D.
Symposium: Muscle development and growth Presentation:oral
Contact: Terry Bradley, Dept. of FAVS, URI, CBLS 377, 120 Flagg Road, Kingston, RI 2881 USA
E-Mail: tbradley@uri.edu
Abstract: Myostatin has been demonstrated to be a major regulator of muscle growth in mammals and
inhibition of the molecule results in a marked increase in muscle mass by hyperplasia and/or
hypertrophy. Transgenic rainbow trout (Oncorhynchus mykiss) overexpressing follistatin or the
prodomain of myostatin were produced to investigate the effect of these proteins on muscle development
and growth in fish exhibiting indeterminate growth. P1 transgenics overexpressing follistatin in muscle
tissue exhibited a significant increase in muscle mass indicated by visible increases in epaxial and hypaxial
muscle, increased condition factor and total muscle surface area. The majority of the increase in muscle
mass was a result of increased hyperplasia rather than hypertrophy. The effect of overexpression of the
prodomain of myostatin was not as dramatic and will be compared here.
CONSEQUENCES OF GILL REMODELING ON BRANCHIAL NA+ TRANSPORT IN
GOLDFISH, CARASSIUS AURATUS,
Bradshaw, J.C. and Perry S.F.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Julia Bradshaw, University of Ottawa, Gendron Hall, 50 Marie Curie, Ottawa, ON K1N 6N5
Canada
E-Mail: jbrad018@uottawa.ca
Abstract: Respiratory gas transfer across the gill is facilitated by a large surface area (SA), at the cost of
increased diffusive losses of ions and osmotic gain of water in a freshwater environment. Goldfish,
Carassius auratus, reversibly alter the SA of their gills through the growth/loss of an interlamellar cell
mass (ILCM). The presence of an ILCM effectively reduces gill SA to minimize diffusive exchanges
under conditions where the oxygen demand of the individual is readily met (at rest, well-aerated, cold
environments). The ILCM is shed, maximizing gill SA, when improved oxygen delivery is necessitated
(exercise, warm or hypoxic environments). Here we evaluate the consequences of the ILCM as a barrier
to Na+ movement across the gill under various environmental stimuli (hypoxia, temperature,
hypercapnia, exercise). To do so, we examined unidirectional Na+ fluxes as well as mRNA expression
and localization of ion transporters involved in Na+ movement (V-type H+-ATPase, NHE2/3,
Na+/K+ATPase).
DOES THE LACK OF LONGITUDINAL CONNECTIVITY AFFECT THE DISTRIBUTION OF
POTAMODROMOUS FISH?
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Branco P., Segurado P., Santos J.M., Pinheiro P.J., and Ferreira M.T.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Paulo Branco, Departamento de Engenharia Florestal, Instituto Superior de Agronomia,
Tapada da Ajuda, Lisboa, 1349-017 Portugal
E-Mail: pjbranco@isa.utl.pt
Abstract: River fragmentation by dams and weirs is a human-induced alteration which causes species
decline. The loss of longitudinal connectivity in streams is perceived as deleterious for migratory species.
However, no clear evidences of such effect exist for Iberian potamodromous species. The aim of this
study was to clarify the impact of barriers on potamodromous fish, by analyzing 196 sites from three
river basins in western Iberia. Four alternative approaches based on generalised linear models (GLM)
were used to quantify the contribution of connectivity-related variables on species occurrence. The
results indicate a general lack of influence of barriers on potamodromous fish species’ distributions.
Effects of environment and other pressures exceeded the isolated effect of connectivity. Consequently,
the impact of connectivity loss on potamodromous fish species is a paradigm that should be revisited.
Further studies, based on experimental designs are needed to fully understand barriers’ effects on species
and communities.
RED PIPE ANALYSIS
Bratslavsky, T.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Tanya Bratslavsky, 500 W 27th Avenue, Suite A, Anchorage, AK 99503 USA
E-Mail: tanya@bce-ak.com
Abstract: The goal of the Red Pipe Analysis project was to analyze existing roads and stream crossings,
determine their barrierity to fish passage; as well as to help identify management priorities for
replacement and/or retrofit of existing structures at road crossings. A Road Condition Survey was
performed that provided parameters such as: 1. Culvert information: type, diameter, length, slope,
embedment, elevation, erosion, installation issues, pools present, etc. 2. Biological data for the aquatic
organisms (AO)/ fish present in the stream. 3. Stream geomorphic and hydraulic information. A
program in Visual Basic was developed that helped streamline the process of multiple data analysis. Data
and other information from the Road Condition Survey was entered, Aquatic Organisms (AO) passage
and design flows were estimated, information such as type of fish, length, and its swimming capabilities
and characteristics were entered in the equation and analyzed. The project analyzed such data as
passable flow range for the design; type of barriers and other impediments; and identified crossings as
being “RED” (not passing), “GRAY” (marginal), or “GREEN” (passing fish).
CHANGES IN GILL MORPHOLOGY DURING SUSTAINED EXERCISE AND THE EFFECT ON
SUBSEQUENT PERFORMANCE IN THE SUB-TROPICAL CRUCIAN CARP.
Brauner, C.J., Matey, V., Zhang, W., Richards, J.G., Dhillon, R., Cao, Z.-D., Wang, Y., and Fu, S.-J.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Colin Brauner, Department of Zoology, University of BC, 6270 University Blvd, Vancouver,
BC V6T1Z4 Canada
E-Mail: brauner@zoology.ubc.ca
Abstract: Crucian carp exhibit a large increase in gill surface area due to a reduction in interlamellar cell
mass (ILCM) and lamellar protrusion which appears associated with an increase in oxygen demand,
however this has not been investigated during sustained aerobic exercise. We determined the critical
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swimming velocity (Ucrit1) in crucian carp, forced them to swim at 70% of that velocity for 48h, and
then conducted a second Ucrit (Ucrit2). We observed a significant reduction in ILCM and lamellar
protrusion between rest and Ucrit1, indicating that remodelling occurs rapidly, with additional further
significant changes following Ucrit2. Interestingly, there was no significant difference in maximal
swimming velocity or oxygen consumption rate at Ucrit1 and 2. Furthermore, there was no significant
difference in plasma Na+, Cl- or osmolarity in fish at rest, or following Ucrit1 or Ucrit2. Thus, while
these data support the hypothesis that oxygen demand is an important signal for gill remodelling, the
physiological implications are less clear.
PROTEOME BASED EXPRESSION ANALYSIS OF POTENTIAL IMMUNE MARKERS IN SKIN
MUCOSAL SURFACES OF ATLANTIC COD (GADUS MORHUA)
Brinchmann, M.F., Rajan, B., Caipang, C.M.A., Fernandes, J.M.O., and Kiron, V.
Symposium: Fish immunological responses Presentation:Poster
Contact: Monica Fengsrud Brinchmann, Faculty of Biosciences and Aquaculture, Bodø University
College, Bodø, Bodø 8049 Norway
E-Mail: monica.brinchmann@hibo.no
Abstract: Protein spots from two dimensional gels (2D) of Atlantic cod skin mucus were randomly
picked, excised and analysed using LC-MSMS. Most protein spots from the analysis matched with cod
EST libraries. Proteins postulated to be involved in key immune functions especially for pathogen
recognition and immune modulation were identified. Previously described proteins in cod like goosetype lysozyme and Apolipoprotein 1A were confirmed to be present in mucosa. Besides these, a few other
immune relevant proteins, yet to be characterized in Atlantic cod were identified. Primers were designed
for and tissue expression of some of the relevant genes in mucosal surfaces was analysed. Possible
isoforms of proteins (present as multiple spots) are currently being subjected to further analyses using
MALDI-TOF to deduce the possible posttranslational modifications. These analyses of mucosal
proteome have paved the way for interesting and significant results to understand the mucosal defenses
of Atlantic cod.
THE B-CELL PROBLEM: COMPETITION AND COMPLEXITY
Bromage, Erin S. and Pam L. Rapoza
Symposium: Fish immunological responses Presentation:oral
Contact: Erin Bromage, University of Massachusetts Dartmouth, Biology Department 285 Old
Westport Road, Dartmouth, Massachusetts 2747 USA
E-Mail: ebromage@umassd.edu
Abstract: Humoral memory is conferred by a stable titer of antibodies supplied by antigen-specific
plasma cells (PC) found in the teleost kidney. The maintenance of PC occurs in a finite number of
survival niches which provide contact-mediated and soluble survival signals. Following vaccination there
is competition between newly derived PC and resident PC for these sites. Competitive displacement of
older PC secreting antibody for a pathogen not recently encountered allows for the adaptation of
humoral memory. Although the maintenance of a diverse PC pool is imperative for organismal health,
our research with rainbow trout has indicated that this type of diversity may not be sustained in teleosts.
Here we show that following vaccination, many animals displaced >50% of the PC resident in the
kidney with vaccine-derived PC, and in a number of cases there was 100% replacement. This extreme
PC displacement has profound implications for the general health of vaccinated animals
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ASSESSING TEMPERATURE-RELATED PHYSIOLOGICAL STRESS USING STABLE
ISOTOPES AND FATTY ACIDS
Brush, J.M., Johnson, T.B., Jakobi, N.J., Taraborelli, A.C., and Fisk, A.T.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Jaclyn Brush, Great Lakes Institute for Environmental Research, University of Windsor, 401
Sunset Avenue, Windsor, ON N9B 3P4 Canada
E-Mail: brushj@uwindsor.ca
Abstract: In populated regions such as the Great Lakes basin, fish are exposed to anthropogenic stressors
related to pollution, fishing pressure, species invasions and climate change. Stable isotopes and fatty acids
provide relatively novel techniques used to study energy flow within ecosystems, and when coupled with
traditional morphological metrics and dietary data can be used as a measure of temperature related
physiological stress. Wild-caught fish species and prey items were collected from two areas of contrasting
temperature within the Bay of Quinte-Lake Ontario ecosystem. Preliminary results indicate significant
differences in carbon source utilization for similar fish occupying the different thermal environments of
eastern Lake Ontario. As temperature increased, we found that 13C became more negative and 15N
decreased, relating not only to differences in dietary sources, but also associated with increased
physiological demand to meet energetic requirements in a warmer environment.
THE EFFECT OF DIET ON MATE CHOICE IN THE AMAZONIAN CICHLID
SYMPHYSODON SPP.
Buckley, J., Maunder, R.J., Pearce, J., Val, A.L., Sloman, K.A.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Jonathan Buckley, University of Plymouth, Drake circus, Plymouth, Pl4 8aa UK
E-Mail: jonathan.buckley@plymouth.ac.uk
Abstract: Parental care in discus fish, Symphysodon spp. is bi-parental and involves provision of mucus
secretions rich in nutritional components for offspring to feed from. Diet affects the composition of
mucus in other species of fish so it is likely that the same is true in discus. This may have implications for
sexual selection in this species if the potential to produce high quality mucus can be selected for during
mate choice. To test this hypothesis two groups of young adults were fed diets containing either 20 % or
50 % protein for one month before being allowed to choose a mating partner from the combined group.
The role of behavioural mechanisms, colour morphology and mucus composition in mate choice and the
implications for wild populations is discussed.
CHARACTERIZATION OF A PRIMARY CULTURED GILL EPITHELIUM FROM THE
EURYHALINE PUFFER FISH TETRAODON NIGROVIRIDIS
Bui, P., and Kelly, S.P.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Phuong Bui, York University, 4700 Keele Street, Toronto, ON M3J 1P3 Canada
E-Mail: phuongb@yorku.ca
Abstract: In non-mammalian vertebrates, the most comprehensive examination of claudin tight junction
(TJ) proteins to date has been conducted using a genomic fish model belonging to the family
Tetraodontidae (puffer fish). Therefore, a primary cultured gill epithelium derived from seawateracclimated puffer fish (Tetraodon nigroviridis) was developed to study claudins and the regulation of gill
permeability. On cell culture inserts, polygonal epithelial cells exhibited concentric apical microridges
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and prominent TJ complexes at regions of cell-to-cell contact. Epithelia expressed transcript encoding for
numerous claudin TJ proteins, as well as glucocorticoid and mineralocorticoid receptors. To mimic
conditions experienced by gill tissue in vivo, apical media was replaced with either seawater or freshwater
and permeability characteristics (transepithelial resistance, [3H]PEG-4000 permeability) and claudin
mRNA abundance were examined. The osmoregulatory effect of cortisol was also investigated. Results
support the cultured puffer fish gill preparation as a valuable in vitro model for studying gill claudins and
paracellular permeability.
SMALL MALE SILVER EELS CRUISE AS FAST AS FEMALES
Burgerhout, E., Brittijn, S.A., Palstra, A.P., and van den Thillart, G.E.E.J.M.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Erik Burgerhout, Molecular Cell Biology, Institute Biology Leiden, Leiden University, Leiden,
2300 RA Netherlands
E-Mail: e.burgerhout@biology.leidenuniv.nl
Abstract: European eels migrate ca. 5.500km to the spawning grounds in the Sargasso Sea. For female
eels (60-90cm) swimming individually at 0.5 BL/s, the swimming effort costs are about 40% of the
initial energy reserves. For the smaller males it was estimated that the cost of transport (COT) would be
much higher and that their optimal swimming speed (Uopt) much lower. Twelve farmed male silver eels
(39-46cm) were individually subjected to a speed test (0.3-0.9 /s) with increments of 0.1m/s.
Preliminary results indicate a Uopt of appr. 0.60m/s. The COT at Uopt was 21-28 mg O2/kg/km.
These results show that the much smaller males swim as fast as the females, but at lower costs. Hence,
suggesting that migrating male eels can swim the same distance in the same time as the females.
ASSESSING DYNAMICS OF SEDIMENT ACCUMULATION IN SALMON REDDS & THE
RELATED FITNESS OF SALMON EMBRYOS ON THE RIVER LUGG, UK
Burke, N., Sear, D.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Niamh Burke, School of Geography, University of Southampton, Highfield, Southampton,
UK
E-Mail: n.burke@soton.ac.uk
Abstract: The research looks at the Lugg catchment which straddles the Welsh-English border and is a
major tributary of the river Wye, the most important salmon river in England and Wales. We address
the problem of declining salmon numbers through investigating recruitment from egg fertilization to the
emergent life stage and ask whether sub-lethal effects may be instrumental in fitness for later life stages.
Artificial redd sites on the rivers Lugg and Arrow were constructed and assessed for sediment input,
intragravel dissolved oxygen levels and other characteristics of the pore water in the redds in relation to
survival. Additionally, tests for alevin 'fitness' were carried out at approximate emergence time to identify
sub-lethal effects. To do this, a multi-proxy approach was taken which assessed three factors: 1) the
developmental state, 2) the startle-response swimming behaviour and 3) the cortisol level of individuals
form each of the cohorts from each field site, against a hatchery control. For the 2008 field season,
survival ranged from 28 to 63% and was negatively correlated to fine sediment input and dissolved
oxygen concentration over the incubation period. Survival during the 2009 period ranged from 73 88%. Fitness tests demonstrated variations between cohorts in the 2009 period despite a relatively small
range of oxygen concentration. The results highlight both temporal and spatial variations in spawning
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habitat quality that influence not only survival to hatch but also post-hatch fitness. Implications for the
management of salmon are discussed.
EVIDENCE FOR THE EVOLUTION OF NEO- OR SUB-FUNCTIONALISATION IN THE
TELEOSTS GLUCOCORTICOID RECEPTORS? A FUNCTIONAL ANALYSIS OF THE
OSTEOGLOSSIFORM PANTODON BUCHHOLZI GLUCOCORTICOID RECEPTOR 1 AND 2.
Bury, N.R. and Li, Y.
Symposium: Stress axis regulation Presentation:oral
Contact: Nic Bury, King's College London, Nutritonal Sciences Division, Franklin Wilkins Building,
150 Stamford Street, London, SE1 9NH UK
E-Mail: nic.bury@kcl.ac.uk
Abstract: Following a whole genome duplication (WGD) event duplicated gene are retained if mutation
allow new functions to evolve, neofunctionalisation, or if each gene loses part of the ancestral function so
that both are required for full functionality, subfunctionalisation. Teleosts possess two glucocorticoid
receptors (GR), an exception is the zebrafish which has one. It is thus unclear whether the retention of 2
GRs is due to neo- or sub-functionalisation. To tackle this we have cloned the GRs from representatives
from the fish groups present prior, Acipenseriformes, and directly after, Osteoglossimorphes, the WGD
event. Phylogenetic analysis demonstrates two GR clades in teleosts. One clade possesses additional
amino acids in the DNA binding domain, a feature also present in the Acipenseriform GR. The ancestral
teleost GRs are activated at physiological concentrations by a number of glucocorticoids, and the two
Osteoglossiform GRs show difference in hormone transactivational sensitivity – are these features
evidence of neo-functionalisation?
17 ALPHA-ETHYNYLESTRADIOL IN VIVO TREATMENT ALTERS IMFLAMMATORY GENE
EXPRESSION PROFILE IN THE GILTHEAD SEABREAM (SPARUS AURATA L.)
Cabas, I., Liarte, S., Meseguer, J., Mulero, V., García-Ayala, A.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Isabel Cabas, Department of Cell Biology and Histology, Faculty of Biology, University of
Murcia., Murcia, Murcia 30100 Spain
E-Mail: icabas@um.es
Abstract: Endocrine-disrupting chemicals are considered potential agents influencing inflammatory
responses. 17-ethynylestradiol (EE2) is an endocrine disruptor with strong estrogenic effects commonly
found in the effluents in wastewater treatment plants. This study aims to investigate the effects of EE2
on the innate immune response of the gilthead seabream (Sparus aurata L.). For this purpose, gilthead
seabream adult specimens were fed for 28 days with EE2 containing diets (5, 50, 125, 200 ;g/g food).
Sampling was carried out weekly and head kidney, spleen and liver samples were collected and processed
for several analysis. Real time PCR results indicated that EE2 exposure altered the expression profile of
several cytokines and matrix metalloproteinases in the head kidney. Moreover, the highest EE2 doses
showed acute toxic effects (30% mortality) and liver injury. Interestingly, gonad size was also drastically
reduced in a dose dependent manner. These results demonstrate that EE2 is able to modulate the innate
immune response of the gilthead seabream.
A SUPEROXIDE DISMUTASE IN COD IS INVOLVED IN ANTIBACTERIAL RESPONSE IN
THE GILLS
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Caipang, C.M., Lazado, C.C., Brinchmann, M.F., Kiron, V.
Symposium: Fish immunological responses Presentation:Poster
Contact: Christopher Marlowe A. Caipang, Faculty of Biosciences and Aquaculture, Bodoe University
College, Bodoe, Nordland 8049 Norway
E-Mail: cmacaipang@yahoo.com
Abstract: Cu,Zn superoxide dismutase (Cu,Zn-SOD) is a metalloenzyme that catalyzes the dismutation
of superoxide anion radicals to oxygen and hydrogen peroxide. It serves as the first line of defense against
reactive oxygen species (ROS). A putative cytoplasmic Cu,Zn-SOD cDNA sequence was identified from
Atlantic cod, Gadus morhua by homology-based cloning technique. The full-length cDNA (GmCu,ZnSOD) has an open-reading frame of 480 bp encoding a polypeptide of 160 amino acid residues. It has at
least 75% amino acid identity with other teleost Cu,Zn-SODs and is closely related to those of
salmonids. It is ubiquitously expressed in the tissues of apparently healthy fish, with high mRNA levels
in immune-related organs. In vitro exposure to the bacterial pathogens, Vibrio anguillarum and atypical
Aeromonas salmonicida, revealed a significant upregulation of the levels of Cu,Zn-SOD transcripts in
the gills. This indicates that GmCu,Zn-SOD is a constitutive and inducible acute-phase response gene
associated with innate defense, particularly in the gill mucosal tissues during bacterial challenge.
USE OF OLIGO-MICROARRAY TECHNOLOGY FOR THE ASSESSMENT OF NUTRITIONAL
STRESS IN THE ADIPOSE TISSUE OF GILTHEAD SEA BREAM FED VEGETABLE OILS. A
NUTRITIONAL-INDUCED MODEL OF LIPODYSTROPHY
Calduch-Giner, J.A., Saera-Vila, A., and Pérez-Sánchez, J.
Symposium: Stress axis regulation Presentation:oral
Contact: Josep Calduch Giner, Fish Nutrition and Growth Endocrinology Group. Institute of
Aquaculture Torre de la Sal (CSIC)., Ribera de Cabanes, Castellón 12595 Spain
E-Mail: calduch@iats.csic.es
Abstract: A custom oligo-microarray (6,871 annotated sequences) was used for the transcriptome analysis
of adipose tissue (AT) in fish fed plant-protein based diets with a partial (66VO diet) or total
replacement (VO diet) of fish oil with vegetable oils. Total replacement induced the loss of AT whereas
no significant effect was found with the 66VO diet. Only few hundred genes were differentially
regulated in fish fed the 66VO diet. By contrast, 40% of genes of the array were differentially regulated
in fish fed the VO diet, with the over-representation of gene ontology terms “proteolysis”, “immune
system process”, “cell cycle” and “DNA replication”. This gene expression profile highlighted a shift
from glucocorticoid to estrogen production and signalling, stimulating preadipocyte proliferation,
lipolysis and apoptosis but also inhibiting adipocyte differentiation and pro-inflammatory signals. These
AT dysfunctions increased the flux of fatty acids towards liver leading to hepatic steatosis in fish fed the
VO diet.
DEVELOPMENT AND CHARACTERIZATION OF EUROPEAN EEL (ANGUILLA ANGUILLA)
MACROPHAGE PRIMARY CELL CULTURE.
Callol, A., Amaro C., MacKenzie S.
Symposium: Fish immunological responses Presentation:Poster
Contact: Agnès Callol, Campus UAB, Edifici C, Departament de Biologia cel lular, fisiologia i
immunologia, Bellaterra, Barcelona 8193 Spain
E-Mail: agnes.callol@uab.cat
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Abstract: Macrophages primary cell cultures were generated from eel head-kidney and peripheral blood
leucocytes (PBLs). Head-kidney were dissected and whole cells were plated, after 5 days myeloid linage
cells were differentiated into macrophages-like cells; PBLs were purified from whole blood by ficoll
gradient and were plated, after 5 days monocyte/macrophages differentiated cells were obtained. After 5
days of culture, cells were morphologically differentiated showing the typical macrophage surface
phenotype, with extensions, elongated and heterogeneous shape. Different cell populations were present
in first days in culture, after medium changes and 5 days of differentiation, these populations disappear
as we could observe by flow citometry analysis at different days, obtaining a purified cell culture; as
macrophage cell line have an heterogenic morphology, we obtain a very disperse population, these cell
cultures were monitored by microscopy observing that the main population are macrophage-like cells.
Functionality was tested by phagocytosis assays; these cells were able to internalize LPS-FITC labeled
and living bacteria, Vibrio vulnificus fluorescein labeled. Cytokine production was analyzed,
demonstrating that Eel macrophage-like cells are able to response after PAMPs stimulation, releasing
TNF&#61537;&#61472;into medium after a LPS stimulus although not after zymosan stimulation.
THERMAL PLASTICITY OF METHYLTRANSFERASES EXPRESSION DURING ONTOGENY
OF SENEGALESE SOLE
Campos, C., Conceição, L., Valente, L.M.P., and Fernandes, J.M.O.
Symposium: Muscle development and growth Presentation:oral
Contact: Catarina Campos, CIIMAR–Centro Interdisciplinar de Investigação Marinha e Ambiental, Rua
dos Bragas, 177, Porto, 4050-123 Portugal
E-Mail: catscampos@gmail.com
Abstract: Temperature has a profound effect on the physiology and development of ectotherms. Eggs of
sole Solea senegalensis are normally incubated around 18ºC, but the effects of different temperatures on
early development are unknown. Cytosine methylation by DNA (cytosine-5)-methyltransferases
(Dnmt1, Dnmt2 and Dnmt3) is usually associated with transcriptional gene silencing and may be
affected by temperature. The expression of dnmt1, dnmt2 and dnmt3 was investigated in embryos and
larvae incubated at three constant temperatures (15, 18 and 21 ºC). Samples of embryos and larvae were
taken from blastula until 30 days post-hatch, and expression profiles were analysed by real-time PCR.
Dnmt2 was not significantly detected in any of the developmental stages. Dnmt1 and dnmt3 showed
wide variation in expression levels during development. Some significant differences were observed
between temperatures, indicating that environmental parameters can influence dnmt expression, which
may be related to epigenetic regulation in fish.
PESTICIDE LEVELS IN WATER AND SOIL AND ENVIRONMENTAL RISK ASSESSMENT IN
CENTRAL AMAZON - BRAZIL
Campos, P., Awaichman, A.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Paola Campos, Street Catulo Da Paixão, Number: 256, Conjunto Nova República, Japiin.,
MANAUS, AMAZON 69077-780 Brazil
E-Mail: pscampos@gmail.com
Abstract: The use of pesticide in Amazonian agriculture is a important source of contamination of water
and soil. Contamination of terrestrial and aquatic Amazonian ecosystems puts at risk activities that are
essential to the livelihood of farmers and local people, and menace the sustainability and functioning of
the ecosystems. The study was undertaken in floodplain areas near Manaus (Amazon’s State), the main
2010 Fish Biology Congress Abstracts

urban center of the Brazilian Amazon. It focuses on 3 sites: Manaus, Iranduba, and Careiro da Várzea. In
order to assess environmental risks associated with pesticides use 16 soil samples and 25 samples of water
(wells, lakes and streams) were collected. The environmental concentration of pesticides mainly used by
farmers (methyl parathion, malathion, deltamethrin and lambda-cyhalothrin) were evaluated by
headspace solid phase microextraction (HS-SPME) and gas chromatography with electron capture
detection (GC-ECD). LC50 and NOEC values for soil and aquatic organisms were compiled from the
literature. Risk was estimated using the Toxicity Exposure Ratio (TER) by dividing the LC50 or NOEC
values by the respective concentration of pesticide in the environment. TERs were compared with trigger
values proposed by the European Union. The environmental risks assessment indicated that methyl
parathion and deltamethrin pose risks to terrestrial and aquatic systems. This assessment will allow a
better understanding of the ecological risks associated with the use of pesticides in the Amazon as well as
formulate recommendations for safe use of pesticides, contributing to the development of sustainable
agriculture in the region and to human health and environmental risk reduction.
CARDIAC PERFORMANCE IN PCBS-CONTAMINATED JUVENILES OF COMMON SOLE
(SOLEA SOLEA)
Cannas M., Lefrancois C., Huet V. and Imbert N.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Cannas M., LIENSs (UMR 6250-CNRS-Université de La Rochelle), Institut du Littoral et de
l’Environnement,, 2 rue Olympe de Gouges, LA ROCHELLE, 17000 France
E-Mail: marcella.cannas@univ-lr.fr
Abstract: Increase of anthropogenic activities in the coastal zones obliges the fish to cope with some new
environmental constraints such as organic pollutants (e.g. Polychlorinated biphenyls, PCBs).
The aim of our study was to investigate the effects of PCBs on cardiac performance in juveniles of
common sole (<1 year old). In particular, we measured in PCBs-contaminated soles the force of
contraction and the pumping capacity of the heart. Fish were contaminated via food and tested after 30
and 60 days of contamination. Preliminary results showed that PCBs did not affect significantly the
cardiac performance in this species, even if performance tended to decrease in the individuals exposed
during 60 days to high PCBs concentration. We supposed that this pattern would be reinforced with a
longer period of contamination and/or if soles were exposed to additional environmental stress.
QUANTITATIVE EXPRESSION OF GROWTH- RELATED GENES IN SKELETA MUCLE OF
ARAPAIMA GIGAS
Carani, F.R., Duran, B.O.S., Nebo, C., Almeida, F.L.A., Souza, R.W.A., Val, V.M.F.A., Dal-Pai-Silva,
M.
Symposium: Muscle development and growth Presentation:Poster
Contact: Maeli Dal Pai Silva, Bioscience Institute, Botucatu, São Paulo 18618970 Brazil
E-Mail: dpsilva@ibb.unesp.br
Abstract: Pirarucu (Arapaima gigas ) rearing is shown to be a promising activity in aquaculture because of
its growth characteristics. The aim of this work was to evaluate growth-related gene expression in skeletal
muscle of alevin pirarucu. Muscle samples were collected from the lateral anterior region, and frozen in
liquid nitrogen. Histological sections were cut and HE stained for morphological analysis. Red and white
muscle samples were used to determine MyoD, myogenin, and myostatin genes expression by Real-time
Polymerase Chain Reaction. MyoD and myogenin expression in alevin were not statistically different in
both muscles; however, myostatin expression was significantly higher in white than red muscle. These
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results reflect the muscle growth characteristics of this species and could be helpful for improving
aquaculture programs.
TRYING TO UNDERSTAND THE EFFECTS OF ANTHROPOGENIC IMPACT ON SHALLOW
AND DEEP SEA ECOSYSTEMS: BIOCHEMICAL, PARASITOLOGICAL AND ECOLOGICAL
EVIDENCES.
Carrassón, M.F.E. Montero, F. Padrós, M. Sole, F. Maynou, J. Cartes
Symposium: Fish in a toxic world Presentation:Poster
Contact: Maite Carrassón, 1Dpto. Biologia Animal, Biologia Vegetal i Ecología, Universitat Autònoma
de Barcelona,, Cerdanyola del Vallès, Barcelona 8193 Spain
E-Mail: Maite.Carrasson@uab.cat
Abstract: Nineteen species of fish from the north-western Mediterranean were studied in the framework
of the project BIOMARE which main goal is to identify connections between the responses at different
levels (biochemical, histological, individual, population and ecosystem (feeding strategies, degree of
parasitation)) and the exposure to pollutants and activities of human origin, also considering the own
natural variability of ecosystems. Sampling took place in front of the Barcelona coast around Besós
submarine canyon (NW Mediterranean) during four seasonal cruises in 2007, both at shelf and slope
depths. In summer, another site exposed to a different pollution load (Vilanova) was included for
comparison. Species, seasonal and site differences in biochemical biomarkers (muscular and hepatics) and
parasitation levels were tested and discussed in relation to systematic position, habitat depth, feeding
strategy, trophic level and swimming capacity of species. First results indicate that inter species
differences are stronger than seasonal or site trends.
Funded by the Ministerio de Educación y Ciencia through the research project BIOMARE CTM200613508-C02-01MAR and the Complementary Action CTM2006-28145-E/MAR
LONG-TERM CHANGES IN THE COMPOSITION OF DEEP-SEA FISH ASSEMBLAGES IN
THE BALEARIC BASIN: INFLUENCE OF NATURAL VARIABILITY AND HUMAN IMPACT.
Cartes, J.E., Maynou, F., Fanelli, E., Lloris, D., Matallanas, J., Carrassón, M.
Symposium: Climate change: bad news for fish? Presentation:Poster
Contact: Joan E. Cartes, P Maritim de La Barceloneta, 37-49, Barcelona, Catalonia 8003 Spain
E-Mail: jcartes@icm.csic.es
Abstract: We analyzed long-term changes in slope assemblages (ca. at between 300 and 600 m) of the
Balearic Basin and neighbouring areas around Balearic Islands (western Mediterranean) after compiling
ca. 60 hauls (from commercial trawls) since 1950s-1960s to 2007. A preliminar analysis showed as the
most clear tendency the rarefaction of some bathyal sharks since 1950s-1970s, among which the most
clear example was Etmopterus spinax, an ovoviviparous shark probably highly vulnerable to changes
experimented by deep-sea ecosystems. Possible changes in ecosystems induced by human impacts will be
more in-deep analyzed, including the influence of traditional aspects (fishing effort, pollutans in fish
tissues), but also broad-scale changes occurring in the deep Mediterranean related with Nile damming
and long-term oceanographic changes in the intermediate and deep waters. Some of these changes are
found coupled with the decline of the deep–sea shrimp Aristaeomorpha foliacea in the last 60s in the
north-western Mediterranean
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LA VIUDA: THE MIGRATION OF EARLY ONTOGENIC PERIODS OF TELEOST FISHES
FROM THE PACIFIC OCEAN TO THE RIVER.
Carvajal-Quintero, J.D., Jimenez-Segura L.F. and Barletta M.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Juan David Carvajal Quintero, Carrera 65 A # 48 D - 9 Apt 301, Medellín, Antioquia 1226
Colombia
E-Mail: cravamar@yahoo.com
Abstract: The migrations of early stages of fish between marine and freshwater ecosystems is common
worldwide and may be due to the search of habitats for foraging or appropriate conditions the survival of
progeny. In the Colombian Pacific, migration known as “La Viuda” regularly submits monthly into the
rivers in the Gulf of Tribugá. Larvae and juveniles of some species of fish ascend in the rivers along the
banks of the channel. This paper presents a) the richness of fish species that were part of this migration
between April and August 2008, b) the environmental characteristics that accompany it and c) highlight
the importance of this biological event such as food supply for local people. It is considered that although
the use of this resource is a benefit to the diet of the human coastal population, their extensive use may
be affecting the recruitment of these fish populations.
LIGHT INTENSITY CAN TRIGGER EMERGENCY BEHAVIORAL STRATEGIES IN CICHLID
FISH
Carvalho, T.B., Mendonça, F.Z., and Gonçalves-de-Freitas, E.
Symposium: Social interaction physiology in fish Presentation:Poster
Contact: Thaís Billalba Carvalho, Universidade Federal do Amazonas (UFAM); Laboratório de
Fisiologia, Departamento de Ciências Biológicas, Av. General Rodrigo Octávio Jordão Ramos, 3000 /
Coroado, Manaus, Amazonas 69077000 Brazil
E-Mail: thaisbillalba@gmail.com
Abstract: We compared the effect of light intensity on aggressiveness and stability of social hierarchy in
groups of Nile tilapia (Oreochromis niloticus) under two light intensities (n=12): minor (280.75 ± 50.60
lx) and major (1394.14 ± 520.32 lx). Three adult males were grouped for 11 days in each treatment.
Agonistic behavior was video-recorded at the 3rd, 5th, 7 th, and 10th days (10 min/day). The frequency
of aggressive interaction was enhanced in major light intensity for alpha, beta and gamma fish. However,
there was persistence of the ranks of individual fish over the time in minor and major light intensities.
We concluded that light intensity modulates the aggressiveness of the Nile tilapia, but this effect is not
enough to destabilize dominance hierarchy. Thus, ambient light variation could be considered as a labile
perturbation that can trigger emergency behavioral strategies in cichlids in order to cope with more
conspicuous environment.
THE EFFECTS OF PERSISTENT POLLUTANTS ON ZEBRAFISH: LINKING PHYSIOLOGY,
GENOMICS, AND BEHAVIOR
Carvan III, M.J., Liu, Q., Weber, D.N.
Symposium: Zebrafish: a model for physiology Presentation:oral
Contact: Michael J. Carvan, Great Lakes WATER Institute, School of Freshwater Sciences, University of
Wisconsin-Milwaukee, Milwaukee, Wisconsin 53204 USA
E-Mail: carvanmj@uwm.edu
Abstract: Chronic exposure to persistent pollutants can impact health and fitness without any overt signs
of toxicity. We have been examining the effects of the persistent pollutants methylmercury (MeHg) and
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2,3,7,8-tetraclorodibenzo-p-dioxin (TCDD or dioxin) on zebrafish with an interest in identifying genes
and pathways whose modulation leads to the subtle physiological and behavioral phenotypes we have
identified. Dietary TCDD exposure leads to substantial changes in ovarian structure and function in
adult female zebrafish through alteration of numerous cellular and molecular pathways mostly related to
signal transduction and gene expression. Developmental MeHg exposure leads to learning, memory, and
visual deficits in adult zebrafish through alteration of pathways involved primarily in neurogenesis and
gene regulation. Our current experimental approaches take advantage of the genetic manipulation
technologies available in zebrafish for dissection of these pathways and their influence on pollutantinduced phenotypes.
VARIABILITY ALONG THE LONGITUDINAL RIVER GRADIENT IN CONDITION OF
LUCIOBARBUS SCLATERI FROM A MEDITERRANEAN SEMI-ARID BASIN (SE IBERIAN
PENINSULA).
Castejón-Bueno, D.; Oliva-Paterna, F.J.; Martínez-Morales, I.; Verdiell-Cubedo, D.; Ruiz-Navarro, A. &
Torralva, M.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Inmaculada Martínez Morales, Department Of Zoology And Physical Anthropology. Faculty
Of Biology. University Of Murcia., MURCIA, MURCIA 30100 Spain
E-Mail: imm82082@um.es
Abstract: The somatic condition of Luciobarbus sclateri populations has been proved as an indicator of
habitat quality in Mediterranean freshwater ecosystems. In order to study the effect of flow alterations
and lost of connectivity on fish populations, we analysed fish condition at site level estimated from
morphometric indices (Fulton's K, residual values, y-intercept and predicted mass values from masslength relationships) of populations from localities along the longitudinal gradient from the Segura
basin. This river basin is probably in the most semi-arid zone from Europe and one of the most regulated
basin from the Iberian peninsula. Both the longitudinal gradient pattern and the environmental variables
that accounted for most of the variation in L. sclateri condition were from difficult interpretation
perhaps because the relationships were clouded by the very complexity of the ecological interactions. The
potential implications of the results for studies on population traits variability along large-scales
environmental gradients are discussed.
STREAMBED EFFECTS OF SEDIMENT FLUSHING FROM ARTIFICIAL RESERVOIRS: FIELD
INVESTIGATION ON AN ALPINE STREAM
Castelli, E., Crosa, G., Idígoras, A.C., Espa, P., and Gentili, G.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Elena Castelli, Via J.H. Dunant,3, varese, varese 21100 italy
E-Mail: elena.castelli@uninsubria.it
Abstract: The increase of fine sediment deposition has well known negative effects on river aquatic
environment, being quality of streambed habitat related to sediment characteristics. Human activities,
such as reservoir management (i.e. sediment removal) and flow regulation, can greatly enhance the
amount and rate of stream sedimentation, with heavy impact on stream biota. Since summer 2006,
sediment removals by flushing took yearly place in a small alpine hydropower reservoir (Valgrosina
reservoir) located in the Adda river basin (northern Italy), thus offering the opportunity to investigate the
effects of sediment removal on streambed conditions of the effluent stream (Roasco stream). During the
operations, Suspended Solid Concentration (SSC) was monitored downstream of the flushed reservoir by
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turbidity sensors and Imhoff cones. Core sediments for particle-size analysis were collected using a
McNeil sampler along different cross sections, before and after the flushing and changes in bed material
were measured. Lethal effects on local brown trout population (Salmo (trutta) trutta) were measured at
the end of each operation by electrofishing surveys, while the effect on the reproductive success, possibly
connected to sedimentation in spawning areas, was performed by comparing the recruitment of
successive year.
SPECIFIC COLLAGEN MOTIFS PROMOTES ADHESION AND INDUCE A PROINFLAMMATORY RESPONSE IN FIBROBLASTS OF THE TELEOST FISH GILTHEAD
SEABREAM
Castillo-Briceño, P., Farndale, R.W., García-Ayala A., And Mulero V.
Symposium: Fish immunological responses Presentation:Poster
Contact: Victoriano Mulero Méndez, Department of Cell Biology and Histology, Faculty of Biology,
Campus Espinardo, University of Murcia, Murcia, Murcia 30100 Spain
E-Mail: vmulero@um.es
Abstract: Collagen (COLs) specific sequences to which mammalian cells can attach, either directly or
through protein intermediaries, has been identified using Toolkits of triple-helical peptides and
GXX’GEX motifs within the COLs. We have previously reported that COL1 was able to prime in vitro
the respiratory burst and induce a specific set of immune- and ECM-related molecules in phagocytes of
the teleost gilthead seabream (Sparus aurata L.). In the present study, we used the seabream fibroblast
cell line SAF-1 to identify the binding COL motifs by end-point and real-time cell adhesion assays
against the Toolkits of COL peptides. We identified COL motifs involved in the early adhesion of these
cells in a magnesium-dependant way. Furthermore, we found that GFOGER and GLOGEN motifs in
suspension were able to induce the expression of interleukin-1beta and cyclooxygenase-2 genes. These
data suggest that the early mechanisms of collagen recognition, adhesion and inflammatory response
would differ depending on the specific GXX’GEX motifs.
PEPSINOGEN PRECURSOR GENES IN THE SHARK, SCYLIORHINUS CANICULA: INSIGHTS
INTO PEPSINOGEN EVOLUTION
Castro, L.F.C., Gonçalves, O., and Wilson, J.M
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Jonathan Wilson, CIMAR-Ecofisiologia, Rua dos Bragas 289, Porto, 4050-123 Portugal
E-Mail: wilson_jm@cimar.org
Abstract: Pepsinogens are the zymogenic precursors of pepsins, a specific group of aspartic proteases.
Typically, they show a high expression in the stomach due to their crucial role in protein digestion. After
secretion into the gastric lumen, the zymogens are activated by the action of the hydrochloric acid which
alters their structural conformation. Extensive research has been carry out on pepsinogens and pepsin
namely with respect to their biochemical properties in mammals. In other vertebrate lineages the
information is scarcer. However, reports on the phylogenetic distribution of pepsinogens indicate their
presence in gnathostomes. Besides mammals, pepsinogen sequences have been identified in fish,
amphibians, and the coelacanth. In basal gnasthostomes like the elasmobranchii however, the
information is based purely on biochemical features. Here we provide the first molecular description of
pepsinogen gene sequences from a Chondrichthyan, the dogfish Scyliorhinus canicula.
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REVISITING LACTATE DEHYDROGENASE (LDH) GENE DISTRIBUTION IN FISHES OF
THE AMAZON.
Castro, N.S.; Nozawa, S.; Val. A.L., and Almeida-Val, V.M.F.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Nayara Souza Castro, INPA/LEEM Av. André Araujo, 2936, Manaus, AM 69060-001 Brazil
E-Mail: nayara.s.castro@gmail.com
Abstract: LDH is responsible by the anaerobic metabolism in all vertebrates maintaining redox balance
and producing ATP when the cell lacks oxygen. Three genes codify for LDH in vertebrate: LDH-A, B,
and C. In fish, LDH-A was first thought to be the ancestral like gene. With the development of
molecular tools, DNA sequencing of the single LDH present in Ascidia and Lamprey showed that LDHC is the ancestral like gene which gave rise to the other genes in this family. We studied LDH DNA
sequences from 23 Amazon fish species from a wide range of phylogenetic groups. LDH-C appeared in
several species earlier described to lack this gene. The alignment of LDH-A and B resulted in a
conservative region (position 330 to 356) and a phylogenetic tree was generated with a homologous
sequence of 560 bp. LDH-B appeared in the base of the parsimony tree. (CNPq, FAPEAM, INCT
ADAPTA).
MODELING MIGRATORY ENERGETICS OF CONNECTICUT RIVER AMERICAN SHAD
(ALOSA SAPIDISSIMA),
Castro-Santos, T., and Letcher, B.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Theodore Castro-Santos, S.O. Conte Anadromous Fish Research Center, P.O. Box 796; One
Migratory Way, Turners Falls, MA 1376 USA
E-Mail: tcastrosantos@usgs.gov
Abstract: Barriers to movement often manifest themselves as delays rather than complete blockage, and
measures of connectivity that emphasize proportion passing fail to account for this fundamental aspect of
fish passage. We present a simulation model that explores the cumulative effects of migratory delay on
migration and spawning success of adult American shad (Alosa sapidissima), an iteroparous anadromous
fish. In our model adult shad ascend the Connecticut River, spawn, and survivors return to the marine
environment. Our approach synthesizes bioenergetics, reproductive biology, and behavior to estimate
the effects of migratory distance and delays incurred at dams on spawning success and survival. The
results suggest that delays at dams can determine both spawning success; delays to downstream
migrating adults in particular seem to create energetic limits to survival. Expedited passage may be as- or
more important than passage route in determining spawning success and survival.
MOLECULAR ADAPTATIONS TO TEMPERATURE CHANGES: THE FISH
ARYLALKYLAMINE N-ACETYLTRANSFERASE
Cazamea-Catalan, D., Magnanou, E., Sauzet, S., Besseau, L., Jørgensen, E., Boeuf, G., and Falcón, J.
Symposium: Keeping pace in a changing environment Presentation:Poster
Contact: J. Falcón, Observatoire Océanologique, Rue du Fontaulé, Banyuls-sur-Mer, 66650 France
E-Mail: falcon@obs-banyuls.fr
Abstract: Melatonin synchronizes vertebrate main physiological functions to changes in the environment
(photoperiod, temperature). The daily variations in melatonin production rely mainly on the rhythmic
activity of Arylalkylamine-N-acetyltransferase (AANAT). This enzyme is crucial in the hormone
synthesis, and is responsive to light. Two main subtypes exist in Teleost (AANAT1 and 2), respectively
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retinal and pineal specific. AANAT2 has no equivalent in other vertebrate species. Previous studies
suggested a direct effect of temperature on the enzyme itself. AANAT2 activity may be optimum for a
temperature in relation to the ecological niche of each species. We tested this hypothesis by performing
native and/or recombinant activity assays on Teleost living in warm, temperate and cold environments.
Phylogenetic reconstructions broaden to sequences available from databases will allow determining if
AANAT2 evolution is driven by temperature or by its species’ phylum.
A CRITICAL ROLE FOR AGOUTI SIGNALLING PROTEIN (ASIP) IN THE FISH PIGMENT
PATTERN DEVELOPMENT
Ceinos, R.M., Torres-Nuñez, E., Guillot, R., Puchol, S., Cerdá-Reverter, J.M. and Rotllant, J
Symposium: Contributed Papers Presentation:oral
Contact: Rosa M. Ceinos, Instituto de Investigaciones Marinas (IIM-CSIC), 6th, Eduardo Cabello St.,
Vigo, Pontevedra 36208 Spain
E-Mail: rosaceinos@iim.csic.es
Abstract: Regardless of remarkable advances in understanding embryogenesis, we still know very little
about why organisms look the way they do. One particularly excellent system for address this question is
the diversity of colour patterns among, and within, species of fishes. Identifying the genes and cell
behaviour underlying adult morphological characteristics will be crucial for a deeper understanding of
normal development and associated disorders. Our previous studies suggested that agouti signalling
protein (ASIP) may play a key role in the pigment pattern development of fish. Here, we report on the
complete genomic structure of the zebrafish ASIP gene. Using whole mount in situ hybridization, we
have traced the expression of ASIP from onset of expression at 24 h post-fertilization through the first
week of development. Furthermore, we have used a transgenic approach to further elucidate the role of
ASIP on zebrafish pigment pattern development. This work was partly funded by a PhD grant (FPI
BES-2009-016797) and a postdoctoral grant (JAEDoc) to ETN and RMC respectively and by the
MICIN AGL2008-00392/ACU, AGL2007-65744-C03-02, Consolider-Ingenio-CSD2007-00002 and
the Xunta de Galicia INCITE-09 402 193 PR .
UNRAVELING THE MOLECULAR MECHANISMS MEDIATING MARINE FISH EGG
HYDRATION: THE ROLE OF AQUAPORINS
Cerdà, J.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Joan Cerda, Laboratory IRTA-Institut de Ciències del Mar (CSIC), Passeig maritim 37-49,
Barcelona, Barcelona 8003 Spain
E-Mail: joan.cerda@irta.cat
Abstract: The pre-ovulatory hydration of the oocyte of marine teleosts, that occurs during meiosis
resumption, is critical for the correct development and survival of the embryo. However, while the major
osmolytes that create the osmotic potential for oocyte hydration have been identified, the cellular
processes involved have remained long ignored. Recent works have uncovered for the first time the role
of a teleost-specific aquaporin, designated aquaporin-1b (Aqp1b), that facilitates water uptake into the
oocyte during meiotic maturation. Strikingly, Aqp1b shows specific regulatory domains at the
cytoplasmic tail that control aquaporin vesicular trafficking and insertion into the oocyte plasma
membrane. These findings are revealing that the mechanism of oocyte hydration in marine teleosts is a
highly regulated process based on the interplay between the generation of osmolytes and Aqp1b. The
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discovery of Aqp1b provides an important insight into the molecular basis of the production of viable
eggs in marine teleosts.
HYPOXIA IN THE DEEP WATERS OF THE GULF OF ST. LAWRENCE: IMPACT ON
COMMERCIAL SPECIES OF MARINE FISHES AND INVERTEBRATES
Chabot, D., Dupont-Prinet, A., Jetté, M., Larouche, F., Le François, N., and Audet, C.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Denis Chabot, Institut Maurice-Lamontagne, Department of Fisheries and Oceans, 850 route
de la Mer, C.P. 1000, Mont-Joli, QC G5H 3Z4 Canada
E-Mail: denis.chabot@dfo-mpo.gc.ca
Abstract: Due to water stratification and circulation patterns, dissolved oxygen (DO) is below 60% air
saturation at depths greater than 175 m in the Gulf of St. Lawrence. DO levels decrease as these waters
flow towards the head of the deep channels and values as low as 20% sat are observed in the St. Lawrence
Estuary. Many deep-water species have to deal with hypoxia on a seasonal or permanent basis. Here we
compare hypoxia tolerance in Atlantic cod, spotted wolffish, Greenland halibut and nordic shrimp using
LC50 and PO2crit methodologies. Furthermore, we measured the reduction in growth of Atlantic cod
and spotted wolffish as a function of decreasing levels of DO. These results are discussed in terms of
distribution and potential for growth in current hypoxic conditions and a possible worsening of these
conditions.
PARACELLULAR PERMEABILITY IN STENOHALINE VERSUS EURYHALINE FISH GILL
MODELS
Chasiotis, H., and Kelly, S.P.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Helen Chasiotis, York University, 4700 Keele Street, Dept of Biology, 021 Farquharson Bldg,
Toronto, ON M3J 1P3 Canada
E-Mail: helench@yorku.ca
Abstract: Comprised of transmembrane and scaffolding cytoplasmic protein networks, tight junctions
(TJs) form a semi-permeable 'seal' that regulates the paracellular movement of solutes across epithelia. In
these studies, the paracellular permeability characteristics of stenohaline goldfish and euryhaline rainbow
trout gill epithelia were compared using primary cultured gill models. Paracellular permeability was
manipulated by treatment with the classic osmoregulatory hormone cortisol which has pronounced
epithelial 'tightening' effects in cultured gill preparations. Endpoints of analysis included measurements
of transepithelial resistance, paracellular permeability ([3H]PEG-4000 flux) and quantification of
homologous goldfish and trout transmembrane (i.e. occludin and claudin isoforms) and scaffolding (i.e.
ZO-1) TJ proteins. Data indicated that cortisol-induced alterations in the permeability characteristics of
goldfish and trout epithelia were qualitatively similar but quantitatively very different. This introduces
the notion that cortisol may play a more prominent role in regulating gill paracellular permeability of
euryhaline versus stenohaline fishes.
MATERNAL TRANSFER OF VITAMIN C IN CHANNEL CATFISH (ICTALURUS PUNCTATUS)
EFFECTS REPRODUCTION AND PROGENY PERFORMANCE
Chatakondi, N. G., M. Li., Peterson, B. C., D. Oberle and Bosworth, B. G.
Symposium: Physiology of fish in aquaculture Presentation:oral
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Contact: Nagaraj G. Chatakondi, USDA-ARS Catfish Genetics Research Unit, Thad Cochran National
Warmwater Aquaculture Center, P. O. Box 38, Stoneville, Mississippi 38776 USA
E-Mail: nagaraj.chatakondi@ars.usda.gov
Abstract: Two routes of maternal transfer of vitamin C in channel catfish female broodfish prior to
spawning were explored as a strategy to incorporate the vitamin to determine its effect on reproduction
and subsequent performance of the progeny. Accumulation of vitamin C was higher (p<0.05) in ovarian
tissue at higher treatment levels and invoked a positive (p=0.05) response in the progression of oocyte
size close to spawning, resulting in significant increases in ovulation and egg quality of channel catfish.
Mass transfer of vitamin C to the ontogeny resulted in reduced (p<0.05) mortalities following
Edwardseilla ictaluri challenge. Progeny from the treatment groups had higher (p<0.05) body weights
than the controls for fish raised in aquaria but not in tanks supplied with flow-through pond water. Low
oxygen tolerance of progeny is being tested. Results suggest maternal transfer of nutrients to the
ontogeny improved performance in catfish.
SENEGALESE SOLE GONADOTROPINS AND THEIR RECEPTORS: APPLICATIONS FOR
THE GAMETOGENIC CONTROL IN AQUACULTURE
Chauvigné, F., Finn, R.N., Gómez, A., and Cerdà, J.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Joan Cerda, Laboratory IRTA-Institut de Ciències del Mar (CSIC), Barcelona, Barcelona 8003
Spain
E-Mail: joan.cerda@irta.cat
Abstract: The Senegalese sole is a flatfish of increasing commercial interest but its reproduction in
captivity, particularly of males, is not yet controlled. To investigate the endocrine basis of sole
reproduction, we have isolated the full-length cDNAs of the pituitary gonadotropin subunits (Fshb, Lhb,
and the common glycoprotein alpha subunit). We further isolated their gonad receptors (Fshr and Lhr),
as they are key regulators of gonad development and maturation. Functional characterization suggests
that sole Fshr responds to piscine Fsh and Lh, whereas Lhr is preferentially activated by its cognate
ligand. As expected, the expression of gonadotropin subunits and their receptors in the pituitary and
testis is transiently elevated in winter when spermatogenesis is stimulated. However, the Lhr transcripts,
which are expressed in Leydig cells as well as in spermatids, remain elevated in spring suggesting an
additional role of this receptor during the transformation of spermatids into spermatozoa. These data
provide the basis for the production of Senegalese sole homologous recombinant gonadotropins, which
will be of assistance to unravel the hormonal control of gametogenesis and to develop methods for the
control of reproduction in captivity.
INVESTIGATION INTO THE ROLE OF AQUAPORIN-3 DURING GASTRULATION IN FISH
EMBRYOS
Chauvigné, F., Tingaud-Sequeira, A., Zapater, C., and Cerdà, J.
Symposium: Zebrafish: a model for physiology Presentation:Poster
Contact: Joan Cerda, Laboratory IRTA-Institut de Ciències del Mar (CSIC), Barcelona, Barcelona 8003
Spain
E-Mail: joan.cerda@irta.cat
Abstract: The role of aquaporins during fish embryo development is largely unknown. Here, we
investigated the expression pattern and cell localization of aquaporin-3 (Aqp3) in embryos of zebrafish
and killifish. In both species, transcripts encoding two Aqp3 paralogs (Aqp3a and/or -3b) are transiently
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accumulated in migrating blastomers during gastrulation. In killifish, immunolocalization experiments
revealed the presence of Aqp3a in the basolateral membrane of the cells of the enveloping layer (EVL) as
well as in the membrane of ingressing blastomers at the marginal region of the blastoderm. Killifish
embryos have the ability to accelerate development in response to environmental desiccation, and under
these conditions aqp3a and protein levels are down-regulated. However, reduction of Aqp3a polypetides
is only seen in the EVL, whereas the migrating blastomers retain the protein in the plasma membrane.
These observations suggest a role of Aqp3 in cell migration as recently proposed in mammals, which is
being investigated by using zebrafish embryo explant cultures and wound-healing assays.
INFLUENCE OF RAINFALL ON THE REPRODUCTIVE SEASONALITY OF THREE FISH
SPECIES FROM THE COASTAL WATERS OF NORTHEASTERN BRAZIL
Chellappa, S. and Chellappa, N.T.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Sathyabama Chellappa, Universidade Federal do Rio Grande do Norte, Departamento de
Oceanografia e Limnologia, Praia de Mãe Lúiza, Natal, RN, Natal, Rio Grande do Norte 59.014-100
Brazil
E-Mail: chellappa.sathyabama63@gmail.com
Abstract: Exposure to environmental disturbance presents a challenge for tropical fish with ecological,
social and economical costs. This work reports on the reproductive ecology of three commercially
important fish species captured from the coastal waters of the Atlantic Ocean of Northeastern Brazil.
The reproductive aspects of the half-beak, Hemiramphus brasiliensis (Hemiramphidae), the flying fish
Hirundichthys affinis (Exocoetidae) and serra Spanish mackerel, Scomberomorus brasiliensis
(Scombridae) were investigated in relation to annual rainfall pattern and variation in fish production.
Mean monthly values of GSI and ovarian maturation indicate that the main spawning period occurs
during the rainy season. The results as reflected by the maturation plasticity of gonads and changes in
timing of reproductive period indicate that rainfall is an important factor which influences gonadal
maturity and the reproductive period. These species respond in an individualistic manner to changes in
rainfall with consequent changes in regional diversity of fish communities.
EFFECTS OF VANILLYLACETONE FROM GINGER ON THE GROWTH AND NON-SPECIFIC
IMMUNE RESPONSES OF PACIFIC WHITE SHRIMP (LITOPENAEUS VANNAMEI)
Chen, I.S., Yu, Y.P., Hu, C.Y., Wu, C.H., and Hsieh, S.L.
Symposium: Fish immunological responses Presentation:Poster
Contact: Shu-Ling Hsieh, Department of Seafood Science, National Kaohsiung Marine University,
Kaohsiung, 811 Taiwan
E-Mail: slhsieh@ntu.edu.tw
Abstract: A feeding trial was conducted to determine effects of Vanillylacetone from ginger on the growth
and immune responses of white shrimp under Vibrio alginolyticus challenge. Purified diets with eight
levels of supplemental vanillylacetone were fed to shrimp of three replicate groups for eight weeks.
Shrimp fed diets supplemented with 1, 2.5, 5 mg vanillylacetone/kg diet had significantly greater weight
gain and feed efficiency than the unsupplemented control diet. Higher cumulative mortality was in
shrimp fed the unsupplemented diet than 1, 2.5, 5 mg vanillylaceton/kg diet groups. Immune responses
results showed that 2.5, 5 mg vanillylacetone/kg diet groups had significantly increased total haemocyte
count and phenoloxidase activity. However, no significant differences in SOD activity and decreased
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respiratory bursts were observed. Since Vanillylacetone enhanced the shrimp growth and non-specific
immune responses, it is recommended to use vanillylacetone as an immunostimulant in shrimp.
INCREASED PETROLEUM TOXICITY FOLLOWING THEIR PHOTOMODIFICATION BY
NATURAL SUNLIGHT: IMPACTS ON THE AMAZONIAN FISH TAMBAQUI, COLOSSOMA
MACROPOMUM.
Christiane, P.F.O., and Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Christiane Patrícia Feitosa De Oliveira, Federal University of Amazonas State (UFAM),
Manaus, Amazonas 69068000 Brazil
E-Mail: chrispfo@gmail.com
Abstract: This study investigated the effect of solar radiation on the toxicity of petroleum
(photomodification) to tambaqui, Colossoma macropomum. Juveniles of tambaqui were subjected to
48h of exposure to soluble fraction of petroleum non-irradiated (SF) and irradiated (SF pm). Increasead
activities of glutathione S-transferase (GST), alanina (ALT) and aspartate (AST) aminotransferases levels
were observed. Frequency of erythrocytic nuclear abnormalities (ENA), score of DNA damage (comet
assay) and the reduction in cellular integrity of the specimens of tambaqui exposed for 48h to SF-pm
compared to SF. The induction of cyp1a and gst was not affected by exposure to SF-pm when compared
to control. These results confirm that solar radiation promotes phomodification of petroleum increasing
its toxicity for tambaqui. (CNPq/FAPEAM/CAPES).
GENES INVOLVED IN THE BIOTRANSFORMATION AS MOLECULAR MARKERS OF
EFFECTS OF PAHS AND PETROLEUM IN AN AMAZONIAN TELEOST FISH, COLOSSOMA
MACROPOMUM.
Christiane, P.F.O., Nozawa, S.R., and Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Christiane Patrícia Feitosa De Oliveira, Federal University of Amazonas State (UFAM),
Manaus, Amazonas 69068000 Brazil
E-Mail: chrispfo@gmail.com
Abstract: This work analyzed the expression of two genes involved in PAHs biotransformation, cyp1a
and gst, as potential molecular markers for naphthalene (NAPH), benzo[a]pyrene (B[a]P) and petroleum
effects on the Amazonian fish tambaqui, Colossoma macropomum. Juveniles of tambaqui were exposed
to 0 (control), 0.1, 0.3 and 0.9mM NAPH and B[a]P and 0 (control), 1 and 3% (v/v) petroleum for 6,
12, 24 and 48h. Gene expression was obtained by RT-PCR. The cyp1a expression was more sensitive to
petroleum, detected since the first 6h of exposure and also showed high induction rates for all exposure
times compared to their respective controls. The gst gene transcription was less affected than the cyp1a
gene in the same conditions. The cyp1a gene expression was considered the best molecular marker due to
its high sensitivity to tested PAHs, and especially to petroleum for tambaqui.
(CNPq/FAPEAM/CAPES).
TIME DOMAINS OF THE HYPOXIC VENTILATORY RESPONSE AND IMPLICATIONS FOR
VENTILATORY CONTROL IN NEOTROPICAL FISH
Ciuhandu, C.S. and Milsom, W.K.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
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Contact: Cosima Ciuhandu, University of BC, Department of Zoology, 6270 University Blvd.,
Vancouver, BC V6T 1Z4 Canada
E-Mail: ciuhandu@zoology.ubc.ca
Abstract: Sustained hypoxia produces a suite of adjustments that help fish match oxygen delivery and
oxygen demand. These include the wide spectrum of ventilatory responses reported for hypoxia tolerant
and intolerant species from different habitats supporting different levels of metabolic demand. In many
species the acute response to hypoxia is sustained for hours to days (i.e. the ventilatory response to
hypoxia is independent of the length of exposure) despite the fact that a suite of secondary changes occur
increasing blood oxygen carrying capacity. In other species there are signs that hypoxic ventilatory
decline occurs over periods of a few hours, likely due in part to a metabolic depression and in part to
increased oxygen carrying capacity, and that ventilatory acclimatization occurs over many days (increased
resting breathing frequency and ventilatory sensitivity to hypoxia), likely due to changes in the
morphology of putative gill oxygen chemoreceptors. (Supported by the NSERC of Canada).
BIOLOGICAL BASIS AND ECOLOGICAL SIGNIFICANCE OF HYPOXIA TOLERANCE IN
NORTHWEST ATLANTIC MARINE FISHES
Claireaux, G., Theron, M., Amérand, A., Loizeau, V., and Laroche, J.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Guy Claireaux, ORPHY (EA-4324), UFR Sciences et Techniques, Université de Bretagne
Occidentale, Université Européenne de Bretagne, 6 avenue Le Gorgeu, Brest, 29285 France
E-Mail: guy.claireaux@univ-brest.fr
Abstract: Now that it is widely accepted that global warming is happening, there is a growing demand for
accurate forecasts of its effects and much concern about its influence upon biological diversity in fish
populations. Intra-specific diversity is a fundamental component of biodiversity as it fuels evolution.
However it has received far less attention than species diversity although it has also been impacted by
recent climate change. Understanding the evolutionary consequences of human-induced environmental
alterations requires that the process of natural selection be better understood. In doing so one is faced
with two major challenges which are, 1) identifying quantitative phenotypic traits of ecological
significance and 2) testing whether they can evolve in case of changing selective pressure. Using
standardized environmental challenge tests we quantified and compared key physiological characters and
derived mechanistic inference regarding interactions and evolutionary trade-offs between physiological
regulatory pathways in Northwest Atlantic fish species.
SEX-SPECIFIC DIFFERENCES IN CARDIORESPIRATORY PHYSIOLOGY, HAEMATOLOGY
AND BEHAVIOUR OF WILD PACIFIC SALMONIDS DURING FRESHWATER MIGRATION
AND SPAWNING
Clark, T.D., Hinch, S.G., and Farrell, A.P.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Timothy Clark, 2357 Main Mall, Vancouver, BC V6T 1Z4 Canada
E-Mail: timothy.clark.mail@gmail.com
Abstract: Typically at 2-4 years of age, Pacific salmonids undergo impressive upriver migrations from the
ocean to freshwater spawning grounds. While sex-specific differences in morphology become apparent
during the migration, differences in physiology have been suspected but have remained largely
unexplored. Plasma cortisol was found to be elevated in female sockeye, pink and coho salmon compared
with males, which may contribute to the higher heart rates and mortality observed in female sockeye
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salmon when confined. Relative ventricular mass (RVM) is ~12% larger in male salmonids but did not
cause elevated dorsal aortic blood pressure in confined sockeye. Haemoglobin concentration increases in
female sockeye within 2 weeks of spawning, which may compensate for smaller RVM and contribute to
similar routine oxygen consumption rates documented for the sexes. Accelerometers revealed higher
activity levels of female sockeye on the spawning ground, although the activity of males increased when
females ripened and were ready to spawn.
ENDOCRINE REGULATION OF CLAUDIN AND OCCLUDIN ORTHOLOG ABUNDANCE IN
TIGHT JUNCTION COMPLEXES OF ZEBRAFISH OVARIAN FOLLICLES
Clelland, E.S., and Kelly, S.P.
Symposium: Zebrafish: a model for physiology Presentation:oral
Contact: Eric Clelland, Department of Biology, York University, 4700 Keele Street, Toronto, ON M3J
1P3 Canada
E-Mail: clelland@yorku.ca
Abstract: The tight Junction (TJ) complex regulates paracellular movement of water and solutes across
epithelial and endothelial tissues and imparts polarity to epithelial cells. The importance of TJs in
pseudo-epithelial tissues such as the envelope of somatic cells (granulosa and theca cells) surrounding an
oocyte in zebrafish ovarian follicles, is unclear. Principal transmembrane components of the TJ complex
are the claudins and occludin. At least 18 claudin and 2 occludin orthologs are expressed in zebrafish
ovaries, several of which are differentially expressed during follicle development. In vitro assay of
cultured follicles revealed that mRNA abundance of select orthologs are sensitive to exogenous steroids
(Estradiol, hCG, MIH) and growth factors (GDF9, BMP15, TGF-beta, Activin A). Taken together,
data suggests that the TJ complex plays a role in the remodelling of ovarian follicles during their
development and this process is under endocrine control. Implications regarding vitellogenesis and
ovulation are discussed.
PHYSIOLOGICAL RESPONSE TO SALINITY CHALLENGE IN MOZAMBIQUE AND NILE
TILAPIA: COMPARATIVE TIME-COURSE STUDY
Cnaani, A., Velan, A., Hulata, G., Ron, M.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Avner Cnaani, Institute of Animal Science, Agricultural Research Organization, Volcani Center,
Bet Dagan, 50250 Israel
E-Mail: avnerc@agri.gov.il
Abstract: The physiological response of Mozambique and Nile tilapia transferred from fresh to brackish
(15 ppt) water was compared during a one-week time course. The endocrine response was measured by
the gene expression pattern of prolactin and growth hormone in the pituitary gland and the prolactin
receptor in the gills. The osmoregulatory activity was measured by the gene expression pattern of the
NKCC and NCC cotransporters and Na/K-ATPase activity in the gills. The branchial response
demonstrated a limited capacity of Nile tilapia to up-regulate osmoregulatory activity in short time,
compared to the Mozambique tilapia. The time-course curves of plasma osmolality levels, pituitary
hormones and osmoregulatory activity of ion transporters in the gills, indicate that 24 hours post transfer
is a critical time point for salt-water adaptation. The differential responses shown in this study may be
associated with the disparate salt-water tolerance of these two tilapiine species.
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EFFECT OF ORGANIC CONTAMINATION ON LEVELS OF GLYCOGEN IN BROWN TROUT,
SALMO TRUTTA (LINNÉ, 1758).
Cobo, F., Sánchez-Hernández, J., Vieira-Lanero, R., Barca, S. and Servia, M.J.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Javier Sánchez Hernández, Facultad de Biología. Campus Sur s/n.Universidad de Santiago de
Compostela., Santiago de Compostela, A Coruña 15782 Spain
E-Mail: javier.sanchez@usc.es
Abstract: In this communication the effects of the organic contamination are discussed in the levels of
muscular glycogen of the brown trout through the concomitant modification of their diet. Three
populations were analyzed, two in rivers with organic stress and one that represents the habitual state of
the rivers of NW Spain. In the rivers with moderate organic contamination the diet is abundant and
hypercaloric. Moreover, the “domestication” of the natural populations, as a result of organic stress,
entail to an allometry in the relation between the length and the weight that can be translated like an
increase of the “obesity” of the individuals that live in these conditions. Despite that, these trouts show
low levels of glycogen stored in the muscle, which compromise the biological efficiency of these
individuals when an abrupt and immediate power cost is required.
LOSS OF SMYHC1 OR SHP90&#945;1 FUNCTION RESULTS IN DIFFERENT EFFECTS ON
MYOFIBRIL ORGANIZATION IN SKELETAL MUSCLES OF ZEBRAFISH EMBRYOS
Codina, M., Li, J., Gutierrez, J., Kao, J.P.Y., and Du, S.J.
Symposium: Muscle development and growth Presentation:Poster
Contact: Marta Codina, Center of Marine Biotechnology, UMBI, Barcelona, 8028 Spain
E-Mail: mcodinapo@gmail.com
Abstract: Myofibrillogenesis requires the correct folding and assembly of sarcomeric proteins. Hsp901 is
a myosin chaperone with a key role in myofibrillogenesis. Knockdown or mutation of hsp901 resulted in
disorganization of thick and thin filaments and M- and Z-line structures. It is not clear whether this
disorganization is due to a direct effect from loss of Hsp901 function or indirectly through the
disorganization of myosin. A loss-of-function analysis of myosin thick filaments via gene-specific
knockdown or using a myosin ATPase inhibitor in zebrafish embryos revealed that knockdown of
myosin heavy chain 1 resulted in sarcomeric defects in thick and thin filaments and defective alignment
of Z-lines. Loss of Hsp901 function completely disrupted all sarcomeric structures including the M- and
Z-lines. Together, these studies indicate that the hsp901 mutant phenotype is not simply due to
disruption of myosin, suggesting that Hsp901 may play a role in the assembly and organization of other
sarcomeric structures.
LOSS OF SMYHC1 OR SHP90&#945;1 FUNCTION RESULTS IN DIFFERENT EFFECTS ON
MYOFIBRIL ORGANIZATION IN SKELETAL MUSCLES OF ZEBRAFISH EMBRYOS
Codina, M., Li, J., Gutierrez, J., Kao, J.P.Y., and Du, S.J.
Symposium: Muscle development and growth Presentation:Poster
Contact: Marta Codina, Dept Physiology, Faculty of Biology, University of Barcelona, Avda Diagonal
645 3rd floor, Barcelona, Barcelona 8028 Spain
E-Mail: martacodina@ub.edu
Abstract: Myofibrillogenesis requires the correct folding and assembly of sarcomeric proteins. Hsp901 is
a myosin chaperone with a key role in myofibrillogenesis. Knockdown or mutation of hsp901 resulted in
disorganization of thick and thin filaments and M- and Z-line structures. It is not clear whether this
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disorganization is due to a direct effect from loss of Hsp901 function or indirectly through the
disorganization of myosin. A loss-of-function analysis of myosin thick filaments via gene-specific
knockdown or using a myosin ATPase inhibitor in zebrafish embryos revealed that knockdown of
myosin heavy chain 1 resulted in sarcomeric defects in thick and thin filaments and defective alignment
of Z-lines. Loss of Hsp901 function completely disrupted all sarcomeric structures including the M- and
Z-lines. Together, these studies indicate that the hsp901 mutant phenotype is not simply due to
disruption of myosin, suggesting that Hsp901 may play a role in the assembly and organization of other
sarcomeric structures.
ORIGINS OF VERTEBRATE HINDLIMB MUSCULATURE AND THE TETRAPOD
TRANSITION
Cole, N.J., Hall, T.E., Berger, S., Neyt. C., Ericsson, R., Joss, J. & Currie, P.D.
Symposium: Muscle development and growth Presentation:oral
Contact: Nicholas Cole, Anatomy and Histology, Anderson Stuart Building (F13), Eastern Avenue., The
University of Sydney, Sydney, NSW 2006 Australia
E-Mail: nicholas.cole@sydney.edu.au
Abstract: During the tetrapod transition on to land the sinusoidal contractions of axial musculature for
locomotion, evident in ancestral fish species, changed to a reliance on powerful and complex limb
muscles which required the evolution of weight-bearing limbs and associated musculature. The relatively
gracile, ventrally located, pelvic girdle and fin endoskeleton of ancestral fish which was not connected to
the vertebral column, was replaced with a robust, dorsally positioned, pelvis and hind limb skeleton that
articulates directly with the axial skeleton through the sacral vertebrae. We examine how the musculature
to drive locomotion in the hind limb has evolved by describing the mechanisms utilised to generate
pelvic fin muscles within extant fish species (lungfish, paddlefish, shark and teleost), positioned at critical
points within the vertebrate phylogeny. We show that a unique morphogenetic process generates pelvic
fin muscle in bony fishes, possessing both primitive and derived characteristics of vertebrate appendicular
muscle formation.
PROTEOME EXPRESSION AS A TOOL TO IDENTIFY STRESS INDICATORS IN FARMED
FISH
Conceição, L.E.C., Cordeiro, O., Alves, R.N., Silva, T.S., Richard, N., de Vareilles, M., Rodrigues, P.M.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Luis Conceição, CCMAR, Universidade do Algarve, Campus de Gambelas, Faro, - 8005-139
Portugal
E-Mail: lconcei@ualg.pt
Abstract: Molecular indicators of stress may be instrumental to improve welfare conditions of farmed
fish. This project aimed to identify candidate molecular indicators using gilthead seabream (Sparus
aurata) and Senegalese sole (Solea senegalensis) juveniles. Two potentially chronic stress conditions were
tested: repeated handling (seabream and sole) and high stocking density (seabream). Cortisol was
measured as primary stress indicator, and was higher in stressed groups compared to control. Liver
proteome of stressed fish was compared to that of control fish using 2D-PAGE. A total of 560 and 744
protein spots were detected for seabream and sole, respectively, of which about half were differentially
expressed. Selected spots were identified by LC/MS-MS. Proteins involved in cytoskeleton, stress
response/chaperoning, energy metabolism, amino acid metabolism, lipid metabolism and iron
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homeostasis were differentially expressed in fish of both species under chronic stress. Some of these
proteins may be considered for chronic stress and/or fish welfare biomarkers.
EFFECT OF DIFFERENT GLYCEMIC CONDITIONS ON GENE EXPRESSION OF FOOD
INTAKE-RELATED NEUROPEPTIDES IN RAINBOW TROUT BRAIN GLUCOSENSING
AREAS. INTERACTION WITH STRESS
Conde Sieira M., Agulleiro M., Cerdá-Reverter J.M., Míguez J.M., Soengas J.L.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Marta Conde Sieira, Laboratorio de Fisioloxía Animal. Depto. Bioloxía Funcional e Ciencias da
Saúde. Facultade de Bioloxía. Universidade de Vigo, VIGO, PONTEVEDRA 36310 Spain
E-Mail: mconde@uvigo.es
Abstract: In mammals, neurons synthesizing orexigenic factors like NPY or AgRP are glucose-inactivated
(GI) neurons whereas neurons synthesizing anorexigenic factors like POMC or CART are glucoseexcited (GE) neurons. There is no information in fish regarding changes in food intake control-related
peptides in central glucosensing areas. Therefore rainbow trout were intraperitoneally injected with
saline (normoglycemia), D-glucose (hyperglycemia) or bovine insulin (hypoglycemia). After 6 h, fish
were sacrificed to analyze plasma glucose and cortisol levels and gene expression of NPY, POMC, CART
and CRF in hypothalamus and hindbrain. The same treatments were carried out in three additional
groups subjected to chronic stress by high stocking density. Changes in plasma glucose levels are
associated with the variation in gene expression levels within the main glucosensing areas of the rainbow
trout. We discussed results according to the food intake regulation and the interaction with stress.
ASSESSING THE INFLUENCE OF HABITAT CONNECTIVITY ON SUCCESS OF LIFE
HISTORY STRATEGIES FOR PRODUCTION OF STEELHEAD SMOLTS
Connolly, P.J., Martens, K.D., Newsom, M.A., and Weigel, D.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Patrick J. Connolly, US Geological Survey-WFRC, Columbia River Research Laboratory,
5501A Cook-Underwood Road, Cook, WA 98605 USA
E-Mail: pconnolly@usgs.gov
Abstract: We tracked individual juvenile rainbow trout from sites that differed in their expression of
anadromy in a tributary watershed of the Columbia River basin in northcentral Washington, USA.
Movements of fish were monitored with the use of PIT tagging and a network of downstream traps and
PIT tag detectors. Expression of several life history strategies were evident, including one where fish
stayed in their natal area 1-4 years or more before smolting, and another where fish moved downstream
at age 1 to the mainstem Methow River for an additional year or two of rearing before smolting. Success
of cohort-specific strategies that contribute to smolt production was linked to variation in environmental
conditions. Rearing environment had a substantial influence on growth, survival, and contribution to
overall smolt production. This information is being used to guide restoration efforts focused on
enhancing longitudinal and lateral connectivity.
THE ROLE OF INTERNAL RESPIRATORY STATE IN DETERMINING HYPOXIA
AVOIDANCE THRESHOLDS IN FISH
Cook, D.G., Wells, R.M.G., and Herbert, N.A.
Symposium: Climate change: bad news for fish? Presentation:oral
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Contact: Denham Cook, Leigh Marine Laboratory, Department of Marine Sciencs, University of
Auckland, Leigh, Northland 941 New Zealand
E-Mail: d.cook@auckland.ac.nz
Abstract: Fish have a demonstrated ability to avoid hypoxic waters. However, the mechanism by which
fish detect hypoxic waters is not very well understood. Both internal and external oxygen chemoreceptors have been suggested to be involved with the avoidance behaviour of fish, with responses from
the external sensors currently being favoured as the mediator of rapid avoidance responses. Using an
experimental shuttle box, where individual fish were able to behaviourally select water of different
oxygen saturations we manipulated the internal respiratory status of snapper (Pagrus auratus) by
inducing an experimental anemia using phenylhydrazibe injected intraperitoneally. This manipulation
served to investigate whether internal oxy-haemoglobin availability influenced the threshold at which
fish avoided hypoxic water and therefore the role of internal oxygen sensing. We show that behavioural
avoidance thresholds are potentially adjusted by states of oxyhaemoglobin availability and discuss the
implications of our observations.
AN ASSESMENT OF INTRA-INDIVIDUAL VARIATION IN STRESS RESPONSIVENESS IN
BLUEGILL OVER TIME AND AMONG DIFFERENT STRESSORS
Cook, K.V., Cooke, S.J., Suski, C.D., O’Connor, C.M., Gilmour, K.M
Symposium: Stress axis regulation Presentation:Poster
Contact: Katrina V. Cook, 239 Cambridge St. N., Ottawa, ON K1R 7B1 Canada
E-Mail: katrina.vcook@gmail.com
Abstract: An individual’s stress response is often used to draw conclusions regarding life history tradeoffs. However, when conducting field physiology, it is impossible to control for individual disparities due
to circumstances prior to sampling such as environmental perturbations and social interactions.
Moreover, there is a paucity of research assessing the consistency of this response within an individual.
For example, it is unknown how an individual’s stress response varies over time or among different
stressors. Using bluegill (Lepomis macrochirus) as a model species, individuals were blood sampled for
stress hormone levels following exposure to an initial stressor of air exposure and varying secondary
stressors that included a repeat initial stressor as a control, and salinity and cold shock treatments.
Results from this study will provide information essential to current and future stress physiology research
as without understanding individual physiological variation, it’s impossible to draw reliable conclusions
regarding trade-offs mediated by stress responsiveness.
STRESS RESPONISVNESS IN ADULT PINK SALMON: LINKS WITH FITNESS, AGRESSION
AND LONGEVITY ON SPAWNING GROUNDS
Cook, K.V., McConnachie, S.H., Cooke, S. J., Gilmour, K. M.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Katrina V.Cook, Fish Ecology and Conservation Physiology Lab, Department of Biology,
Carleton University, 1125 Colonel By Drive, Ottawa, ON K1S 5B6 Canada
E-Mail: kcook@connect.carleton.ca
Abstract: Although extensive research has been conducted in recent years relating glucocorticoid
circulation and life history trade-offs, there is a paucity of evidence linking stress responsiveness with
direct measurements of fitness, especially in fish. Being semelparous, Pacific salmon serve as an excellent
model for examining this relationship as failure to reproduce results in zero fitness. Using pink salmon
(Onchorynchus gorbuscha), we quantified individual variability in stress responsiveness, behaviour and
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longevity on the spawning grounds and obtained a direct quantification of fitness. Individuals were
intercepted previous to entering a controlled spawning channel and sampled for both baseline and
response levels of cortisol with the application of a standardized stressor. Individuals were monitored
daily in the channel and upon senescence, were dissected to determine fitness metrics (e.g., gonadal
somatic index, percentage of eggs retained). Findings are discussed in the context of the relationship
between stress responsiveness and fitness in fish and other taxa.
CUTANEOUS AMMONIA TRANSPORT IN AMPHIBIOUS MANGROVE KILLIFISH,
KRYPTOLEBIAS MARMORATUS
Cooper, C. A. and Wright P. A.
Symposium: Fish living on the edge Presentation:oral
Contact: Christopher Cooper, Integrative Biology, University of Guelph, New Science Complex,
Guelph, ON N1G 2W1 Canada
E-Mail: ccooper@uoguelph.ca
Abstract: New models for branchial ammonia transport have been proposed recently after the discovery
of a family of membrane proteins, the Rhesus (Rh) glycoproteins, which are expressed in fish tissues.
Little is known about cutaneous ammonia transport in fish, however, evidence indicates that the skin is
an important site for both CO2 and ammonia excretion in the amphibious mangrove killifish
(Kryptolebias marmoratus). Furthermore, Rh mRNA expression increases in response to high external
ammonia as well as air exposure. We used the classic Ussing chamber set up to determine the
mechanisms of ammonia transport across the cutaneous surface of K. marmoratus and found that the
skin excretes relatively high rates of ammonia. A model of ammonia transport will be discussed.
THE POTENTIAL FOR BOHR AND ROOT EFFECTS TO AID O2 DELIVERY TO FUEL GUT
OSMOREGULATION
Cooper, C. A., Regan, M. D., Brauner, C. J. and Wilson. R. W.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Chris Cooper, Integrative Biology, University of Guelph, New Science Complex, Guelph, ON
N1G 2W1 Canada
E-Mail: ccooper@uoguelph.ca
Abstract: Marine teleost fish secrete bicarbonate (HCO3–) into the intestine to aid in water absorption.
To regulate their pH, enterocytes simultaneously transport equimolar H+ into the blood. At salinities
greater than seawater intestinal HCO3- production increases exponentially, exaggerating the blood H+
load. The resulting local blood acidosis has the potential to influence gut tissue oxygen delivery through
exploitation of Bohr and Root effects. Red blood cells were isolated from European flounder (Platichthys
flesus) after acclimation to different salinities. Analysis of their haemoglobins revealed a significant Root
effect in the presence of GTP, with >50% of the blood O2 content being released between pH 7.0 and
5.5. High rates of intestinal HCO3- secretion are predicted to cause a localised acidosis of 0.3-0.4 pH
units - sufficient to elicit a significant Bohr effect, but not a Root effect. A Bohr-related enhancement of
O2 delivery from haemoglobin would facilitate the raised intestinal metabolism associated with greater
osmoregulatory costs at higher salinities.
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TRACE ELEMENTAL INCORPORATION IN OTOLITHS OF THE EUROPEAN EEL
(ANGUILLA ANGUILLA): THE POTENTIAL USE OF A CHRONOLOGICAL INDICATOR OF
ENVIRONMENTAL AQUATIC EXPOSURE TO METAL CONTAMINATION
Correia AT, Capela RC, Silva HC, Silva DM, Hamer PA, Nunes B
Symposium: Fish in a toxic world Presentation:Poster
Contact: Alberto Teodorico Correia, Centro Intedisciplinar de Investigação Marinha e Ambiental, Porto,
4050-123 Portugal
E-Mail: atcorreia@ciimar.up.pt
Abstract: Aquatic organisms, namely fishes, accumulate trace metals from the environment in both hard
and soft tissues. The existent studies about the potential use of the chronological proprieties of the
otoliths as an indicator for the aquatic contamination are scarce and inconclusive. In this study we used
160 juveniles of the European eel (Anguilla Anguilla) collected in a reference unpolluted site to test the
incorporation of four important metals (zinc, cadmium, copper and lead) through the water into the
peripheral otolith zone corresponding to a chronic exposure time of 28 days. Prior to the experiments the
yellow eels had a quarantine period of 2 weeks. Four individual experiments (one for each metallic
contaminant: Zn, Cd, Cu and Pb) took place in a photoperiod and temperature controlled room using
12 aquaria of 50 litters of artificial brackish water (15 psu). We tested three different ecotoxicological
relevant concentrations and an additional control group (no contamination). The animals were feed daily
(basal rate of 0.8% body weight) with a commercial food free of contaminants. We used a static system
with a water renovation rate of 80% every two days. We used also an independent experiment to
estimate the otolith growth rate during the exposure period using a die marker (tetracycline). This
information has used to define the beam electron diameter (30 µm) of the ICPMS-LA. The data have
been analysed after appropriate statistical treatment and the results are discussed in light to the current
scientific knowledge. This work was supported by the Portuguese Foundation for Science and
Technology (PTDC/AMB/70431/2006).
ASSESSING THE POPULATION STRUCTURE OF THE COMMON TWO-BANDED SEA
BREAM (DIPLODUS VULGARIS) AT THE SW PORTUGUESE COAST USING OTOLITH
ELEMENTAL FINGERPRINTING
Correia AT, Pipa P, Gonçalves JMS, Erzini K, Hamer P
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Alberto Correia, Universidade Fernando Pessoa, Porto, 4000 Portugal
E-Mail: acorreia@ufp.edu.pt
Abstract: The common two-banded sea bream (Diplodus vulgaris) is an important fish of the marine
ecosystems of the NW Atlantic and Mediterranean. In south of Portugal is a major fishery resource being
captured mainly by the artisanal fleets. Although there is some knowledge about the age, growth and
reproductive biology of the species, the information about its population structure is scarce. In this study
the otolith elemental fingerprint of a sample of 90 fishes of age group 2+ captured in Sesimbra, Sagres
and Faro have been analyzed by inductively coupled plasma mass spectrometry (ICPMS). Two different
methodologies have been applied: the study of the entire lifetime of the fish (whole dissolved otoliths,
ICPMS-SB) and the larval stage (otoliths core, ICPMS-LA). Our goal was to detect a natural chemical
marker, which could permit to distinguish between different stocks, nursery grounds and also tracks the
migration of individuals. ICPMS-SB analysis detected informative concentrations of Ca, Li, Mn, Ni, Sr
and Ba in whole dissolved otoliths. ICPMS-LA, sectioned and polished of otolith core, provide
information based in concentrations of Ca, Mg, Mn, Sr and Ba. Results of both techniques were
analysed by univariate and multivariate statistical analyses. The data showed significant elemental
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differences among sites to whole otolith and core otolith analyses. Classification accuracy rate are
determined by linear discriminant function analyses (LDFA). The data show a high classification rates to
all sites (Ria Formosa 93%, Sagres 90% and 80% to Sesimbra) for ICPMS-SB. However LDFA for
ICPMS-LA only accurately classified fishes caught in Sagres (87%). The data suggests that probably
exists a major nursery area, which contributes mainly for the SW stock; and that the fishes are relatively
sedentary during the juvenile phase, showing high fidelity to the growing zones.
ALUMINUM AND MANGANESE AS ENDOCRINE DISRUPTORS IN TELEOST FISH
ASTYANAX BIMACULATUS
Correia, T.G., Oliveira Vieria, V.A.R., Moreira, R.G.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Tiago Gabriel Correia, Instituto de Biociências, Universidade de São Paulo, R. do Matão,
Trav.14, n. 321, SAO PAULO, SAO PAULO 05508-900 Brazil
E-Mail: correia.tg@gmail.com
Abstract: Some metals are considered endocrine disruptors in fish. The effects of aluminum (Al) and
manganese (Mn) were analyzed in the freshwater teleost Astyanax bimaculatus mature females
considering the plasma levels of Estradiol (E2) and 17 hydroxiprogesterone (17 OHP). Mature females
(n= 120) were randomly distributed in 5 groups, with two replicates: Control at neutral pH, Control at
acidic pH, Al, Mn and synergic (Al + Mn) for 96 hours. The metal concentration tested was 0.5 mg/L.
Blood samples were collected and plasma levels of E2 and 17 OHP were quantified by ELISA. The
preliminary results showed that Al did not alter E2 levels, however females exposed to Mn, and Mn +Al
had a decrease in plasma E2.17 OHP plasma levels decreased at all metallic conditions and, for both
hormones, the synergic group represented the most adverse condition, showing that these metals can be
considered endocrine disruptors compounds.
TEMPERATURE EFFECTS ON CONTROL OF THE TROUT CORONARY
MICROCIRCULATION
Costa, I.A.S.F., Hein, T.W., Secombes, C.J., and Gamperl, A.K.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Isabel Costa, Ocean Sciences Centre, Memorial University of Newfoundland, St. John's, NL
A1C 5S7 Canada
E-Mail: icosta@mun.ca
Abstract: The degree to which the control of microvessel tone/resistance is temperature-dependent in
fishes is poorly understood. Thus, we measured the dose-dependent responses of isolated coronary
microvessels (< 150m diameter) from 10, 5 and 1C acclimated steelhead trout (Oncorhynchus mykiss) to
several vasoactive compounds. While vessel responsiveness to adenosine, sodium nitroprusside,
epinephrine and serotonin (dilation) was reduced at 1C, cold exposure changed the response of vessels to
low acetylcholine concentrations (from slight dilation to constriction) and increased the sensitivity of
vessels to endothelin-1 (constriction). Interleukin (IL)-1ß is associated with hypotension and
cardiovascular collapse in mammals during heatstroke, and the mRNA expression of this
proinflammatory cytokine increases dramatically in the blood of Atlantic cod at high temperatures. We
are currently investigating the effects of recombinant IL-1ß on the tone/resistance of trout’s coronary
microvessels at 10 and 20C. Preliminary results show pronounced, and near maximal, vessel dilation at
concentrations as low as 2.5 x 10-8 M.
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DOMINANCE OF THE ALTERNATIVE MORPHOTYPE IN HALOBATRACHUS DIDACTYLUS
(BLOCH & SCHNEIDER, 1801) MALES OF THE MIRA ESTUARY POPULATION: POSSIBLE
CAUSES AND CONSEQUENCES.
Costa, J.L.; Pereira, T.J. and Costa, M.J.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:Poster
Contact: Tadeu Pereira, Center of Oceanography of the Faculty of Sciences of the University of Lisbon.
Campo Grande, Lisbon, 1749-016 Portugal
E-Mail: tjpereira@fc.ul.pt
Abstract: The Lusitanian toadfish, Halobatrachus didactylus (Bloch & Schneider, 1801), is a
Batrachoidid fish that presents two male morphotypes: type I, the normal morphotype, which attract
females to the nest and protect the offspring, and type II, the alternative morphotype, which is supposed
to exhibit an opportunistic reproductive behaviour. In its northern distribution area the species is almost
restricted to brackish water systems due to thermal constraints to the early stages development.
Conversely to the sea and larger brackish water systems, where type II males represent less than 15% of
the adults, in the small Mira estuary the alternative morphotype is dominant (69.8%; N=53). This
feature is mainly related with the species high density in the system since the proportion of type II males
seems to be favoured in areas where the population increases. Other possible causes and consequences of
the dominance of opportunistic males in the population are also discussed.
EFFECTS OF DIETARY ARGININE ON THE STRESS RESPONSE AND SOME
HAEMATOLOGICAL AND IMMUNE PARAMETERS OF TURBOT
Costas, B., Rêgo, P.C., Conceição, L., Dias, J., and Afonso, A.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Benjamin Costas, Centro Interdisciplinar de Investigação Marinha e Ambiental, Laboratório de
Imunobiologia, Rua dos Bragas, 289, Porto, Porto 4050-123 Portugal
E-Mail: bcostas@ualg.pt
Abstract: This study investigated the effects of dietary arginine levels on plasma cortisol and
haematological and non-specific immune parameters after a chronic stress challenge. Six groups of 12
turbot (Psetta maxima) (57.3 ± 9.6 g) were either air exposed during 3 minutes every other day during
60 days or maintained undisturbed. Both stress and control groups were fed with graded levels of
arginine (3, 3.7 and 7 g / 100 g feed). After 15 days, plasma cortisol levels were lower in air exposed fish
fed both diets supplemented with arginine than in stressed fish fed the control diet. After 60 days,
respiratory burst activity of head-kidney leucocytes was lower in air exposed fish fed the control diet than
all other groups. Leucogram was also altered by diet and stress. Overall, results suggest that turbot fed
diets supplemented with arginine show a better ability to cope with a chronic stress situation.
KING OF THE LAKE? THE FOOD WEB POSITION OF BURBOT IN BOREAL LAKES
Cott, P.A., Johnston, T.A., Gunn, J.M.
Symposium: Biology of the Burbot Presentation:oral
Contact: Pete Cott, Department of Fisheries and Oceans, #301, 5204 - 50th Avenue, Yellowknife, NWT
X1A 1E2 Canada
E-Mail: Pete.Cott@dfo-mpo.gc.ca
Abstract: The food web position of Burbot (Lota lota maculosa) relative to sympatric fishes was assessed
in four northern (approximately 63 degrees N, 114 degrees W) and four southern (approximately 47
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degrees N, 82 degrees W) boreal shield lakes of similar size (250-550 ha) using a stable isotope approach.
Southern lakes generally had higher diversities and abundances of littoral zone forage fishes. However,
Burbot did not appear to utilize littoral food sources more in southern than in northern lakes. In all
lakes, Burbot had C and N isotope signatures more closely aligned with the offshore piscivore Lake
Trout (Salvelinus namaycush) than with the nearshore piscivore Northern Pike (Esox lucius). These
results confirm that Burbot occupy a position near the top of the food chain in boreal lakes and may play
an important role in structuring the limnetic fish community.
A YEAR IN THE LIFE OF LOTA LOTA: REPRODUCTIVE ECOLOGY OF BURBOT IN A
BOREAL LAKE.
Cott, P.A., Johnston, T.A., Gunn, J.M.
Symposium: Biology of the Burbot Presentation:oral
Contact: Pete Cott, Department of Fisheries and Oceans, #301, 5204 - 50th Avenue, Yellowknife, NWT
X1A 1E2 Canada
E-Mail: Pete.Cott@dfo-mpo.gc.ca
Abstract: We investigated the annual reproductive cycle of a Burbot (Lota lota maculosa) population in
Windy Lake (46 degrees 36’ N, 81degrees 27’ W) a medium-sized (1100 ha) boreal shield lake in
northeastern Ontario, Canada. Burbot were sampled monthly over a full year, and every two weeks in
January and February. Males began to enter spawning condition by mid January, preceding females by
about 2 weeks. Spent females first appeared in the catch in early February and the last unovulated
females were captured in the third week of February. Ages of spawning fish ranged from 5 to 13 years
(mean = 9 years). Gonads grew most rapidly in the fall and peaked in size by January. Males produced
gonads as large as those of the females, a trait not seen in other boreal fish species. This study represents
the only documented account of the annual reproductive cycle for a Burbot population.
SEX AND MALE MORPHOTYPE IDENTIFICATION THROUGH ULTRASONOGRAPHY IN
HALOBATRACHUS DIDACTYLUS (BLOCH & SCHNEIDER, 1801).
Cotter, J.; Pereira, T.J.; Costa, M.J. and Costa, J.L.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:Poster
Contact: Tadeu J. Pereira, Center of Oceanography of the Faculty of Sciences of the University of
Lisbon, Campo Grande, Lisbon, 1749-016 Portugal
E-Mail: tjpereira@fc.ul.pt
Abstract: The Lusitanian toadfish is a marine teleost ranging from centre of Portugal to Gulf of Guinea.
Despite males of this species attain larger body size, no major external characteristics distinguishes them
from females. Additionally, males may present two morphotypes discernible only during reproductive
season. Sexual and male morphotype identification is usually achieved through dissection and direct
observation of the gonads. Palpation is also used to identify sex when live specimens are required, being
often inexact. In the present study, ultrasonography was used in sexually mature dead specimens of
Lusitanian toadfish to discern sex and male morphotypes and determine its rate of success. Sex and male
morphotypes were identified with 100% accuracy. The technique was also tested in sexually mature live
specimens and equal results were obtained. The application of this methodology will allow improving
the design in laboratorial and ecological studies as well as reducing mortality in the analyzed populations.
GENE EXPRESSION IN THE BRAIN OF ANOXIA-TOLERANT VERTEBRATES
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Couturier C.S., Ellefsen S., Sandvik G.K., Stensløkken K-O., Stecyk J.A.W., Fagernes C.E., Milton S.L.,
Prentice H.M., and Nilsson G.E.
Symposium: Fish living on the edge Presentation:oral
Contact: Christine Couturier, University of Oslo - IMBV, P.O. Box 1041 Blindern, Oslo, 356 Norway
E-Mail: christine.couturier@imbv.uio.no
Abstract: Crucian carp (Carassius carassius) and fresh water turtles (Trachemys scripta) have evolved an
anoxia tolerance in response to overwintering in ice-covered lakes. They display two different strategies
to face the absence of oxygen but both are able to maintain brain ATP levels. To reduce the energy
consumed, the brain energy demand (mostly electric activity) is decreased in anoxia. This
neuroprotective response involves regulation of GABAergic (inhibitory neurotransmission) and
glutamatergic (excitatory neurotransmission) activity to reduce neuronal excitability. In order to compare
the involvement of gene expression on the regulation of both pathways on these two species, we used
real-time PCR to assess the effect of anoxia and temperature on the expression of 40 genes involved in
the GABA- and glutamate-induced responses. We used an external standard for normalization.
BEHAVIORAL RESPONSES TO HIGH TEMPERATURE AND LOW OXYGEN
Crawshaw, L.I.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Larry I. Crawshaw, Dept. of Biology, P.O. Box 751, Portland State University, Portland, OR
97207 USA
E-Mail: crawshl@pdx.edu
Abstract: Fish can detect and respond to extreme environmental temperatures and low oxygen levels.
The systems underlying these homeostatic behavioral responses are ctitical to the continued survival of
almost all species of fish. The physiological basis for these responses as well as details of the nature of
each behavioral resposne will be discussed. Interactions betwen the systems that respond to temperature
and to low oxygen will also be covered. The reactions of fish to temperature and to low oxygen will then
be related to environmental conditions involving specific species that inhabit particular geographic areas.
Fish species and areas which are particularly impacted by global climate change will be emphasized.
GENETIC BASIS OF OVERWINTER ENERGY MOBILISATION IN BROOK CHARR
(SALVELINUS FONTINALIS)
Crespel, A., Garant D., Bernatchez L., and Audet C.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Amélie Crespel, Université du Québec à Rimouski, 310 Allée des Ursulines, Rimouski, Québec
G5L3A1 Canada
E-Mail: amelie.crespel@uqar.qc.ca
Abstract: Winter is a critical period for fish survival, as low temperatures are combined with a limited
access to food. To sustain those constraints, fish need to compensate by mobilising energy reserves. We
compared energy reserves present in the fall and their use throughout winter among three strains of
brook charr (Salvelinus fontinalis) and their reciprocal hybrids. The objectives were 1) to compare body
energy reserves mobilisation among strains during winter; 2) to investigate heterosis expression for those
traits; and 3) to estimate heritability of these metabolic traits in the three strains. Ours results indicate
different effects of the strain on the energy mobilisation, with the domestic strain being less responsive,
and with a limited occurrence of heterosis. However, hybrids issued from domestic strain seemed more
resistant than others. Those results suggest important underlying genetic control for winter resistance.
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CYTOKINE INVOLVEMENT DURING THE OVULATORY PROCESS IN FISH
Crespo, D., and Planas, J.V.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Diego Crespo, Department of Physiology, School of Biology, University of Barcelona. Avenida
Diagonal 645, Barcelona, Barcelona 8028 Spain
E-Mail: dcrespo@ub.edu
Abstract: Ovulation is a multistep process characterized by a cascade of events initiated by luteinizing
hormone (LH) that results in oocyte release. In mammals, ovulation has been compared to an
inflammatory-like reaction due to the known involvement of several inflammation-related genes. In fish,
immune factors such as cytokines could also have a role in ovulation. In the present study, we examined
the in vitro effects of the pro-inflammatory cytokine tumor necrosis factor-alpha (TNF-alpha) in the
brown trout (Salmo trutta) ovary. TNF-alpha stimulated the expression of several genes known to be
involved in natural ovulation, including genes with proteolytic function. Also, TNF-alpha, similarly to
LH, significantly increased follicle contraction, steroid output and prostaglandin production.
Interestingly, the effects of LH were blocked by an inhibitor of TNF-alpha secretion. In view of these
results, we propose that TNF-alpha could be a potential mediator of the effects of LH in the ovulatory
process.
HOW NATURAL POPULATIONS OF AN AFRICAN CICHLID RESPOND TO HYPOXIA
Crocker, C.D. , Martínez, M.L. And Chapman, L.J.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Cindy Crocker, 935 Ramsey Lake Road, Laurentian University, Department of Biology,
Sudbury, ON P3E 2C6 Canada
E-Mail: cd_flowers@laurentian.ca
Abstract: Previous work has focused on the interdemic variation at the ecological, behavioural, and
morphological level of the African cichlid, Pseudocrenilabrus multicolor victoriae, inhabiting different
dissolved oxygen levels (D.O.: 2.23 - 7.53 mg O2 L-1). Little work has been done to determine the
effects of D.O. on their metabolic capacity. Enzymes from the carbohydrate metabolism (PK, LDH, CS,
CCO, MDH and FBPase), were analyzed in four different tissues, in fish from four populations within
two different regions. Despite the regional differences between enzyme activities in most of the tissues,
little variation was observed between the two sites within a region. From this study, it is clear that D.O.
has a significant effect on enzyme activity. However, regional differences observed here and in previous
work, strongly suggest that the genetic composition may also be playing an important role in
determining the metabolic capacities of P. multicolor to a variable dissolved oxygen regime.
CALCIUM STORED IN THE SARCOPLASMIC RETICULUM ACTS AS A SAFETY
MECHANISM IN FISH HEART.
Cros, C., Salle, L., Warren, D.E., Shiels, H.A., and Brette, F.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Caroline Cros, University of Manchester, Manchester, M13 9NT UK
E-Mail: caroline.cros@manchester.ac.uk
Abstract: Cardiac contraction is mediated by a transient increase in calcium (CaTr) inside the cytoplasm.
At the cellular level, CaTr is due to calcium coming from the extracellular milieu and calcium stored in
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the sarcoplasmic reticulum. In fish cardiac cells, the relative contribution of Ca coming from the
extracellular space versus sarcoplasmic reticulum is not clear. This study addresses this point. Trout
ventricular myocytes were enzymatically isolated and calcium current (ICa) was recorded using the patch
clamp technique. Inactivation of ICa was used as an index of CaTr. Under control condition,
inactivation of ICa using a slow calcium buffer (EGTA, allowing CaTr) was similar to inactivation in the
presence of fast calcium buffer (BAPTA, preventing CaTr, n=37-20). In contrast, during beta-adrenergic
stimulation, inactivation of ICa (EGTA) was significantly faster than in presence of BAPTA (n=18-10).
We concluded that SR calcium release in cardiac fish cell is only used under stress condition.
CHANGES IN ADIPOCYTE METABOLISM OF GILTHEAD SEA BREAM (SPARUS AURATA L.)
INDUCED BY DIETARY FISH OIL REPLACEMENT
Cruz-Garcia, L., Sánchez-Gurmaches, J., Bouraoui, L., Saera-Vila, A., Pérez-Sánchez, J., Gutiérrez, J.,
and Navarro, I.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Isabel Navarro, Universidad de Barcelona, Barcelona, Barcelona 8028 Spain
E-Mail: mnavarro@ub.edu
Abstract: The present study analysed the effects of fish oil (FO) substitution by 66% vegetable oils in a
diet with already 75% vegetable protein (66VO) in adipocyte metabolism of gilthead sea bream. The
experiment was performed during 14 months, and in the last three months, a FO diet was administrated
to one of the two fed 66VO groups (66VO/FO) to analyse whether the studied parameters could be
recovered to the levels of the control (FO). The results showed that the VO seems to exert an
upregulation of lipolytic activity and an increase of adipocyte cell size. The enlargement of cells observed
in 66VO groups could be involved in the lower response to the lipolitic action of fatty acids and lower
insulin sensitivity measured as increase in glucose uptake. The 66VO/FO seemed to show a moderate
recovery towards the FO conditions.
REPRODUCTIVE BIOLOGY OF CYNODON GIBBUS (TELEOSTEI, CYNODONTIDAE) IN
THE UPPER TOCANTINS RIVER BASIN, GOIÁS STATE, BRAZIL
Cunha, P. V., Figueiredo, R. L., and Ferreira, M. F. N.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Priscila Vieira Da Cunha, University of Brasília, Institute of Biology , Laboratory of
Ichthyology, Brasília, Distrito Federal 70790-160 Brazil
E-Mail: pris_vieira@yahoo.com.br
Abstract: Cynodontidae are a neotropical freshwater family of fishes known for their oblique mouth and
their elongated and well developed canines. It was studied the reproductive biology of Cynodon gibbus
in the Upper Tocantins River Basin, Goiás State, Brazil. The samplings have been made bimonthly
between December/95 and October/96 in Tocantins River and its tributaries. Overall 162 specimens
were collected: 98 females, 53 males and 11 with nonidentified sex. Only 1,23% (2 specimens) were
catched in a tributary river (Bagagem River). The sex ratio differed from 1:1 only in December/95 (X²
with 95% of confidence interval). The gonadosomatic index (GSI) had peaks in August and October for
females and in October for males. This data were accompanied by a higher ocurrence of ripe or mature
individuals, indicating reproductive activity during the rainy season.
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TRIMETHYLAMINE OXIDE AND THE HEAT SHOCK RESPONSE IN THE SPINY DOGFISH
SHARK, SQUALUS ACANTHIAS
Currie, S., and Robertson, C.E.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Suzie Currie, Mount Allison University, 63B York Street, Sackville, NB E4L 1G7 Canada
E-Mail: scurrie@mta.ca
Abstract: Like most marine elasmobranch fishes, spiny dogfish shark, Squalus acanthias, use the organic
osmolytes urea and trimethylamine oxide (TMAO) to osmoconform to their environment. On its own,
urea will damage proteins but the presence of TMAO stabilizes proteins and protects against
denaturation. Using dogfish red blood cells as our model, we hypothesized that cells experiencing an
acute heat or osmotic stress, would be protected from protein damage by TMAO, and would therefore
not induce the highly conserved heat shock proteins (HSPs). We found that TMAO inhibits the
induction of HSP70 following an acute heat shock, but enhances induction after a hypo-osmotic shock.
However, neither heat nor osmotic stress affected cell membrane viability or induced apoptosis. Our
data indicate that there may be trade-offs between osmoconformation and the stress response in these
animals in that endogenous TMAO compromises the ability dogfish cells to mount a heat shock
response.
EFFECTS OF DOMINANCE TOURNAMENT IN ZEBRAFISH (DANIO RERIO)
Dahlbom, J., Lagman, D., Winberg, S.
Symposium: Social interaction physiology in fish Presentation:Poster
Contact: Josefin Dahlbom, Neurovetenskap/Winberg, Uppsala universitet, Box 593, Husargatan 3,
Uppsala, 75124 Sweden
E-Mail: josefin.dahlbom@neuro.uu.se
Abstract: When exposed to stress, individuals can be considered as either proactive or reactive depending
on how they cope. Proactive individuals are bold and actively investigate novel environments, flee or
attack an opponent. The reactive individuals are passive, careful around unfamiliar objects, freeze and are
less aggressive in a social encounter. Zebrafish, though a shoaling fish, are aggressive when in pairs. We
paired fish for three days in a tournament where, in the second round, dominant fish met each other and
subordinate met each other. Outcome in the first round did not affect the number of aggressive acts in
the second round. Prior to the tournament, fish were screened for boldness and it was found that
subordinate and control fish, but not dominant, are more careful to approach a novel object in an
unfamiliar arena. After the second round, brains and bodies were collected for molecular analysis.
APPLICABILITY OF BIOTIC LIGAND MODEL (BLM) AS A TOOL FOR EVALUATION OF
COPPER TOXICITY IN WHITE WATERS OF AMAZON
Dal Pont, G., Domingos, F.X.V., Fernandes-de-Castilho, M., Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Marisa Fernandes-De-Castilho, Universidade Federal do Paraná, Dept. Physiology, Sector Of
Biological Science, P.O. Box 19031, Curitiba, Paraná 81531-000 Brazil
E-Mail: mafernandes@ufpr.br
Abstract: To evaluate the applicability of biotic ligand model (BLM) to white waters, LC50-96h of total
copper was determined for specimens of Otocinclus vittatus in a gradient of Solimões River white water
(20, 40, 60, 80 and 100%) using a flow-through system. Physicochemical properties of water such as
pH, alkalinity, hardness, calcium, magnesium and potassium were monitored and showed gradual
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differences directly related to the amount of water of Solimões River. Values of LC50-96h of total copper
correlated positively with concentrations of calcium in different dilutions, suggesting that calcium exerts
a protective effect against the toxicity of copper. The relationship between the data predicted by BLM
and the data obtained experimentally was statistically acceptable. We concluded that the BLM is an
appropriate tool to predict copper toxicity in the white water of Solimões River. (Financial support by
FAPEAM, CNPq and ICA).
USING A BEHAVIOURAL APPROACH TO UNDERSTAND FISH ESCAPES
Damsgård, B., Høy, E., Uglem, I., and Bjørn, P.A.
Symposium: Fish as behavioral ecology models Presentation:oral
Contact: Børge Damsgård, Nofima Marine, P.O. Box 6122, Tromsø, 9291 Norway
E-Mail: borge.damsgaard@nofima.no
Abstract: Preventing escapees from sea cages is a major challenge for sustainable aquaculture. Fish can
escape due to a number of technical problems, including small net holes. One of the objectives in the EU
project PREVENT ESCAPE and the national project SECURE is to describe how the behaviour of
Atlantic cod, Gadus morhua, affects the frequencies of escapes through small net holes. In a series of
replicated experiments we described individual fish behaviour via underwater video techniques and
behavioural analyses. The experiments revealed that cod escapes were not random, and some individuals
were more prone to go through a hole, probably as a part of a boldness and exploratory behavioural
syndrome. This proneness to escape was linked to genetical background, environmental conditions and
state-dependent biological factors. In a multi-patch experiment with six net panels and four types of
holes, the cod inspected and bit the net systematically, focusing on loose treads or minor damage to the
net, and the fish were capable of causing severe net damage within a few days. The observed behaviours
were related to feeding motivation, and increased if there was a food source outside the net wall. The
experiments demonstrated how a behavioural approach might be used in interpretation of a practical
problem in fish farming, and the result will be used in the development of technology and methods to
reduce escapes.
EVALUATION OF PAH TOXICITY ON ZEBRAFISH EMBRYOS USING A SEDIMENTCONTACT ASSAY
Daouk, T., Cachot, J., Akcha, F., Budzinski, H., and Cousin, X.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Tarek Daouk, Ifremer, Place Gaby Coll, L'Houmeau, 17137 France
E-Mail: tarek.daouk@ifremer.fr
Abstract: According to REACH regulation recommendation, chemical users have to demonstrate the
innocuousness of chemicals they use. In currently used tests, toxicity for fish is assessed using aqueous
exposure which is not suitable for hydrophobic molecules. A new test has been developed where fish
embryos are deposited in contact with a sedimentary matrix spiked with hydrophobic molecules to be
evaluated. In the current work, we evaluate the toxicity of sediment spiked with four individual
polycyclic aromatic hydrocarbons (benzo[a]pyrene, pyrene, fluoranthene and 7,12dimethylbenz[a]anthracene) in order to evaluate the suitability of this test to assess the toxic effects of
hydrophobic environmental pollutants. Depending on the PAH used for sediment contamination,
embryos displayed morphological alterations (cardiac and yolk oedema, lordosis), cardiac dysfunction
and DNA damage demonstrating the suitability of the test for studying contaminant effects. Toxicity of
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PAH mixtures will be analysed following the same procedure. EC2CO-Cytrix grant (GénérationPOP)
and Conseil Général Charente-maritime fellowship.
LONG-TERM EXPOSURE TO PCB-CONTAMINATED DIET: EFFECTS ON ZEBRAFISH
DEVELOPMENT AND REPRODUCTION
Daouk, T., Loizeau, V., and Cousin, X.
Symposium: Fish in a toxic world Presentation:oral
Contact: Tarek Daouk, Ifremer, Place Gaby Coll, L'Houmeau, 17137 France
E-Mail: tarek.daouk@ifremer.fr
Abstract: In order to evaluate effect of a long-term exposure of fish to polychlorinated biphenyls (PCB),
zebrafish juveniles were fed with diet contaminated with two environmentally relevant concentrations of
a mix of PCB congeners. In the course of 300 day-long exposure, we monitored bio-accumulation,
growth and reproduction. We observed that PCBs accumulate in fish in a time- and dose-dependent
manner and that males were always more contaminated than females. Detection of PCB in the eggs
revealed that suggests that PCB could have been evacuated while spawning eggs. Neither survival nor
growth of PCB-exposed fish were different compared to that of control fish. Similarly, neither spawn
onset nor size were modified. However we observed a significant decrease of fertilisation rate which fall
from more than 80% for control fish to 60% for PCB-contaminated fish whatever the PCB
concentration. Work funded by EC2CO-Cytrix grant (GénérationPOP) and Conseil Général Charentemaritime fellowship.
WATERBORNE LEAD EXPOSURE IN THE SPINY DOGFISH (SQUALUS ACANTHIAS)
De Boeck, G., Eyckmans, M., Lardon, I., Wood, C.M.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Gudrun De Boeck, Department of Biology, University of Antwerp, Groenenborgerlaan 171,
Antwerp, B-2020 Belgium
E-Mail: gudrun.deboeck@ua.ac.be
Abstract: Cannulated spiny dogfish (Squalus acanthias) were exposed to 20µM and 100µM lead.
Disturbances of iono-, osmoregulatory and respiratory processes were studied after 12, 24, 48, 72 and
96h of exposure. Ammonia and urea excretion, arterial pH, PaO2, hematocrit and PaCO2 and plasma
ammonia, urea, TMAO, lactate and ion concentrations were determined. After 96h, gill, liver, muscle,
skin, rectal gland, gut and kidney were dissected and stored for determination of tissue metal
concentration and Na+/K+ ATPase activity in gill and rectal gland. Additionally, we studied the energy
stores in muscle and liver tissue. A first glance at the results reveal that lead fiercely accumulated in skin
and gill tissue, Na+/K+ATPase activity was impaired in gill but not in rectal gland and that the spiny
dogfish experienced less iono-, osmoregulatory and respiratory distress when exposed to lead in
comparison with silver or copper exposure. Despite the relatively high exposure levels, spiny dogfish
appear to maintain stable physiological processes.
EARLY DEVELOPMENT IN BLUEFIN TREVALLY (CARANX MELAMPYGUS). A
MORPHOMETRICAL AND OSTELOGICAL APPROACH.
de la Rosa, F.J. and Socorro, J.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Francisco Javier De La Rosa Cano, Avenida Ana de Viya, 32 7ºD, Cadiz, Cadiz 11009 Spain
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E-Mail: javicoxo@gmail.com
Abstract: Bluefin trevally Caranx melampygus is a widespread species very valuable in aquaculture. At
hatch, standard length (SL) was 1.562 ± 0.101 mm. Yolk-sac was totally reabsorbed 96 hours after
hatching at 26ºC. At 4th day post hatching (dph), 100% of larvae presented the mouth opened. The
effect of the timing of first feeding (3, 4 and 5 dph) was evaluated by means of morphometric criteria.
No significant differences were observed at 15 dph at 26.7ºC among groups. To determine osteological
development, a double stained technique was used. Pectoral fins developed first at SL: 2.941 ± 0.200
mm. Mandibular arch started to ossify at SL: 3.936 ± 0.210 mm. Splachnocranium was completely
ossified at SL: 5.389 ± 0.272 mm and chondrocranium ossification finished at SL: 7.189 ± 0.458 mm.
Neural and hemal spines were first ossified at 4.346 ± 0.196 mm.
EARLY DEVELOPMENT IN FLAME ANGELFISH (CENTROPYGE LORICULUS). A
MORPHOMETRICAL AND OSTELOGICAL APPROACH
de la Rosa, F.J. and Socorro, J.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Francisco Javier De La Rosa Cano, Avenida Ana de Viya, 32 7ºD, Cadiz, Cadiz 11009 Spain
E-Mail: javicoxo@gmail.com
Abstract: Flame angelfish Centropyge loriculus is an appreciated ornamental species. At hatch, standard
length (SL) was 1.326 ± 0.107mm. Yolk-sac was totally reabsorbed 96 hours after hatching at 26ºC. At
3rd day post hatching (dph), 100% of larvae presented the mouth opened. The effect of the timing of
first feeding (3 and 4 dph) was evaluated by means of morphometric and morphologic criteria. Larval
growth was significantly affected by the time of first exogenous feeding. No larvae were able to survive
until 6 dph when food was offered for the first time at 4 dph. The point of no return was reached at 4
dph. To determine osteological development, a double stained technique was used. Pectoral fins
developed first at SL: 2.463 ±0.053mm. Mandibular arch started to ossify at SL: 4.575 ± 0.107mm. At
this length, neural and hemal spines were ossified.
CONDITION OF LUCIOBARBUS SCLATERI AS AN INDICATOR TO ASSES THE RECOVERY
STATUS OF FISH POPULATIONS ON GUADIAMAR RIVER (SW, IBERIAN PENINSULA)
AFTER THE AZNALCOLLAR MINE SPILL
De Miguel, R. , Oliva-Paterna, F.J., Aranda, F., Moreno-Valcárcel, R. And C. Fernández-Delgado
Symposium: Fish in a toxic world Presentation:Poster
Contact: Raquel Moreno Valcárcel, Grupo Aphanius, Departamento de Zoología. Universidad de
Córdoba, Córdoba, Córdoba 14071 Spain
E-Mail: raquel.moreno@uco.es
Abstract: The endemic southern Iberian barbel Luciobarbus sclateri (Günther, 1868) has been focused to
be as an indicator of environmental stress using somatic condition.
This study compares fish condition at site level (estimated from y-intercept and residual values of masslength relationships) of 10 populations of L. sclateri (8 in the main channel and 2 on tributaries) within
the Guadiamar river basin. The interest in this Mediterranean river concerns to the toxic spill from a
mine located in Aznalcollar on April 25, 1998; 4 Hm3 of acid waters and mud with high levels of heavymetals were dumped through the main channel along 60 Km. We analysed relationships between fish
condition on individuals sampled in December 2002, and fifteen environmental variables. Significant
differences were found between populations, where variables related to fish density, feed quality and pH,
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explained most variance and highlighted the affected area as poorer current conditions for fish
populations.
THE IDENTIFICATION AND LOCALIZATION OF THE ABELSON PROTO-ONCOPROTEIN
IN ZEBRAFISH (DANIO RERIO)
de Triquet, R.C., Zerucha, T., and Edwards, S.L.
Symposium: Zebrafish: a model for physiology Presentation:Poster
Contact: Rick De Triquet, 572 Rivers St., PO Box 32027, Boone, NC 28608 USA
E-Mail: detriquetrc@appstate.edu
Abstract: The Abelson proto-oncoprotein (Abl) has several functional roles within humans including
regulation of cell cycle progression, adjudication of apoptosis, and mediation of cell migration. Most
notably, Abl has been linked to the progression of several human leukemias and breast carcinoma.
Despite exhaustive literature documenting the protein’s function in humans and mice along with the
recent explosion of cancer research using Zebrafish, no research to date has investigated the existence of
an Abl ortholog in this animal model. Using an antibody specific for the Abl1 isoform of human origin,
we have demonstrated the presence of Abl1 during Zebrafish development before 36 hours post
fertilization. The protein is present in the ventral tail and posterior blood island corresponding
temporally and spatially to the processes of angiogenesis and hematopoiesis. Based on observed
expression patterns, we hypothesize that a conserved Abl1 protein is functionally active during early
multilineage hematopoiesis in Zebrafish.
GLASS EEL SWIMMING BEHAVIOUR DURING THEIR ESTUARINE MIGRATION: NEW
INSIGHTS FROM VIDEO TRACKING ANALYSIS
Delcourt, J., Bolliet,V., Ylieff, M.Y., Poncin, P., Bardonnet, A.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Johann Delcourt, Behavioural Biology Unit, University of Liège, Liège, Liège 4020 Belgium
E-Mail: Johann.Delcourt@ulg.ac.be
Abstract: The swimming speed of estuarine migratory glass eels was studied under experimental
conditions. Fish freshly captured were put in an annular tank where tidal cycles were mimicked by 2
pumps, working alternatively every 6.2 h. Some fish (4 per batch) were marked with VIE tags, and their
individual swimming behaviour recorded by 2 cameras in front and up views for 8 days. A tridimensional analysis by automatic video tracking system permits their location in the arena, according to
9 volumes of water characterized for water velocity (Vw). The swimming speed of fish was measured
according to the swimming direction with or against the current (WC or AC). Two types of swimming
speed were considered: observed swimming speed (So) and real swimming speed (Sr = So + Vw,
according to WC and AC behaviours). Loss of weight and distance of displacement of tracked fish were
discussed in the context of glass eels estuarine migration.
THERMAL TOLERANCE OF THE RED-BELLIED PACU IN RELATION TO ITS SURVIVAL IN
THE UNITED STATES
Di Santo, V., Cooper, B., Bennett, W.A.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Valentina Di Santo, Boston University, 5 Cummington Street, Boston, MA 2215 USA
E-Mail: vdisanto@bu.edu
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Abstract: Red-bellied pacu (Piaractus brachypomus) populations are in decline because overfished across
their range in central and South America. Once ignored by aquaculturists because considered to be of
low economic value, renewed efforts to culture pacu have been aimed at relieving overfishing pressures
on natural populations. However, major concerns over pacu aquaculture in the southern United States
are related to the potential of the fish to become established outside captivity if surviving winter
temperatures. In the present study, pacu’s thermal tolerance niche was quantified by constructing an
ecological thermal tolerance polygon. The total area of the thermal polygon was approximately 680 C
which would indicate stenothermic strategy. Most aquaculture facilities are located in temperature zones
amenable to fast growth and reproduction of pacu, but this may allow exotic introduction and
establishment of populations. An approach whereby culture potential is closely integrated with
environmental constraints may reduce or eliminate threats of introduction.
FERTILIZATION COMPATIBILITY AND OFFSPRING FITNESS WITHIN SALMON-TROUT
HYBRIDIZATION
Diamond, S. E., Yeates, S., Einum, S. and Gage, M. J. G.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Sian Diamond, University of East Anglia, School of Biological Sciences, Centre for Ecology,
Evolution and Conservation, Norwich, Norfolk NR1 1BP UK
E-Mail: sian.diamond@uea.ac.uk
Abstract: Atlantic salmon (Salmo salar) and brown trout (S. trutta) are sympatric over much of their
range, and hybridization is largely prevented by ecological barriers. However, increasing environmental
disruption, including aquaculture escapes and habitat modification, can reduce these barriers, leading to
increased chances of hybridization. We have therefore conducted a detailed assessment of in vitro
fertilization compatibility between salmon and trout, and measured a range of hybrid offspring fitness
traits in captive and near-natural environments. Results show high inter-specific fertilization
compatibility, but a conspecific fertilization advantage within sperm competitions. We also find that
hybrid offspring show near-normal levels of hatch rate, embryonic development, growth and survival in
isolated stream channels at low and high population density, compared with pure species equivalents.
Our findings suggest that salmon-trout hybrids can persist in the population through to adulthood, and
we provide data showing the back-crossing potential of F1 hybrids. We discuss these results in relation to
ecological and evolutionary disruption of wild salmonid populations.
THE RELATION BETWEEN GROWTH AND SEX DIFFERENTIATION IN THE EUROPEAN
SEA BASS (DICENTRARCHUS LABRAX)
Diaz, N., and Piferrer, F.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:Poster
Contact: Francesc Piferrer, Passeig Marítim de la Barceloneta, 37-49, Barcelona, Barcelona E-08003
Spain
E-Mail: piferrer@icm.csic.es
Abstract: In many fish there is an association between sex and early growth but whether sex determines
growth or vice versa is unclear. We investigated this in experiments involving groups of sea bass fed at
different food rations prior and during sex differentiation. Catch-up growth was evident by ~500 days
post fertilization (dfp) in fish previously subjected to food restriction during 200-400 dpf. The resulting
percent males showed a U-shaped curve in relation to amount of food administered, with an association
between the number of males and maturing males at 2 years. Size-grading of ~4 cm SL fish, i.e., before
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the first differences in aromatase expression, influenced sex ratios at one year even when growth rates
were subsequently manipulated in the range 6–12 cm SL, known to include the period leading to and
comprising histological sex differentiation. Together, these results indicate that the link between growth
and sex differentiation occur even before the appearance of differences in molecular markers of sex
differentiation.
THE LIGHT INDUCED TRANSCRIPTOME OF THE ZEBRAFISH: LINKING THE CIRCADIAN
CLOCK, STRESS RESPONSE AND DNA REPAIR
Dickmeis T., Weger B.D., Otto G.W., Sahinbas M., Armant O., Takamiya M., Santoriello C., Lahiri
K., Vallone D., Geisler R., Foulkes N.S.
Symposium: Stress axis regulation Presentation:oral
Contact: Thomas Dickmeis, ITG - Institut für Toxikologie und Genetik, Karlsruher Institut für
Technologie (KIT), Campus Nord, Postfach 3640, Karlsruhe, D-76021 Germany
E-Mail: thomas.dickmeis@kit.edu
Abstract: Many organisms possess endogenous circadian clocks that are able to anticipate daily
environmental changes and which are themselves reset by light. Whereas in mammals light is sensed
exclusively through the eyes, other vertebrates possess a greater variety of light sensing mechanisms. In
the zebrafish, many organs and even cultured cell lines are directly light responsive. We characterized
light induced gene transcription at three levels of organization: whole animal (larva), organ (heart) and
cell. We found 132 transcripts to be regulated by light, among which functions in circadian rhythms,
radiation sensing and response to stress are overrepresented. Also DNA repair related genes are enriched,
suggesting that non-UV light prepares cells for repair of UV-induced damage. Promoter analysis shows
enrichment of E- and D-box factor binding sites, which have been implicated in light regulated
transcription of the period2 clock gene and thus might represent a general pathway for light induced
gene expression.
CORTISOL IS INVOLVED IN THE STRESSOR-MEDIATED CHANGES TO LIVER
MEMBRANE FLUIDITY IN RAINBOW TROUT
Dindia, L.A., and Vijayan, M.M.
Symposium: Stress axis regulation Presentation:oral
Contact: Laura Dindia, University of Waterloo, 200 University Avenue West, Waterloo, ON N2L 3G1
Canada
E-Mail: lmorton7@gmail.com
Abstract: While nongenomic steroid signaling appears essential for cellular function, little is known
about the quick actions of cortisol on liver function. We tested the hypothesis that acute stress rapidly
affects liver membrane structure in rainbow trout (Oncorhynchus mykiss) and that cortisol mediates this
response. Liver plasma membranes were isolated from trout 30 min after an acute stress either in the
absence of presence of metyrapone (inhibits cortisol synthesis). Acute handling disturbance elevated
plasma cortisol levels in the sham fish and this was accompanied by enhanced liver membrane fluidity
(measuring anisotropy with 1,6-diphenyl-1,3,5-hexatriene). Metyrapone prevented the stressor-induced
cortisol elevation as well as changes to membrane fluidity after stress. The in vivo stressor-induced
membrane fluidization was mimicked in vitro by incubating membranes with 100 ng/ml cortisol. Our
results demonstrate for the first time a nongenomic role for cortisol that involves rapid changes to
plasma membrane fluidity in response to stress in fish.
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HOW DO SMELT PRODUCE GLYCEROL TO SURVIVE IN WINTER?
Ditlecadet D. and Driedzic W. R.
Symposium: Fish living on the edge Presentation:oral
Contact: Delphine Ditlecadet, Ocean Sciences Centre, Memorial University of Newfoundland, SaintJohn's, Newfoundland A1C5S7 Canada
E-Mail: delphine.ditlecadet@gmail.com
Abstract: Smelt (Osmerus mordax) actively accumulate glycerol to survive in freezing seawater. Two
potential pathways are under investigation to determine the last step(s) in glycerol production from
glycerol-3-phosphate (G3P): (1) the degradation of newly synthesized triaclyglycerols (well known multistep pathway) and (2) the direct dephosphorylation of G3P via glycerol-3-phosphatase (enzyme not
clearly identified in vertebrates). Previous results suggested that a direct pathway is plausible but did not
clearly rule out the role of lipids. This study clarifies this point. Liver cells were isolated from six smelts
and aliquots were incubated at 0.4 C in the presence or absence of Triacsin, a potent inhibitor of lipid
synthesis. After 72 h, glycerol amounts significantly increased in all preparations with no difference
regardless of the treatment, ruling out the synthesis of new lipids as the pathway to the production of
glycerol. On-board triacylglycerols were also insufficient for this production making the direct pathway
(via glycerol-3-phosphatase) the best candidate for glycerol synthesis.
MECHANISMS OF OLFACTORY IMPRINTING AND HOMING IN PACIFIC SALMON
Dittman, A.H., May, D, and Havey, M.A.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Andrew Dittman, Northwest Fisheries Science Center, NOAA - Fisheries, 2725 Montlake
Boulevard East, Seattle, Washington 98112 USA
E-Mail: andy.dittman@noaa.gov
Abstract: Pacific salmon are well known for their extraordinary homing migrations from oceanic feeding
grounds back to their river of origin to spawn. These migrations are governed by olfactory
discrimination of homestream odors that juvenile salmon learn (imprint to) prior to their seaward
migrations. I will briefly review our current understanding of the mechanisms of olfactory imprinting
and homing in salmon and then describe our recent studies examining one aspect of the cellular basis for
imprinting - long-term sensitization of the peripheral olfactory system to specific odorants. Specifically,
we have examined full life cycle changes in odorant receptor mRNA expression in the olfactory
epithelium of salmon exposed to specific odorants during sensitive periods for imprinting. These changes
correlated with long-term memory formation for specific odorants as evidenced by attraction of maturing
adults to odorants in behavioral trials. Funded by the Bonneville Power Administration and the
NWFSC.
THE EFFECT OF HYPOXIA ON THE ANTI-PREDATOR BEHAVIOUR OF FISH
Domenici, P
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Paolo Domenici, CNR-IAMC, Località Sa Mardini, Torregrande, Oristano 9070 Italy
E-Mail: paolo.domenici@cnr.it
Abstract: Hypoxia occurs in marine coastal areas with increasing frequency. While a lot of work has been
carried out on the effect of hypoxia on fish activity and metabolism, hypoxia can also have a negative
effect on anti-predator behaviours such as escape responses and schooling. The main effect of hypoxia
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on escape responses is on responsiveness and directionality. Escape locomotion is affected only in some
species, when these are prevented from performing aquatic surface respiration (ASR). However, ASR
exposes fish to higher predation risk from aerial predators. As a result of this trade-off, fish appear to
minimize ASR in the presence of aerial predators and to surface near shelters. Schooling is an effective
anti-predator behaviour. At moderate levels of hypoxia, the distance between neighbors in a school
increases while schooling is disrupted in severe hypoxia. By altering schooling behaviour, hypoxia may
decrease its effectiveness in terms of anti-predator maneuvers.
PHYSIOLOGICAL RESPONSES AND RECOVERY OF ADULT COHO SALMON TO
SIMULATED PREDATOR AND FISHERIES ENCOUNTERS
Donaldson, M.R., Clark, T.D., Hinch, S.G., Cooke, S.J., Patterson, D.A., Gale, M.K., Frappell, P.B.,
and Farrell, A.P.
Symposium: Salmon spawning migrations Presentation:Poster
Contact: Michael Donaldson, Room 3430, Forest Sciences Centre, 2424 Main Mall, University of BC,
Vancouver, BC V6T 1Z4 Canada
E-Mail: mdonald@interchange.ubc.ca
Abstract: Adult pacific salmon are released as bycatch from fisheries and are targeted by predators
throughout their spawning migrations. In both instances, escape from the encounter may result in
sublethal impairment, the consequences of which are largely unknown. We examined the response of
free-swimming adult coho salmon to simulated predator and fisheries encounters by monitoring heart
rate with implanted data loggers. Experimental treatments included a high intensity exercise stress
treatment and either a short or long duration low intensity stressor. Each encounter caused a
physiological response of a similar magnitude: massive tachycardia (~doubling of heart rate) and
significant increases in plasma stress indices. Recovery from the encounter was prolonged and dependent
on the encounter intensity. Heart rate recovery took 7.6 h and 11.5 h for the short and long corralling
treatments, respectively, and up to 16 h for the exhaustive exercise treatment. Given the duration of
cardiorespiratory perturbations and the need for aerobic scope to swim, there is potential for such
encounters to impair migration behaviour and lead to latent mortality.
THE CONSEQUENCES OF FISHERIES AND HOLDING-RELATED STRESSORS ON ADULT
PACIFIC SALMON PHYSIOLOGY, BEHAVIOUR AND SURVIVAL
Donaldson, M.R., Patterson, D.A., Cooke, S.J., Hinch, S.G., Hills, J., Thomas, J.O., Raby, G.,
Thompson, L.A., Miller, K.M., Robichaud, D., English, K.K., and Farrell, A.P.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Michael Donaldson, Room 3430, Forest Sciences Centre, 2424 Main Mall, University of BC,
Vancouver, BC V6T1Z4 Canada
E-Mail: mdonald@interchange.ubc.ca
Abstract: Fraser River adult sockeye salmon were biopsied or radio-tagged across three treatment groups
(beach seine or angling and immediate release, or 24 h recovery from angling in a net pen). Survival to
spawning areas for the immediately released groups ranged between 35 and 55 %, but was only 2.9 %
for the 24 h net pen and release group. Blood plasma stress indices reflected these survival patterns,
where the net pen group had significantly elevated plasma cortisol (~ 4 fold increase) and glucose (~ 2
fold increase) and depressed plasma ions and osmolality relative to fish sampled upon capture. Plasma
lactate did not differ between groups. A follow-up study used four treatment groups; a short or long
duration beach seine capture, or a fine-mesh or standard-mesh gill net simulation. Telemetry data
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revealed striking differences among short-term survival following the gill net and tangle net treatments,
and interesting trends in longer term behaviour and survival. Together, these studies take an
experimental approach to gaining greater insight into the consequences of fisheries-related encounters on
migrating Pacific salmon.
TAKING INTEGRATIVE AND EXPERIMENTAL APPROACHES TO THE FIELD: CASE
STUDIES ON THE CONSEQUENCES OF FISHERIES AND HOLDING-RELATED STRESSORS
ON ADULT PACIFIC SALMON PHYSIOLOGY, BEHAVIOUR AND SURVIVAL
Donaldson, M.R., Patterson, D.A., Hills, J., Thomas, J.O., Cooke, S.J., Hinch, S.G., Raby, G., Miller,
K.M., Gale, M.K., Robichaud, D., English, K.K., and Farrell, A.P.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Michael Donaldson, Centre for Applied Conservation Research, Room 3430, Forest Sciences
Centre , 2424 Main Mall, University of BC, Vancouver, BC V6T 1Z4 Canada
E-Mail: mdonald@interchange.ubc.ca
Abstract: Recently there has been a call for more integrative and experimental approaches to
understanding the consequences of fisheries interactions. Fraser River adult sockeye salmon were
biopsied or radio-tagged across three treatment groups (beach seine or angling and immediate release, or
24 h recovery from angling in a net pen). Overall, 52.2 % and 36.3 % of fish immediately released by
beach seine and angling reached natal subwatersheds, respectively, yet only 2.9 % of the individuals that
recovered in the net pen reached spawning areas. Blood plasma stress indices reflected these survival
patterns, where the net pen group had significantly elevated plasma cortisol (~ 4 fold increase) and
glucose (~ 2 fold increase) and depressed plasma ions and osmolality relative to fish sampled upon
capture. Plasma lactate did not differ between groups. A follow-up study used four treatment groups; a
short or long duration beach seine capture, or a fine-mesh or standard-mesh gill net simulation.
Telemetry data revealed striking differences among short-term survival following the gill net and tangle
net treatments, and interesting trends in longer term behaviour and survival. Together, these studies
take a unique approach to gaining greater insight into the consequences of fisheries-related encounters
on migrating Pacific salmon.
POTENTIAL FOR WITHIN AND ACROSS GENERATION THERMAL ACCLIMATION
Donelson, J.M., Munday, P.L., McCormick, M.I.and Nilsson G.E.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Jennifer Donelson, School of Marine and Tropical Biology. James Cook University, Townsville,
QLD 4811 Australia
E-Mail: jennifer.donelson@jcu.edu.au
Abstract: The capacity for organisms to acclimate and adapt to global warming is of vast importance for
establishing the likelihood of persistence of current populations. Offspring were produced by pairs under
current-day temperature conditions, split into three treatments shortly after hatching and reared through
to maturation. Temperature treatments were the current-day average and temperatures that could
become the average for this region over the next 50-100 years (+1.5 C and +3.0 C than current-day).
After two years, testing of resting metabolic rates (MO2Rest) and metabolic scope was completed at the
mean summer temperature for the three treatments. Fish which developed at the highest treatment of
+3.0 C exhibited thermal acclimation when compared to fish kept at the lower temperature treatments
and tested at the summer average of the +3.0 C treatment. Subsequently, progeny of these fish were then
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tested for MO2Rest and scope to determine the potential for acclimation through multi-generational
pathways.
MICROARRAY ANALYSES OF SEXUAL DIMORPHISM IN FISHES
Drew, R.E.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Robert Drew, Biology Department, 285 Old Westport Rd., University of Massachusetts-Dartmouth, N. Dartmouth, MA 2747 USA
E-Mail: rdrew@umassd.edu
Abstract: Sexual dimorphism in gene regulation underlies the development of primary and secondary sex
characteristics and many sex-linked characteristics. Recent whole transcriptome analyses have begun to
investigate patterns of sex-biased gene expression in fishes. This presentation summarizes recent
observations in zebrafish. Sexual dimorphism in gene expression is tissue dependent. Unsurprisingly,
the highest numbers of sexually dimorphic genes have been reported for the gonads (~3000 genes). The
liver is also very sexually dimorphic (1249 genes), including genes associated with oxidative metabolism
(up-regulated in males) and translation (up-regulated in females). Far fewer genes have been identified
as sexually dimorphic in the brain (8 to 42 genes). Sexual dimorphism in gene expression is associated
with differential responses to treatments, such as nutritional manipulation. These patterns of sex-biased
gene expression were comparable with observations in mammals, suggesting that the pathways and
molecular mechanisms may be conserved among vertebrate taxa.
NA REGULATION IN TWO AMAZON CICHLID FISH AT LOW PH
Duarte, R.M., Ferreira,M.S., Wood, C.M., Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Rafael Mendonça Duarte, Ave André Araújo,2936, Manaus, Amazonas 69060-001 Brazil
E-Mail: polegas@hotmail.com
Abstract: We evaluated the effects of acute exposure to low pH on Na regulation in Amazon Angelfish
(Pterophyllum scalare) and Discus (Symphysodon discus). The Na+ kinetic uptake parameters and Na+
unidirectional fluxes for both fish species were determined at pH 6.0 and 3.6. Both species present
moderately low Na+ uptake rates (Jmax) and low affinity for Na+ (moderately high Km), even at neutral
pH. However, at low pH branchial Na+ uptake in Angelfish was inhibited competitively (increased Km)
and non-competitively (decreased Jmax), whereas in Discus, only a decrease in Jmax was statistically
significant, indicating mainly non-competitive inhibition. Na+ unidirectional fluxes analysis suggest that
Discus was more tolerant to low pH than Angelfish, as seen by lesser effects of exposure to pH 3.6 on
Na+ uptake and efflux rates and consequently on overall Na+ losses. These results suggest that Discus are
better than Angelfish in maintaining Na+ balance under acidic, ion-poor conditions. (Support:
CNPq,FAPEAM)
A BIOTIC LIGAND MODEL TO PREDICT ACUTE COPPER TOXICITY TO ORNAMENTAL
FISH SPECIES OF THE AMAZON: THE ROLE OF DISSOLVED ORGANIC CARBON
Duarte, R.M., Rodrigues, L.S., Vilarinho,G.C., Nascimento, T.L.A.S., Brust, S.M.A., Valdez,F.X.,
Almeida-Val, V.M.F., Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Rafael Mendonça Duarte, Ave André Araújo, 2936, Manaus, Amazonas 69060-001 Brazil
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E-Mail: polegas@hotmail.com
Abstract: The aim of this study was to evaluate the effect of dissolved organic carbon (DOC) on the
copper toxicity, as LC50-96h, to nine ornamental fish species of the Amazon. Copper toxicity was
reduced as DOC concentration increased to all fish species analyzed, fact evidenced by increased LC5096h values. At DOC levels ranging from 1.52 to 8.27 mgC l-1 the characid fish Hyphessobrycon socolofi
Carnegiella strigatta and Hemigrammus rhodostomus were the most sensitive species to copper (lowest
LC50-96h), whereas the cichlid Apistogramma agassizii and the catfish Corydoras schwartzi were the
species most tolerant to copper (highest LC50-96h). Under the present experimental conditions (low
ionic strength, neutral pH and presence of DOC) the copper toxicity predicted by the BLM follows
measured LCs50-96h values. These results suggest that the BLM would support regulatory agencies to
estimate the risks of copper contamination. (Support: ICA, CNPq, FAPEAM)
ACUTE EFFECTS OF CHEMICALLY DISPERSED CRUDE OIL ON GILL ION REGULATION,
PLASMA ION LEVELS AND HAEMATOLOGICAL PARAMETERS IN TAMBAQUI
(COLOSSOMA MACROPOMUM)
Duarte,R.M., Honda,R.T, Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Rafael Mendonça Duarte, Ave André Araújo, 2936, Manaus, Amazonas 69060-001 Brazil
E-Mail: polegas@hotmail.com
Abstract: The aim of this study was to investigate the toxicological effects of the chemical dispersant
Corexit 9500, Urucu crude oil and the chemically dispersed crude oil (CO + DIS) on the ion regulation
of the tropical fish tambaqui (Colossoma macropomum). The exposure of fish to CO+DIS promoted a
significant increase in Jout Na+, across the gills, which, together with the inability of fish to stimulate
Na+ uptake to compensate for these losses resulted in significantly higher Jnet Na+ outward. CO+DIS
exposure also increased the outward of Cl- and K in fish. Plasma Na+ and Cl&#8722; concentrations
decreased at 6-12 h of exposure to CO+DIS, whereas Ca2+ concentrations remained significantly lower
throughout the experimental period. Thus, in case of oil spill in Amazonian waters, the chemical
dispersion of Urucu crude oil could represent a great risk to tambaqui, challenging their ability to
maintain ionic and osmotic gradients in native ion-poor waters. (Support: CNPq)
LATEST DESIGN OF UP & DOWNSTREAM FISHWAYS IN GERMANY
Dumont, U.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Uli Dumont, Ingenieurbuero Floecksmuehle, Bachstrasse 62-64, Aachen, 52078 Germany
E-Mail: u.dumont@floecksmuehle.com
Abstract: To fulfill the requirements of the European Water Framework Directive river continuity must
be re-established in European rivers. In result, there are big efforts on this in Germany: Quite new design
criteria for fish passes will be published in February, 2010. They are strongly based on swimming
capacity of fish. In result there are major changes regarding design of technical and nature like fish
passes. In advance, a large number of new installations have been installed according to these new ideas.
Downstream migration is essential for all species and most important for diadromous fish. Fish
protection systems and bypasses with new design have been installed recently at mid size HP stations. As
there are still problems with fish protection at large HPS, a system of "high status" rivers was developed
where fish migration facilities must fulfill higher standards. Fish friendly turbine management especially
for Siler Eel will be one measure.
2010 Fish Biology Congress Abstracts

PREDICTING DOWNSTREAM MIGRATION OF SILVER EELS IN A LARGE RIVER
CATCHMENT BASED ON COMMERCIAL FISHERY DATA
Durif, C. and Elie P.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Caroline Durif, Institute of Marine Research, Austevoll, Storebø, 5392 Norway
E-Mail: caroline.durif@imr.no
Abstract: Worldwide populations of catadromous eels are in decline. Knowledge on downstream
migration patterns is needed to mitigate damage caused by hydroelectric stations. Thus, silver eel
migration and relation with environmental factors were investigated using data from a fishery located in
the lower reaches of a large catchment (110 000 km2). Migration days, totalling different proportions
(50%, 75% and 95%) of the annual run of eels (i.e. here represented by the annual catch), were
predicted using discriminant analyses. Efficiency of prediction was 58-95% depending on the proportion
of the run aimed for. The onset of migration was well correlated with sunshine hours, August
temperature and discharge. Julian days (i.e. photoperiod) had a high statistical contribution in the
prediction of migration days, indicating between-years similarity in the dynamics of the runs. A trend
was found in the size of migrants within each migration season, reflecting differences in their initial
spatial distribution.
EXPRESSION OF SODIUM TRANSPORT PROTEINS IN RAINBOW TROUT EXPOSED TO
VERY SOFT WATER
Dymowska, A.K., Parks S.K., and Goss G.G.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Agnieszka Dymowska, University of Alberta, Edmonton, AB T6G 2E9 Canada
E-Mail: dymowska@ualberta.ca
Abstract: The current model for sodium uptake from very dilute waters by the gills of freshwater fish is a
controversial subject. While Na+/H+ exchangers (NHEs) have been cloned and demonstrated to be
present on the gills of many freshwater fishes, there is no molecular evidence to support the existence of a
Na+ selective channel. Nevertheless, the thermodynamic constraints on the function of NHEs at very
low ion concentrations (<0.5 mM) suggest that this mechanism cannot function similar to mammalian
NHEs. To further investigate the mechanism of Na+ uptake in fishes, we examined the expression
patterns in several transport proteins proposed to be involved in the uptake of sodium from low Na+
conditions. We exposed adult rainbow trout, Oncorhynchus mykiss to soft water (Cl-=100 µmol/L,
Na+=115 µmol/L, Ca2+=115 µmol/L, pH= 6.5) over a period of seven days. Fish were terminally
anesthetized and sampled for gills at 0, 6, 12, 24, 72, and 168 hours for Q-PCR, Western blotting and
IHC of several transport proteins.
PITUITARY CULTURE MEDIA EFFECT ON CARP INCUBATED OVARIAN FOLLICLES
Earfani Majd N. , Salamat N. and Hashami Teba M.
Symposium: Contributed Papers Presentation:oral
Contact: Earfani Majd, Department of Basic Sciences, Faculty of Veterinary Medicine , Shahid Chamran
university, Ahvaz, Khozestan 61355-145 Iran
E-Mail: naeemalbo@yahoo.com
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Abstract: Common carp ( Cyprnus Carpio) is a seasonal breeding fish with the definite fluctuations of
reproductive function during annual cycle. Seasonal steroid levels which have described in immature and
mature carps are correlated with changes of blood gonadotropin concentration during the annual cycle.
Spawning induction in Common carp and many other fish is currently carried out by Carp Pituitary
extract (CPH) in iran, which it is expansive with probability of pathogen transmission from the donor
fish. Therefore the aim of present study was to find the effect of collected pituitary secretion from
primary pituitary cell culture on incubated ovarian follicles. The culture media were collected from
primary pituitary cell culture after 72 h and frozen at -20 C. Carp ovarian follicles were separated
mechanically and incubated in BSS (basic salt solution) Cortland medium in 24-well microplates for 48
h at 20 C. Then, they were divided into two groups: control group which were incubated in BSS
medium and experimental group which subdivided into three subgroups according to treatment with
different concentration of collected pituitary secretion ( 50, 100, and 200 IlI/ml). Follicles culture media
were collected 24 h later and were analyzed for E2 and p4 content by radioimmunoassay(RIA). The
results showed that adding low concentration (50 IlI/ml) of collected pituitary secretion (CPS) increased
steroid hormones (E2 and p4) in incubated ovarian follicles significantly but the high concentration of
CPS (200 Ill/ml) decreased the secretion of E2 and P4. Collected pituitary secretion in concentration
of 100 IlI/ml had not significant effect on steroid hormones.
BEHAVIOURAL AND PHYSIOLOGICAL CONSEQUENCES OF SOCIAL INTERACTION IN
TURBID ENVIRONMENTS
Eaton, L., and Sloman, K. A.
Symposium: Social interaction physiology in fish Presentation:Poster
Contact: Lewis Eaton, School of Marine Science and Engineering, University of Plymouth, Plymouth,
Devon PL4 8AA UK
E-Mail: lewis.eaton@students.plymouth.ac.uk
Abstract: Changes in the behaviour and physiology of socially interacting brown trout pairs were
observed in clear water, low turbidity and high turbidity. Turbid environments decreased characteristic
aggression associated with socially-competing fish. Subordinate salmonid fish signal defeat to their
dominant counterparts by darkening body and eye sclera colour. Under turbid conditions differences in
body and sclera colouration were exaggerated. Subordinate fish had significantly higher plasma cortisol
than dominants, independent of treatment, with no effect of turbidity on plasma cortisol. Reduction in
aggression associated with turbid conditions did not appear to reduce the physiological effects of social
stress; turbidity did not act as an additional stressor. Dominant fish exhibited increased hepatic glycogen
content under turbid conditions, possibly as a result of reduced investment in aggression towards
subordinates during contests. The gills of fish competing under low turbidity conditions showed elevated
Na+K+ATPase activity, increased interlamellar space and reduced lamellae thickness.
THE EFFECT OF ENVIRONMENTAL SALINITY ON H+ EFFLUX IN THE EURYHALINE
BARRAMUNDI (LATES CALCARIFER)
Edwards, S.L., Weakley, JC., Hyndman, K.A. and Claiborne, J.B.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Sue Edwards, Department of Biology, Appalachian State University, PO BOX 32027, Boone,
NC 28608 USA
E-Mail: edwardssl@appstate.edu
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Abstract: Euryhaline fishes and moderately euryhaline species such as the barramundi (Lates calcarifer),
have the physiological ability to move between waters of various salinities and are often exposed to rapid
changes in ionic gradients that impact acid-base exchanges. It has recently been proposed that euryhaline
fishes may utilize both V-type H+ATPase and Na+/H+ exchanger mechanisms located in the branchial
epithelium to regulate systemic pH, and that the differential expression of the acid/base relevant
transporters is governed by environmental salinity. This study has used molecular and
immunohistochemical techniques to identify and localize the expression of H+ATPase in the gill of the
euryhaline barramundi. In addition, we have used in vivo physiology to measure H+ efflux and quantify
branchial H+ATPase protein expression in animals acclimated to various environmental salinities.
EVOLUTION OF A MULTIFUNCTIONAL GENE AND ITS INVOLVEMENT IN IMMUNE
RESPONSE: THE WARM TEMPERATURE ACCLIMATION PROTEIN WAP65 IN THE
EUROPEAN SEABASS DICENTRARCHUS LABRAX
Elena Sarropouloua, Jorge M.O. Fernandes, Karin Mittera, Antonios Magoulasa, Victoriano Mulero,
Pilar Sepulcre, Antonio Figueras, Beatrice Novoa, Georgios Kotoulasa
Symposium: Fish immunological responses Presentation:oral
Contact: Elena Sarropoulou, Institute of Marine Biology and Genetics, Hellenic Center for Marine
Research, P.O. Box 2214, Iraklio, Crete 710 03 Greece
E-Mail: sarris@her.hcmr.gr
Abstract: Ammonia is a toxic by-product of amino acid catabolism and a common environmental
pollutant. It is also associated with increased disease susceptibility in fish although the mechanism is not
well understood. Disturbances of the acute phase response (APR) by environmental contaminants have
been found to negatively influence the ability to protect against infection. We investigated whether sublethal acute ammonia exposure could modulate acute phase protein gene expression in zebrafish using a
challenge with bacterial lipopolysaccharide (LPS). Zebrafish were sampled after 24h, and a panel of nine
genes was evaluated for APR induction by qPCR in viscera. The expression of serum amyloid A (SAA),
haptoglobin and leukocyte cell-derived chemotaxin 2 (LECT2) increased as a result of LPS. Interestingly,
the LPS induced increase in expression of SAA and haptoglobin was impaired with exposure to
ammonia, providing evidence that there is a potencial immunosupression.
AFG was supported by FCT fellowship SFRH/BD/36533/2007.
INTRASPECIFIC CARDIAC VARIATION AMONG ADULT SOCKEYE SALMON
POPULATIONS: KEEPING PACE WITH THE ENVIRONMENT
Eliason, E. J., Hinch, S. and Farrell, A.P.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Erika Eliason, University of BC, Vancouver, BC V6T 1Z4 Canada
E-Mail: eeliason@interchange.ubc.ca
Abstract: We hypothesized that natural selection ensured that cardiac design is matched to the different
environmental and hydraulic challenges experienced among Fraser River sockeye salmon (Oncorhynchus
nerka) populations during their upriver spawning migration, having never previously experienced the
migration. Therefore, maximum oxygen uptake and cardiac performance, ventricular mass, relative
proportions of compact and spongy myocardium, and ventricular adrenoceptor density (Bmax) and
binding affinity were measured across wild populations. The more athletic and eurythermal Chilko
population had a higher maximum cardiac output and a greater Bmax compared to more stenothermal
populations. More generally, the upriver populations traveling through treacherous and demanding
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Hell’s Gate are more athletic, with higher oxygen consumption, larger hearts and more compact
myocardium compared with coastal populations that travel shorter distances with less river elevation.
Thus, within the genome of O. nerka, enhanced cardiac traits are tailored to support the exercise
demands of challenging migrations. Supported by NSERC Canada.
EFFECTS OF IN VITRO HYPOXIA BY N2 ON ATLANTIC COD (GADUS MORHUA) RED
BLOOD CELL QUALITY
Espeland, S., Brix, O. and Wergeland, H. I.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Solvi Espeland, University of Bergen, Department of Biology, hormøhlensgt. 53a, Bergen,
5007 Norway
E-Mail: solvi.espeland@bio.uib.no
Abstract: Nucleated red blood cells (RBC`s) as found in fish, amphibians, reptiles, and birds have an
active metabolism. In consequence, blood parameters in such a blood sample are constantly changing
and impact on both storage and analysis. In this study we analyse the effects of in vitro hypoxia by N2 on
Atlantic cod (Gadus morhua) red blood cells in terms of haemoglobin oxygen carrying capacity, and of
the quality of the RBC`s during hypoxic incubation. Atlantic cod blood was sampled and either stored
on ice, or incubated in N2 atmosphere. Several quality parameters were measured at three times during
24 hours incubation. Also two incubation procedures were compared for oxygenised and deoxygenised
blood. In summary we successfully managed to document red blood cell quality during 24 hours, and to
repeatedly measure haemoglobin oxygen carrying capacity in Atlantic cod whole blood with high
precision during 7 hours of incubation.
GENDER-DEPENDENT EFFECTS OF WATER QUALITY AND INTRASPECIFIC FOOD
COMPETITION ON THE FEEDING RATE OF FISH – FACTORS BEHIND SEXUAL GROWTH
DIMORPHISM
Estlander, S, Horppila, J., Nurminen, L.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Satu Estlander, University of Helsinki, Department of Environmental Sciences, P.O. Box 65,
00014 University of Helsinki, Helsinki, - 14 Finland
E-Mail: satu.estlander@helsinki.fi
Abstract: We studied experimentally, whether the effects of decreasing water transparency and increasing
fish density on the feeding rate of planktivorous fish are gender-dependent. We expected that the feeding
efficiency of females decreases steeper with increasing water colour and increasing fish density than the
feeding rate of males. The experiments were conducted with perch (Perca fluvialitis), which are visual
predators. Additionally, we collected field data and studied the effects of water colour on the growth rate
and feeding activity of male and female perch. The results of the experimental study were supported by
field data, which revealed a significant effect of water colour on the feeding activity of females and on the
gender growth difference in planktivorous 3-year-old perch. The results suggested that variations in
water quality may be a factor behind the population dependency of dimorphism in fish.
MOLECULAR CHARACTERIZATION OF THE MITOCHONDRIAL ETHANOL PRODUCING
PATHWAY IN ANOXIC CRUCIAN CARP (CARASSIUS CARASSIUS) AND GOLDFISH
(CARASSIUS AURATUS )
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Fagernes, C.E., Ellefsen, S., Stensløkken, K.-O., Berenbrink, M., Nilsson, G.E.
Symposium: Fish living on the edge Presentation:oral
Contact: Cathrine E. Fagernes, Department of Molecular Biosciences, University of Oslo, P.O. Box 1041
Blindern, Oslo, Oslo N-0316 Norway
E-Mail: c.e.fagernes@imbv.uio.no
Abstract: During anoxia, Carassius sp. avoids lactic acidosis by producing ethanol as main anaerobic endproduct. Apparently, this is made possible through adaptations in the pyruvate dehydrogenase complex
(PDHc), which leaks acetaldehyde during anoxia. The acetaldehyde may further be converted to ethanol
by alcohol dehydrogenase, a process that seems to be restricted to skeletal muscle. In the present study,
we have cloned the PDHc E1 subunits (alpha and beta) and the E2 enzyme in Carassius sp., and
subsequently investigated their expression in normoxic brain, heart, liver and red muscle using real-time
RT PCR. For both E1 subunits, new paralogs were found, and their expression levels dominated in red
muscle. We suggest that the normal E1 paralogs are responsible for normal acetyl-CoA synthesis during
aerobic metabolism, while the new muscle-specific E1 paralogs are involved in ethanol production in
Carassius sp. by forming a E1 complex that leaks acetaldehyde.
THE EFFECT OF HYDROCORTISONE BATHING AND HYDROCORTISONE ENRICHED
DAPHNIA ON THE OSMOTIC STRESS IN PERSIAN STURGEON (ACIPENSER PERSICUS)
JUVENILE
Fakharzadhe,S.M.E., Amiri,B.M., Farhangi,M., and Ahmadi,M.,
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Mohammad Ali Nematollahi, Department of Aqua culture-Tehran University/Daneshkadeh
street, Karaj, Teharan Iran
E-Mail: malahi@ut.ac.ir
Abstract: This study was performed with the goal of salinity stress-induced decrease by using
corticosteroid hormone treatment (hydrocortisone sodium phosphate). Samples were Iranian sturgeon
fingerlings (Acipenser persicus) with average weight 2 to 3 grams. They were obtained from Shahid
Beheshti sturgeon reproduction center at the release time and then transferred to Tehran UniversityFaculty of Natural Resources. The experiments have been made as a 2×3 factorial design with 2
replications. In this plan, using hormonal treatment 2 enrichment method took hydrocortisone Daphnia
and hormone bathing. Concentration used in each method were 3, 5, and 7 ppm. After hormone
treatment, fish were encountered for 24 hours with 7 ppt salinity stress. Blood cortisol concentrations,
hematocrit, Glucose concentration and mortality were measured. After the stress it was observed that
mortality percent in enrichment method is significantly lower than the bathing method (p <0.05). Also
mortality in concentration of 5 ppm hormone was significantly lower (p <0.05). Increased hematocrit
and also glucose in hormonal treatment using enrichment method was significant (p <0.05). This
problem means more influence of daphnia enrichment method compared with bathing. But also in all
other parameters except glucose between hormone concentration and hormone assembly method
interaction was observed (p <0.05), which means positive effect of two factors combination,
concentration and modulation methods. In 3ppm concentration hormone treatment, cortisol
concentration was significantly lower compared eith the other two concentrations (p <0.05), while
between two other concentrations of hormone tretment hematocrit levels and the amount of glucose in
this case did not show difference (p> 0.05). This problem, the high mortality in this group proves to be
unfit for the hormonal treatment concentration. Results of this study showed that attendance by
Corticosteroids can offer induction due to salinity stress makes the temperate and the method of the
daphnia enrichment and 5ppm concentration is more suitable for hormonal care.
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THE FISH BRAIN, A PHOTO-NEUROENDOCRINE ORGAN
Falcon, J., Sauzet, S., Besseau, L., Herrero, M.J., Herrera, P., Cazamea-Catalan D., Fuentes, M., Boeuf,
G., Muñoz-Cueto, J.A.
Symposium: Contributed Papers Presentation:oral
Contact: Falcon J, Laboratoire Arago, FRE3355, BP44, Banyuls/mer cedex, F-66651 France
E-Mail: falcon@obs-banyuls.fr
Abstract: The sequential activation of arylalkylamine-N-acetyltransferase (AANAT) and hydroxyindoleO-methyltransferase (HIOMT) allows the conversion of serotonin into melatonin, the time-keeping
molecule of the organism. Daily changes in pineal gland AANAT activity determine the daily rhythm in
circulating melatonin levels. Teleost fish have two Aanats, Aanat1 (retina specific) and Aanat2 (pinealspecific). Here we report the existence, in the seabass Dicentrarchus labrax, of two Aanat1, Aanat1a and
Aanat1b, displaying differential expression in the retina, brain and peripheral tissues. In the brain, colocalization with HIOMT and serotonin was sometimes observed. Aanat1a and 1b expression and
AANAT1 activity were regulated by light in the retina and brain. Because we also observed opsinimmunoreactive cells in the diencephalon, we suggest the possible involvement of deep brain
photoreceptors in the photoperiodic regulation of AANAT1, at least in this area. These results would
support the idea that the fish brain contains photo-neuroendocrine cells. Supported by CNRS/UPMC
and ANR TEMPANAT. MJH was granted a Fellowship from Fundación Martín Escudero
STOMACH CONTENTS AND STABLE ISOTOPE ANLYSES: AN INTEGRATED APPROACH
TO STUDY THE FEEDING ECOLOGY OF DEEP-SEA FISHES AT A SEASONAL SCALE
Fanelli, E., Carte, J.E. and Papiol, V.
Symposium: Fish living on the edge Presentation:Poster
Contact: Emanuela Fanelli, ICM-CSIC, Passeig Maritim de la Barceloneta 37-49, Barcelona, 8003
Spain
E-Mail: efanelli@icm.csic.es
Abstract: Studies on feeding relationships of deep-sea organisms have concentrated on gut contents.
These data, have some limitations, because gut contents reflect diets at particular points in time and
space, and neglect certain types of dietary materials such as gelatinous plankton and detritus that may
nevertheless be very important in the sustenance of marine food-webs. Analysis of stable isotope (SIA)
composition is now common in aquatic ecosystems, it provides an indication of the origin and
transformations of organic matter. Stable isotopes integrate short-term variations in diet and thus are less
subject to temporal bias. SIA have rarely been applied to detect seasonal changes in fish diet and
applications of SIA in deep-sea ecosystems are very scarce. Despite their advantages, results of SIA often
need the knowledge of dietary composition from gut content analyses to be interpreted correctly, because
isotope composition gives only an average indication of the trophic level of food that has been
assimilated into tissues. Thus, in this study we combined information on stomach contents of deep-sea
demersal fishes with stable isotope composition of predators and prey in order to test for temporal
variations in feeding habits and trophic levels of predators. Results obtained by both techniques
evidenced a separation of diets as a function of the water column characteristics (i.e. winter-spring
homogenization vs. summer-autumn stratification).
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SPECIES SEPARATION OF THE DEEP-SEA APHANOPUS CARBO AND APHANOPUS
INTERMEDIUS (PISCES: TRICHIURIDAE) BY OTOLITH SHAPE ANALYSIS
Farias, I., Vieira, S., Delgado, J., and Figueiredo, I.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Inês Farias, Unidade de Recursos Marinhos e Sustentabilidade, Instituto de Investigação das
Pescas e do Mar (INRB, L-IPIMAR), Avenida de Brasília, Lisboa, --- 1449-006 Portugal
E-Mail: ifarias@ipimar.pt
Abstract: Two species of Aphanopus have been identified for the northeast Atlantic: Aphanopus carbo
and Aphanopus intermedius, which are distinguishable in terms of morphology by the number of
vertebrae (97-100 and 102-108 vertebrae, respectively) and the number of dorsal fin spines (38-40 and
40-44, respectively). These species have been reported to live in sympatry in the Azores, Madeira,
Canaries, and north western coast of Africa. Because the two species are not easily distinguishable by
direct observation, specimens are landed in Madeira under the same commercial designation. The
present work uses morphometrics and otolith contour shape as tools for species separation. The otoliths
were collected from specimens landed in Madeira and both univariate and multivariate statistical
analyses were applied. Results obtained from the different analyses proved to be adequate to separate the
species, with the advantage of being an inexpensive and less time consuming alternative to the genetic
analyses previously used.
HYPERTROPHY AND CONNEXIN REMODELLING IN ACCLIMATED RAINBOW TROUT
HEART
Fenna AJ, Shiels HA.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Andrew Fenna, University of Manchester, Faculty of Life Sciences, CTF Building, Grafton
Street, Manchester, Greater Manchester M13 9NT UK
E-Mail: andrew.fenna@postgrad.manchester.ac.uk
Abstract: During prolonged cold (< 5 C) acclimation of fish, the heart must maintain it's physiological
role as a circulatory pump both mechanically and electrically. In chronic cold conditions, ventricular
hypertrophy has been observed as a response to elevated work load. However, nothing is known about
the expression levels and distribution of cardiac gap junction protein connexin 43 (Cx43) in rainbow
trout during acclimation and/or hypertrophy. This talk will focus on Cx43 expression, phosphorylation
and distribution differences between cold and warm acclimated rainbow trout hearts and discuss why
these findings are of potential importance to fish heart physiology as well as evolution.
PHOTOPERIOD, MUSCLE GROWTH AND TRANSCRIPTOMAL RESPONSES IN ATLANTIC
COD (GADUS MORHUA)
Fernandes, J.M.O., Nagasawa, K., and Giannetto, A.
Symposium: Muscle development and growth Presentation:oral
Contact: Jorge Fernandes, Faculty of Biosciences and Aquaculture, Bodø University College, Bodø,
Nordland 8049 Norway
E-Mail: jorge.fernandes@hibo.no
Abstract: Premature sexual maturation of Atlantic cod in aquaculture parallels a significant decrease in
growth rate during the reproductive season and prevents the fish from reaching the desired market size of
circa 2 kg, which makes the industry unprofitable. Photoperiod manipulation, i.e. the application of
constant lighting during autumn and winter, can delay maturation but adds considerably to production
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costs. In order to overcome this bottleneck it is crucial to identify the gene networks that regulate muscle
growth and sexual maturation. To this aim, we have developed a molecular toolbox of key genes involved
in myogenesis, reproduction and epigenetic regulation, including DNA (cytosine-5)-methyltransferases
and the myeloid/lymphoid leukaemia gene family. We are currently using genomic, transcriptomic and
metabolomic approaches to identify miRNAs, protein-coding genes and metabolites involved in the
negative regulation of growth by sexual maturation and to understand how this complex network is
influenced by photoperiod.
GILL STRUCTURE REMODELING IN THE AMAZONIAN FISH (ARAPAIMA GIGAS).
Fernandes, M.N., Ramos, C.A., Costa, O.T.F., and Duncan, W.L.P.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Marisa Narciso Fernandes, Universidade Federal de São Carlos,Rodovia Washington Luiz km
235, São Carlos, São Paulo 13565-905 Brazil
E-Mail: dmnf@ufscar.br
Abstract: The morphometry and morphology of gills of air-breathing fish depend on fish dependence
from water or air breathing. The pirarucu Arapaima gigas is exclusively water-breather until nine days
post-hatch and gradually become obligatory dependent on atmospheric air using the swim bladder as
accessory organ for O2 uptake. We investigate the morphological changes in the gills of A. gigas during
the transition from water to air breathing mode of respiration focusing the gill remodeling. The
morphological remodeling of their gills (fish from 10 to 5000g) is characterized by intense cell
proliferation in the filament and lamella, sharp reduction of functional lamella by increasing epithelial
thickness and pillar cell system atrophy, presence of long cytoplasmic processes between adjacent cells
resulting in a continuous and sinuous intercellular channel between the epithelial cells, chloride cell
proliferation in the lamellar epithelium. These changes imply in a change from predominant respiratory
to ionic function of gills.
THE EFFECTS OF IMPLANTED PIT TAGS ON SWIMMING PERFORMANCE OF
NONSALMONID FISHES
Ficke, A. D., and Myrick, C. A.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Ashley Ficke, Colorado State University, Department of Fish, Wildlife, and Conservation
Biology, Campus Delivery #1474, Fort Collins, CO 80523-1474 USA
E-Mail: adficke@freshwaterfisheries.com
Abstract: Although many studies involving PIT tags are accompanied by laboratory tests of retention
and/or survival of tagged fishes, few have measured the effects of PIT tags on swimming performance.
We measured the swimming performance of flathead chub (Platygobio gracilis), creek chub (Semotilus
atromaculatus), and white sucker (Catostomus commersoni) subjected to one of the following
treatments: control (no surgery or tag), sham (surgery and suture, no tag), small PIT tag (12.5 mm PIT
tag surgically implanted), and large PIT tag (23 mm PIT tag surgically implanted). Fish were subjected
to stepped velocity trials immediately before tagging, one day after tagging, and six to seven days after
tagging. Swimming endurance did not differ significantly between treatments, which indicates that
using small or large PIT tags is a sound method of tracking nonsalmonid fishes in North America.

2010 Fish Biology Congress Abstracts

ANALISYS OF REPRODUCTIVE ASPECTS OF HYPOSTOMUS EMARGINATUS
(SILURIFORMES, LORICARIIDAE) IN THE UPPER TOCANTINS RIVER BASIN, AFTER THE
FORMATION OF SERRA DA MESA RESERVOIR, GOIÁS STATE, BRAZIL
Figueiredo, R. L., Cunha, P. V., and Ferreira, M. F. N.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Priscila Vieira Da Cunha, University of Brasília, Institute of Biology, Laboratory of
Ichthyology, Brasília, Distrito Federal 70790-160 Brazil
E-Mail: pris_vieira@yahoo.com.br
Abstract: Aiming to analyze reproductive aspects of Hypostomus emarginatus in a large reservoir in the
Tocantins River Basin using the gonadosomatic index (GSI) and the frequency of gonadal maturation
stages. The study covers two monitoring periods called: M1 (February/2001 to December/2002, each
three months) and M2 (December/2008 to December/2009, each two months). Looking at the trend of
the average values of GSI, there was an increase in these values between the first and the second
monitoring in the areas upstream and reservoir. Downstream was observed declines in these values. The
highest average value of GSI in M1 was observed in September for males (0.14x10-2) and females
(3.47x10-2); in M2 it happend in August for males (0.78x10-2) and females (4.36x10-2). Higher
frequencies of reproductive stages, when analyzed for both sexes, were observed in these same periods.
Individuals in reproductive stages were found throughout all the samples in two phases.
PH EFFECTS ON COPPER TOXICITY TO HEMIGRAMMUS RHODOSTOMUS AT
DIFFERENT DISSOLVED ORGANIC CARBON CONCENTRATIONS
Figueiredo, R.O., Silva, K.Y.S., Fonseca, V.S., Bevilacqua, A.H.V., Duarte, R.M., Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Ronildo Oliveira Figueiredo, Ave André Araújo, 2936, Manaus, Amazonas 69060-001 Brazil
E-Mail: ronildo_oliveira2@hotmail.com
Abstract: The aim of this work was to evaluate the influence of pH on copper toxicity, as LC50-96h, to
the Amazon fish Hemigrammus rhodostomus, at different concentrations of dissolved organic carbon
(DOC). The experimental series to determine the LCs50-96h were conducted at pH 6.5, 5.0 and 4.0,
with DOC concentration raging from 0.23 to 6.05mgC/L. At each experimental series fish were exposed
to ten copper concentrations, and mortality was annotated at 12h intervals. In all tested pH, a positive
correlation of the LCs50-96h and DOC was observed for the analyzed fish species, confirming that
DOC modulates the copper toxicity to fish. Surprisingly, copper toxicity was reduced at low pH in all
DOC concentrations, as seen by the increased LCs50-96h, particularly at pH 4.0. These results suggest
that in acidic conditions the DOC from Rio Negro is more efficient to binding copper from water,
decreasing its toxicity to fish. (Support: ICA, CNPq, FAPEAM)
GENOMIC AND PROTEOMIC CHARACTERIZATION OF CHILEAN BACTERIAL
PATHOGEN PISCIRIKETTSIA SALMONIS.
Figueroa, J., Rojas, C. Ojeda, N., Haussmann, D., Jara, C., Monras, M., Enriquez, R., Yañez, A., Slebe,
JC., Romero, A.
Symposium: Fish immunological responses Presentation:Poster
Contact: Jaime Figueroa Valverde, Instituto de Bioquímica, Universidad Austral de Chile, Isla Teja,
Valdivia, Valdivia No Zip Chile
E-Mail: jefigueroa@uach.cl
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Abstract: In the salmon farming 40% of the total losses that happen during production correspond to
infected-contagious diseases. Nevertheless, at the moment it is difficult to understand if the fish
pathogens isolated in Chile differ in their microbiological, biochemical, serologic and molecular
characteristics, with respect to bacteria of other countries. We are studying the Piscirickettsia salmonis,
an intracellular bacterium present in Chile since 1982 and causal agent of SRS (Ricketsial Syndrome of
the Salmon). To study this problematic the objective is: isolate and characterize the main subtypes of P.
salmonis present in Chile on the basis of genomic and proteomic differential analysis. Different
geographic zones were identified and in each zone samplings were realized to isolate P. salmonis. This
was followed by anatomic-pathological confirmation and phenotypical characterization, which included
biochemical and serologic analysis of 25 stocks. Molecular characterization of each isolated bacteria was
realized (PCR-RFLP of ribosomal gene 16 S and the intergenic spacer (ITS)). The sequences were
compared to determine homology of both genes between the different stocks. Total protein analysis was
realized by uni and bi-dimensional gels to establish gene expression at protein level.
(Innova-Chile IBM-259).
THE PHYSIOLOGICAL BASIS OF DOMINANCE IN MALE AND FEMALE ZEBRAFISH
Filby, Amy L , Gregory C Paull, Emily J Bartlett, Tamsin F A Hickmore, Charles R Tyler
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Charles Tyler, School of Biosciences, University of Exeter, Hatherly Laboratories, Prince of
Wales Road,, Exeter, Devon EX4 4PS UK
E-Mail: C.R.Tyler@exeter.ac.uk
Abstract: The zebrafish (Danio rerio) is an emerging model for studying social behaviour and its
underpinnings. In this species dominance hierarchies are established in both sexes, and dominant
individuals benefit from greater reproductive success. Here we report on a series of studies we have
undertaken to understand the physiological basis of dominance in zebrafish in both sexes, including the
neurological mechanisms. Comparing the physiology of dominant versus subordinate zebrafish we
found wide-ranging differences between the social ranks, that varied temporally, and between sexes. In
both sexes, dominants were larger in size than subordinates and plasma cortisol was higher in
subordinates. Gene expression profiles in the spleen also suggested differences in immune status between
ranks in both sexes. Subordinate males had higher expression levels of key hypothalamo-pituitaryinterrenal (HPI) axis genes, but this was not seen between the ranks in females. In females, dominants
had a larger gonad and showed different patterns of germ cell development, but this was not the case in
males. Dominants males, however, had higher levels of plasma androgens over subordinates. Targeted
analyses of 40 genes involved in aggression in the brains of males and females identified substantial
differences between ranks in both sexes associated with phenotypic differences in aggressiveness, which
occurred mainly in the hypothalamus and telencephalon. The patterns of differentially-expressed genes
implied conserved regulatory control of aggression in males and females including the hypothalamoneurohypophysial-system (HNS), serotonin, somatostatin, dopamine, HPI, hypothalamo-pituitarygonadal (HPG) and histamine pathways. Pharmacological manipulations of various nodes within the
HNS and serotonin pathways supported their functional involvement in aggression in both male and
female dominants. For example, in the HNS pathway, the gene encoding arginine vasotocin (AVT),
previously believed to be specific to male behaviours, was amongst those genes most associated with
aggression, and AVT administration to dominant females inhibited their aggression, as it did in males.
However, sex-specific differences in the gene expression profiles also occurred, including differences in
aggression-associated tryptophan hydroxylases and estrogen receptors.
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UNDERSTANDING NATIVE AND INVASIVE FISH SPECIES RICHNESS ACROSS
MEDITERRANEAN LANDSCAPES
Filipe, A.F., Magalhães, M.F. and Collares-Pereira, M.J.
Symposium: Contributed Papers Presentation:oral
Contact: Ana Filipa Filipe, Universidade de Lisboa, Faculdade de Ciências, Centro de Biologia
Ambiental, Lisboa, 1749-016 Lisboa Portugal
E-Mail: affilipe@fc.ul.pt
Abstract: Landscapes shape the freshwater fish species richness found locally. But which characteristics
are the most influential for native and invasive species remains unclear in Mediterranean streams. Here
we addressed this issue using a dataset of fish occurrences at 436 sites across 23 basins in south-western
Iberian Peninsula. We quantified the incremental explanatory power of multiple landscape factors in
local richness of native, invasive and overall species across and within basins using regression analysis
procedures. Patterns of local richness across basins were strongly associated with regional richness for all
species groups, whereas environmental factors showed a significant contribution to variation in invasive
species only. Within-basins, environmental factors were consistently associated with local richness for all
species groups, though their contributions to the total explained variation were always inferior to those
of spatial structure. These results have strong implications for water management in Europe within the
Water Framework Directive.
IDENTIFICATION OF ASPERGILLUS SPECIES FROM CULTIVATED WARM WATER FISH IN
MAZANDARAN PROVINCE IN IRAN
Firouzbakhsh, F., and Khosravi, A. R.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Farid Firouzbakhsh, Sari Agricultural Science and Natural Resource University, Sari,
Mazandaran Iran
E-Mail: f.firouzbakhsh@sanru.ac.ir
Abstract: Fungal infections of fish are widespread, which often affect wild and farmed species. The aim of
the present study was to isolate and identify Aspergillus species from skin, fins and gills of cultivated
cyprinids fish in Mazandaran province. The cases were included common carp (Cyprino carpio), silver
carp (Hypophthalmichthys molitrix) and grass carp (Ctenopharyngodon idella). The samples were
obtained from 180 fish and transferred to laboratory with ice condition. After processing of the samples;
they were cultured on Sabouraud dextrose agar containing chloramphenicol, corn meal agar, potato
dextrose agar and czapek-dox agar media under standard laboratory technical condition. The isolated
Aspergillus species were: Aspergillus flavus (42.37%), Aspergillus niger (28.81%), A. fumigatus
(20.34%), Aspergillus percicoler (3.39%), Aspergillus terreus (3.39%) and Aspergillus clavatus (1.70%).
The most frequent isolated fungi were Aspergillus fumigatus in three fish species. Ctenopharyngodon
idella was the least infected fish.
STRESS AND FEEDING IN FISH
Flik, G., Klaren, P.H.M., Gorissen, M., Manuel, R.,Bernier, N.J.
Symposium: Plenary Session Presentation:oral
Contact: Gert Flik, Radboud University, Faculty of Science, Institute for Water and Wetland Research,
Heyendaalseweg 135, Nijmegen, 6525 AJ Netherlands
E-Mail: g.flik@science.ru.nl
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Abstract: The stress-axis in fishes is a multi-level feedback regulatory system dominated by corticotropin
releasing hormone (CRH), adrenocorticotropic hormone (ACTH) and cortisol as the major stress
steroid. CRH-receptors, melanocortin receptors (MCR2R) and nuclear transcription factors for cortisol
mediate effects of the stress axis hormones in targets. Receptors found in first order targets secure the
energy to cope with stress, in second order targets they control feeding, growth, immune responsiveness
and reproduction. In fishes feeding behavior is highly stress-sensitive, understandably so because
hypothalamic CRH is pleiotropic and also involved in regulation of the feeding circuitry. Feedback by
cortisol on CRH-producing and -controlled cells may interfere with multiple processes. We will address
multilevel feedback by leptin, in fish a poorly understood type-I alpha helical cytokine. Its role in energy
balance is not fully clear, but it exerts powerful feedbacks on the stress-axis, a likely original function in
stress and feeding in fishes.
DOES THE MINERALOCORTICOID RECEPTOR HAVE A FUNCTIONAL ROLE IN THE
TELEOST GILL?
Flores, A.M. and Shrimpton J.M.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Anne-Marie Flores, University of Northern BC, 3333 University Way, Prince George, BC V2N
4Z9 Canada
E-Mail: annieflores05@yahoo.com
Abstract: We examined whether a functional role exists for the two different classes of cortisol receptors;
transferring rainbow trout from fresh- to ion-poor or salt water and by examining adult sockeye salmon
migrating from the ocean to spawning grounds. For rainbow trout, an increase in gill Na+,K+-ATPase
activity in the seawater group was associated with higher mRNA for Na+,K+-ATPase &#945;1b isoform.
In contrast, there was little change in gill Na+,K+-ATPase activity following the transfer to ion poor
water, but mRNA of the &#945;1a isoform was significantly elevated. The expression of GR and MR
showed little change when fish were transferred to either treatment, but prolactin receptor and growth
hormone receptor mRNA showed significant changes. In sockeye salmon, gill Na+,K+-ATPase activity
declined consistently during migration; accompanied by significantly increases in the &#945;1a isoform,
with little change in the &#945;1a isoform. Generally, mRNA expression for the corticosteroid receptors
declined during migration to freshwater. The findings suggest that cortisol may have a more limited role
than previously described.
COPPER BIOCONCENTRATION IN THE GILLS OF HEMIGRAMMUS RHODOSTOMUS
AFTER CHRONIC EXPOSITION TO BLACK WATERS OF THE AMAZON
Fonseca,V.S., Silva, K.Y.S., Figueiredo, R.O., Bevilacqua, A.H.V., Duarte, R.M., Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Vivianne Da Silva Fonseca, Ave André Araújo, 2936, Manaus, Amazonas 69060-001 Brazil
E-Mail: vivianne_engdepesca@hotmail.com
Abstract: The aim of this study was to evaluate the influence of dissolved organic carbon (DOC) on
copper bioaccumulation in the gills of Hemmigramus rhodostomus, under chronic exposure. Fish were
acclimated at INPA’s well water and Rio Negro water prior the experiments. The experimental sets
consisted of 4 treatments: INPA’s well water (4.6 µgCu/L), INPA’s well water with copper (10.6
µgCu/L), Rio Negro water (2.8 µgCu/L) and Rio Negro water with copper (123.1 µgCu/L). Copper sublethal concentrations were based on LC50-96h previously determined at the experimental conditions.
Fish exposed to copper in Rio Negro water presented significant higher copper concentration at gills
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after 21 and 28 days, while at INPA’s well water copper concentration was increased only after 21 days.
These results suggest that even under sub-lethal exposure, and in the presence of high DOC
concentrations, fish chronically exposed to copper bioaccumulate significant amount of copper in gills.
(Support: ICA, CNPq, FAPEAM)
INFLUENCE OF GARLIC EXTRACT ON GROWTH AND STRESS RESPONSE IN NILE
TILAPIA (OREOCHROMIS NILOTICUS L.)
Formoso-Rafferty, N., Lopez-Luna, J., Vasquez, L. and Villarroel, M.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Morris Villarroel Robinson, Departamento Produccion Animal, Universidad Politecnica de
Madrid, Avda. Complutense s/n, Madrid, Madrid 28040 Spain
E-Mail: morris.villarroel@upm.es
Abstract: Garlic can be used as an alternative antibiotic in fish due to its antimicrobial and antioxidant
properties and has also been shown to promote growth, but less is known about its possible effect on
animal welfare. In this study we evaluated the effect of garlic extract on growth of Nile tilapia
(Oreochromis niloticus) and its stress response. Fish (210±52 g) were given feed with or without added
garlic (100 mg kg-1) and either given a moderate stress (persecution for 5 min once a week) or left alone.
Fish without garlic and no stress showed the highest relative weight gain (40.6%), while no differences
were found among the other groups. Cortisol levels were similar among treatments but glucose increased
significantly during the trial period only in control fish (not fed garlic) from 33.0 to 43.4 mg dl-1 on
average. Funded by Ministerio Ciencia e Innovacion (Spain).
DISTRIBUTION AND POPULATION STATUS OF SAND GOBIES IN LAGOON MARSH
HABITATS – IMPLICATIONS FOR CONSERVATION
Franco, A., Zucchetta, M., Malavasi, S., Franzoi, P., and Torricelli, P.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Anita Franco, University of Venice, Department of Environmental Sciences - Castello 2737/B,
Venezia, 30122 Italy
E-Mail: afranco@unive.it
Abstract: Ensuring biodiversity through the conservation of relevant species (species of Community
interest) and their habitats is the main objective of the Habitat and Species Directive (92/43/EC).
Within this framework, the habitat characteristics of two small-sized endemic gobies were investigated in
the Venice lagoon, by means of habitat distribution models, and indicated marsh brackish habitats of the
Northern lagoon as the most suitable for both juveniles and breeders of the studied species. Such habitats
were further investigated by analysing the population structure, reproductive effort, somatic growth and
production of the two species, and showed a relevant role in supporting the growth and reproduction of
the studied populations. These results indicate marsh habitats as a conservation priority to protect the
population viability of the studied species, and the trend of increasing loss and modification of coastal
wetlands recorded all over Europe further urges the creation of adequate conservation plans.
ION TRANSPORTERS IN THE GILLS OF THE EURYHALINE BULL SHARK: EFFECT OF
ENVIRONMENTAL SALINITY
Franklin, C.E., Reilly, B.D., Cramp, R.L. and Wilson, J.M.
Symposium: Ion and acid-base regulation in fish Presentation:oral
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Contact: Craig E Franklin, School of Biological Sciences, The University of Queensland, Brisbane, QLD
4072 Australia
E-Mail: c.franklin@uq.edu.au
Abstract: The bull shark, Carcharhinus leucas, is one of only a few elasmobranch species that can live in
both marine and freshwater environments. For euryhaline elasmobranchs in freshwater, the gill
epithelium is hypothesised to function in sodium and chloride ion uptake. The aim of this study was to
identify ion transporters in the gills of C. leucas, and ascertain whether their expression is affected by
environmental salinity. We identified the orthologous ion-transporting genes Na+/K+ -ATPase, NHE3,
V H+ -ATPase and SLC26A4 (pendrin) in bull shark gills, with the latter being the first partial pendrin
cDNA sequence from a cartilaginous fish. In both freshwater and saltwater captured bull sharks,
immuno-labelling revealed that gill filaments and lamellae were rich in cells staining for Na+/K+ ATPase and V H+ -ATPase. The effect of environmental salinity on mRNA expression of ion
transporters will be presented.
IMPACT OF THE PESTICIDE FENPROPIMORPH ON SMOLT PHYSIOLOGY AND
DOWNSTREAM MIGRATION IN ATLANTIC SALMON
Fraser, T., Moe, M., and Mayer, I.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Thomas Fraser, Ullevålsveien 72, Bygning 13, Oslo, 33 Norway
E-Mail: Tom.Fraser@nvh.no
Abstract: The continued decline in wild Atlantic salmon (Salmo salar) stocks has been attributed to
factors operating within both the freshwater and marine environments, including the exposure to
anthropogenic contaminants. The effect of exposure to the pesticide fenpropimorph (CORBEL), alone
or in combination with the xenoestrogen ethynylestradiol (EE2) on smolt physiology and downstream
migratory behaviour was studied in Atlantic salmon smolts. An exposure trial was carried out at the Ims
Salmon Research Station in western Norway in which pre-smolts were exposed to environmentally
relevant levels of fenpropimorph (1.0 µg/L) administered in a pulsatile manner, alone or in combination
with EE2 (1 ng/L). The impact of contaminant exposure on smolt physiology was evaluated from a 24hour seawater challenge test, while the impact on downstream migratory behaviour was evaluated by
monitoring the movement of tagged-smolts when released in the River Imsa. Pesticide exposure
moderately reduced hypoosmoregulatory in smolts, especially when administered in combination with
EE2, but had no effect on downstream migratory behaviour.
DROUGHT EFFECTS ON AMAZONIAN FISH DIVERSITY: IMPLICATIONS OF CLIMATE
CHANGE
Freitas, C.E.C., Siqueira-Souza, F.K., Humston, R. and Hurd, L.E.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Carlos Ec Freitas, Federal University of Amazonas, Department of Fisheries Sciences, Av Gen
Rodrigo Otávio, 3000, Manaus, Amazonas 69077-000 Brazil
E-Mail: cefreitas@pq.cnpq.br
Abstract: The Amazon River Basin encompasses the highest fish species diversity on earth, but global
climate change is predicted to cause the loss of 7-12% of fish species by 2070. We monitored fish
species diversity in six floodplain lakes along the Solimões River from 2004-2007. Both within-lake
diversity and inter-lake diversity of fish declined during the 2005 drought compared to the previous year,
most likely because of an extended period of isolation of lakes from the river during the low water stage
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of the hydrologic cycle. During the two years subsequent to the drought both and diversity exhibited a
tendency to return to pre-drought levels, indicating a degree of resilience in fish community structure.
However, given the sensitivity of fish assemblages to this single short-term perturbation, the increased
drought intensity and frequency predicted by global warming models could have negative consequences
for tropical freshwater fish communities.
THE EXTREME FEEDING STRATEGY OF THE ARCTIC CHARR IS A GOOD MODEL FOR
STUDYING MECHANISMS OF APPETITE REGULATION
Frøiland, E., Jobling, M., Kling, P., Björnsson, B.T., and Jørgensen, E.H.
Symposium: Fish living on the edge Presentation:oral
Contact: Even H Jørgensen, Faculty of biosciences, fisheries and economics, University of Tromsø.,
Tromsø, N-9037 Norway
E-Mail: even.jorgensen@uit.no
Abstract: The anadromous Arctic charr (Salvelinus alpinus) utilize the rich feeding opportunity in Arctic
oceans by annual feeding migrations to the sea in summer. During the sea residence they may increase
body mass and fat stores several-fold, while overwintering in fresh water rely on mobilization of
endogenous reserves. Hence, seasonal changes in food availability are accompanied by concurrent
hyperphagia and anorexia which are seasonally regulated and not governed by food availability. The
Arctic charr is therefore a promising model for studies on neuroendocrine mechanisms underpinning
regulation of appetite in fish (and mammals). The discovery of the lipostatic signalling hormone leptin
was a breakthrough in the understanding of appetite regulation in mammals, and initial goals in this
project is to reveal if appetite is regulated by a lipostatic model in anadromous charr, if leptin is the
signal of adiposity and how appetite can be “switched off” for several months, despite emaciation.
PLASMATIC GROWTH HORMONE LEVELS IN THE FINE FLOUNDER (PARALICHTHYS
ADSPERSUS) ARE REGULATED TIME-DEPENDENTLY BY FASTING AND REFEEDING.
Fuentes, E.N., Einarsdottir, I.E., Molina, A., and Björnsson, B.Th.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Eduardo Fuentes Jofré, Universidad Andrés Bello, Laboratorio de Biotecnología Molecular,
República 217, Santiago, Región Metropolitana 8320000 Chile
E-Mail: edua.fuentes@gmail.com
Abstract: Fish growth is strongly influenced by nutrition, where the growth hormone (GH), directly or
indirectly, regulates the use of nutrients, food uptake, and food conversion. In this context, we studied
the effects of feeding on the plasma GH levels in the fine flounder using different periods of fasting and
refeeding. We used a radio immuno assay established for Atlantic halibut ((Hippoglossus hippoglossus)
to measure GH in the fine flounder. Validation of the method showed good parallelity of serial dilutions
of fine flounder plasma to the standard curve. We found that the plasma GH levels increased
differentially depending on the extension of the fasting period and decreased during the refeeding period.
Interestingly, the reduction occurred during the first 24 hours after refeeding. This is the first report
that shows that plasma GH levels are regulated by food intake in a flatfish and that significant changes
occur time-dependently during fasting.
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THE INSULIN-LIKE GROWTH FACTOR (IGF) SYSTEM: MOLECULAR CLONING,
CHARACTERIZATION AND TISSUE EXPRESSION PATTERN IN THE FINE FLOUNDER
(PARALICHTHYS ADSPERSUS)
Fuentes, E.N., Safian, D., Noll, D., and Molina, A.
Symposium: Muscle development and growth Presentation:Poster
Contact: Eduardo Fuentes Jofré, Universidad Andrés Bello, Laboratorio de Biotecnología Molecular,
República 217, Santiago, Región Metropolitana 8320000 Chile
E-Mail: edua.fuentes@gmail.com
Abstract: Fish muscle growth is a complex process mostly regulated by the insulin-like growth factor
(IGF) system. The organization of this system is well conserved between higher vertebrates and fish, and
includes IGF-I and IGF-II, IGFs receptors (IGFR) and IGF binding proteins (IGFBPs). In this study we
described the cDNA sequences for the IGF-I, IGF-II, IGF-IR, and the IGFBPs 2, 3 and 4 in the fine
flounder. We also characterized these molecules finding that the majority of the structural domains and
motifs responsible for the biological functions are well conserved. Finally, we described the expression
pattern of the components of the IGF system in different tissues finding the presence of the mRNA in a
wide range of tissue, including red and white muscle. These results represent the first approach for
further studies of the biology of the IGF system in the fine flounder, and its potential application for
muscle growth.
THE ACTIVATION OF THE MAPK/ERK AND PI3K/AKT SIGNALING PATHWAYS IN
SKELETAL MUSCLE IS REGULATED BY NUTRITION AND CORRELATED WITH SOMATIC
GROWTH IN THE FINE FLOUNDER (PARALICHTHYS ADSPERSUS)
Fuentes, E.N., Valdes, J.A., and Molina, A.
Symposium: Muscle development and growth Presentation:oral
Contact: Eduardo Fuentes Jofré, Universidad Andrés Bello, Laboratorio de Biotecnología Molecular,
República 217, Santiago, Región Metropolitana 8320000 Chile
E-Mail: edua.fuentes@gmail.com
Abstract: The MAPK/ERK and PI3K/Akt signal transductions are the two major pathways that promote
muscle growth in vertebrates. In fish, a few reports have described the regulation of these pathways,
using mostly in vitro approaches. In this study, we studied the activation of both pathways using
different periods of fasting and refeeding in the fine flounder. We found that the activation of both
signaling pathways was reduced differentially depending on the extension of the fasting period. On the
other hand, the activation of theses signaling pathways was increased after a meal supply. Finally, there
was a significant correlation between the activation of both pathways, the condition factor and specific
growth rate. Our results show, for the first time, that food modulates the activation of the MAPK/ERK
pathway in fish skeletal muscle, and that the activation of the PI3K/Akt and MAPK/ERK signaling
pathways in muscle is correlated with somatic growth in fish.
EFFECT OF PROBIOTIC STRAIN ON THE INNATE IMMUNE RESPONSE OF SOLE AND
TURBOT AND ON PROTECTION AGAINST LISTONELLA ANGUILLARUM
Fuentes-Edfuf, P.C., García-González, N.García-Lamas, A. Riaza, R. Seoane & Y. Santos
Symposium: Fish immunological responses Presentation:Poster
Contact: Cristina Fuentes, Dpto. Microbiología y parasitología. Edificio CIBUS, Facultad de Biología.
Universidad de Santiago de Compostela., Santiago de Compostela, A Coruña 15782 Spain
E-Mail: mishiva@hotmail.com
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Abstract: This research was focused in the study of the effect of bath and injection administration of
probiotic strain on cellular and humoral innate immune response of senegalese sole and turbot and on
the protection against Listonella anguillarum. With this aim, samples from head kidney leucocytes and
sera from fish treated with the probiotic strain as well as from control group were obtained. Respiratory
burst activity of phagocytes and lisozyme and bactericidal activities of fish sera were analyzed 48h after
probiotic administration. To study the protective effect of the administration of probiotic against
infection with L. anguillarum, fish treated with the probiotic strain were experimentally infected in
parallel with untreated fish. The results indicate that treatment of sole and turbot with the probiotic
strain have a protective effect against the vibriosis caused by L. anguillarum. This work was partially
founded by project INCITE 09E2R208063 ES and PGIDIT 07MMA002E from Xunta de Galicia.
ENERGETIC EXTREMES IN A HOSTILE HABITAT: FISH LOCOMOTION ON WAVE-SWEPT
CORAL REEFS
Fulton, C.J., Johansen, J. L. and Steffensen, J.F.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Chris Fulton, ARC Centre of Excellence for Coral Reef Studies, Research School of Biology,
The Australian National University, Canberra, ACT 2601 Australia
E-Mail: christopher.fulton@anu.edu.au
Abstract: Shallow wave-swept habitats are a major challenge for fish locomotion, where crashing waves
produce water flows equivalent to cyclone-force winds. Here we document the exceptional locomotor
energetics of Bluelined wrasse (Stethojulis bandanensis), which maintain tuna-like optimum swimming
speeds (7.5 lengths per second) while using no more energy than a similar-sized fish swimming four
times slower. Such high performance in S. bandanensis arises from their exceptional aerobic scope (22
times above RMR), streamlined rigid-body posture, and wing-like fins that generate lift-based thrust at
high speed. Literally flying underwater, Stethojulis and other winged-fin species are the most abundant
fish in wave-swept coral reef habitats. We discuss the extreme swimming performance of these reef fishes
within the context of other non-scombrid and scombrid fishes, and illustrate how such performance has
contributed to their domination of shallow coral reef habitats worldwide.
THE TRANSFORMING GROWTH FACTOR-B (TGF-B) SUPERFAMILY AND FISH MUSCLE
GROWTH
Funkenstein, B., Nadjar-Boger, E., Rebhan, Y., Balas, V., Pliatner A., and Olekh, E.
Symposium: Muscle development and growth Presentation:oral
Contact: Bruria Funkenstein, Israel Oceanographic & Limnological Research, POB 8030 Tel-Shikmona,
Haifa, 31080 Israel
E-Mail: bruriaf@gmail.com
Abstract: The TGF-; family members regulate growth, differentiation and metabolism of many cell types,
including skeletal muscle. We focused on TGF- superfamily members’ involvement in muscle growth of
the gilthead sea bream, Sparus aurata. Using recombinant DNA technology, we produced the first fish
active myostatin (MSTN) as well as two putative fish MSTN binding proteins: MSTN prodomain and
follistatin; these inhibited MSTN activity, illustrating their potential use as MSTN inhibitors in vivo for
enhancing fish muscle growth. To gain insight into the regulation of MSTN gene expression in fish,
several 5’-flanking regions of MSTN-1 and MSTN-2 genes were analyzed in a reporter gene assay. We
also found polymorphism of both the promoter and the first intron of MSTN-2 among cultured and
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wild populations of sea bream. Finally, two additional TGF- superfamily members were identified in sea
bream: GDF-11 and a novel isoform of fish TGF-, expressed in skeletal muscle and affected by nutrition.
IN VITRO CHARACTERIZATION OF TROUT SATELLITE CELLS PROLIFERATION AND
DIFFERENTIATION
Gabillard, J.C., Sabin, N.
Symposium: Muscle development and growth Presentation:Poster
Contact: Jc Gabillard, INRA, UR1037 Station Commune de Recherches en Ichtyophysiologie
Biodiversité et Environnement SCRIBE, Equipe Croissance et Qualité de la Chair de Poisson, Campus
Beaulieu, Rennes, 35000 France
E-Mail: Jean-Charles.Gabillard@rennes.inra.fr
Abstract: Fish satellite cells have been extracted from various species but characterization of cultured cells
and control of proliferation and differentiation was never reported. By immunocytofluorescence we
showed that 60-70% of the extracted cells expressed MyoD. After 7 days in DMEM containing 10% of
FCS, 50% of the cells were positives for Myogenin and 30% were positive for myosin. After 4 days, we
observed that most of the BrdU positive cells were positives for MyoD, while 30% were positives for
MyoD but were not proliferative. By contrast, less than 1% of Myogenin positive cells were positives for
BrdU. In order to separate proliferative and differentiation stage, we cultured cells in proliferation
medium for 7 days and then in differentiation medium for 3 days. Three days after switching the
medium, differentiation index was 40 fold higher than in proliferation medium, whereas the
proliferation rate was 3 fold lower. Finally, under ours conditions IGF1, IGF2, and FGF2 stimulate
myoblasts proliferation stronger than previously reported. Our study shows that most of the extracted
cells are myogenics and that we can control the onset of myoblast differentiation in trout.
EVALUATION OF TOXICITY IN JUNDIÁ (RHAMDIA QUELEN) EXPOSED TO
DELTAMETHRIN
Galeb, L. A. G.; Montanha, F. P.; Fredianelli, A. C.; Wagner, R.; Ganeco, L. N.; Almeida, B.V. ;
Pimpão, C.T
Symposium: Fish in a toxic world Presentation:Poster
Contact: Claudia Turra Pimpao, PUCPR - Pontificia Universidade Católica do Paraná, BR 376, km 14,
Bairro Costeira, São José dos Pinhais, Paraná 83010-500 Brazil
E-Mail: claudia.pimpao@gmail.com
Abstract: The aim of this study was to evaluate the toxic effects of sub lethal concentrations of DM,
absorbed by the water for 96 hours in Rhamdia quelen. The fish are provided by PUCPR, Brazil. This
experiment was divided into 5 treatments (control; 0.5; 0.1; 1.0 and 1.5 mg/L of DM), with 12 animals
in each aquarium. The fish were anesthetized and blood was collected for the following tests: complete
blood count, total and differential leukocyte count, plasma protein, aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phosphatase (ALP), gamma transferase (GGT) and albumin.
ANOVA was used for statistical analysis. Animals exposed to 0.1 mg/L of DM did not show behavioral
changes, but at concentrations above 0.5 mg/L were observed rapid opercular movements and irregular
swimming. In the control group were observed the following results: DM 0.5 mg/L showed a significant
increase (p <0.01) in total leukocyte count, DM 0.1 mg/L showed a reduction in AST (p<.05) and ALT
(p<.001), there was decrease in the 0.5 mg/L (p<0.001) and 1.0 mg/L (p<0.05 ) to ALT, and was
reduction in ALP in groups 0.1, 1.0 and 1.5 mg/L (p<0.01). The others parameters did not differ
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between the groups. Based on these results it is possible to conclude that the DM in low concentrations
may induce leukocytosis, but also lead to a compromised hepatic tissue in response to intoxication.
DOES PHOTOPERIOD INFLUENCE SEAWATER TOLERANCE IN JUVENILE PINK SALMON?
Gallagher, Z., Farrell, T and Brauner, C.J.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Zoe Gallagher, 6270 University Blvd., Vancouver, BC V6T 1Z4 Canada
E-Mail: zgal20@gmail.com
Abstract: Pink salmon, Oncorhynchus gorbuscha, are the most abundant Oncorhynchus spp and are
remarkable in their ability to enter seawater (SW) immediately following emergence from gravel when
they are as small as 0.2g. Other Oncorhynchus spp. can spend over a year in FW and rely on
environmental cues to trigger smoltificaton, which is associated with increased hypoosmoregulatory
ability prior to entering SW. Photoperiod is known to be involved in this parr-smolt transformation.
It is unknown whether pink salmon smolt and therefore whether photoperiod augments their salinity
tolerance. To investigate the effect of photoperiod on SW tolerance in juvenile O. gorbuscha we
subjected fish to complete darkness, and short (8L:16D) or natural (12L:12D) photoperiods in both FW
and SW. Trials were conducted with alevins prior to, at, and following natural SW entry times.
Mortality, growth, whole body water, Na+ and Cl- content, and gill Na+K+ ATPase activity were used
to assess SW tolerance.
THE PHYSIOLOGY AND FUNCTIONAL GENOMICS OF OSMOTIC TOLERANCE IN
FUNDULUS SPECIES
Galvez, F., Zhang, S., Guan, Y., and Whitehead, A.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Fernando Galvez, Louisiana State University, Department of Biological Sciences, 216 Life
Sciences Building, Baton Rouge, Louisiana 70803 USA
E-Mail: galvezf@lsu.edu
Abstract: Custom oligo arrays (6,800 unique probes) have been used to profile transcriptomic changes in
Fundulus populations during osmotic shock. We found 498 genes showing a significant expression
change during the time course of hypoosmotic shock and acclimation, consisting of the early, transient
expression of genes involved in signaling, followed by altered expression of genes affecting cell
morphology, and finally of genes involved in osmoregulation and energy metabolism. The
transcriptional profile of most of these differentially expressed genes varied considerably between F.
heteroclitus, a highly plastic species, and F. majalis, a much less plastic species. Two of the most notable
differences involve genes associated in apoptotic pathways and in polyamine synthesis. Polyamines are
ubiquitous polycationic molecules required to support a wide variety of cellular functions, including the
regulation of cell proliferation and cell differentiation, and the inhibition of apoptosis. This presentation
will discuss the physiological function of polyamines in hypoosmotic tolerance in Fundulus species.
ONTOGENETIC EFFECTS ON THERMAL TOLERANCE AND METABOLIC DEPRESSION IN
FISHES
Gamperl, A.K., Kelly, N.I, Alzaid. A, and Nash, G.W.
Symposium: Fish living on the edge Presentation:Poster
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Contact: Kurt Gamperl, Ocean Sciences Centre, Memorial University of Newfoundland, St. John's, NL
A1C 5S7 Canada
E-Mail: kgamperl@mun.ca
Abstract: We measured the metabolism of young of the year (YOY, 0.2 - 0.5 g), small (3 - 5 g) and adult
(> 100 g) 9 - 10oC acclimated cunner (a wrasse capable of metabolic depression) during a critical thermal
maximum (CTM) test, and when exposed to a temperature decrease from 9-1oC over several days.
Further, we exposed Atlantic cod of similar sizes to the same CTM protocol. The temperature at which
metabolic depression was initiated in cunner decreased with body size (age), from 7oC for adults to
5&#730;C for YOY. Further, the extent of metabolic depression was size-specific: ~80%, ~65% and
~55% for YOY, small and adult fish, respectively. The CTM of cunner was always much greater than for
cod. However, the effect of size (age) on CTM was opposite for the two species. The CTM of cunner
decreased from 28.4 to 26.3oC, whereas it increased from 21 to 22.4oC in cod.
RE-THINKING HOW HIGH TEMPERATURE IMPACTS FISH CARDIOVASCULAR
FUNCTION
Gamperl, A.K., Rodnick, K.J. and Syme, D.A.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Kurt Gamperl, Ocean Sciences Centre, Memorial University of Newfounfland, St. John's, NL
A1C 5S7 Canada
E-Mail: kgamperl@mun.ca
Abstract: For many years, it was thought that cardiac output in fishes was limited at high temperatures
because stroke volume (i.e. myocardial contractility) could not be increased or maintained. However,
several recent studies challenge this dogma, and provide new insights into the interplay between elevated
temperatures, heart rate (fH, contraction frequency) and stroke volume (SV). For example, data
show/suggest that: 1) the elevated cardiac output required to meet the fish’s metabolic demands at high
temperatures is met solely through an increase in fH because tachycardia is a requisite (unavoidable)
physiological response, not because of an inability of fish to increase SV; 2) limitations in maximum fH,
and the appearance of arrhythmias, may constrain the heart’s pumping capacity at high temperatures;
and 3) if/when SV becomes limiting, this is due to an increase in the work required to lengthen the
ventricular myocardium (i.e. negative work), and an inability to fill the stiffened ventricle.
TRANSCRIPTOME OF FAST SKELETAL MUSCLE IN THE SEA BREAM IN RELATION TO
ONTOGENETIC STAGE AND NUTRITIONAL STATE
Garcia de la serrana, D., Vieira, V.L.A., Estevez, A., Darias, M., Andree, K., Gisbert, E., and Johnston, I.
Symposium: Muscle development and growth Presentation:oral
Contact: Daniel Garcia De La Serrana Castillo, Scottish Oceans Institute, Gatty Marine Laboratory., St
Andrews, Scotland KY16 8LB UK
E-Mail: dgdlsc@st-andrews.ac.uk
Abstract: The sparid gilthead sea bream (Sparus aurata) is an important commercial species in the
Mediterranean, however only limited genetic resources are available (<70,000 ESTs). To address this
issue the transcriptome of fast skeletal muscle was determined at different nutritional states and stages of
ontogeny using Roche 454 titanium sequencing. RNA was extracted from fish of <100g and > 1.5kg fed
to satiation and fish of <100g fasted for 5d. 400,000 reads were obtained per sample (half-plate), and
assembled using Newbler software into contigs and isotigs which were then blasted and annotated using
Blast2GO. Transcriptional regulation of selected growth regulating pathways was then investigated in
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an independent fasting-refeeding experiment with juvenile sea bream and related to changes in fibre
number and size and the number of myogenic precursor cells identified with a Pax7 antibody. Supported
by a FP7 grant “Lifecycle” from the European Union (EU-FP7 222719).
CHANGE IN HABITAT SUITABILITY BY HYDROPEAKING DAM OPERATION: DOES IT
TRIGGER MOVEMENT OF DARTER AND CATFISH SPECIES?
García, A., Mouton, A.M., Habit, E., Link, O., and Parra, O.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Alex García, Centro de Ciencias Ambientales EULA-Chile, Universidad de Concepción, Barrio
Universitario s/n, casilla 160-C, Concepcion, Chile
E-Mail: alex.garcialancaster@gmail.com
Abstract: In the Biobío River, Chile, two large dams operate as hydropeaking power plants since 1997,
affecting the flow regime for more than 100 km. The movement response of a native darter and a catfish
species to changes in habitat suitability by hydropeaking events was analyzed. The study covered four
hydropeaking events in a riffle section with the highest fish’ abundance of the reach. Of the 2043
individuals marked and 146 PIT tagged, 12% were recaptured or detected. Species selected fast flowing
habitats. Only the mobility of both juvenile species shows a pattern associated to the change in habitat
suitability, but only juvenile darters consistently moved when habitat worsen and were able to get to
another good or better habitat. This can be understood as a small scale connectivity problem for
species/life stages that are not able to stay in favorable habitat conditions in a flow regulated system.
FONDECYT 1080082
EVALUATION OF SEROLOGICAL MARKERS FOR IDENTIFICATION OF DENDRITIC-LIKE
CELLS IN HAEMATOPOIETIC TISSUES OF TURBOT
García-Lamas, N., Fuentes-Edfuf, C., García-González, P., Seoane, R. and Santos, Y.
Symposium: Fish immunological responses Presentation:Poster
Contact: Naiara García Lamas, Universidad de Santiago de Compostela, Facultad de BiologíaEd.CIBUS, Dpto.Microbiología y Parasitología, c/Lope Gómez de Marzoa s/n, Santiago de compostela,
A Coruña 15782 Spain
E-Mail: naiara.garcialamas@hotmail.com
Abstract: In fish, it is considered that macrophages are the main antigen presenting cells, responsible for
the initiation and regulation of immunity. Recent studies, using light or electronic microscopy
techniques, have demonstrated the existence of cells, morphologically similar to dendritic cells, in the
gills and hematopoietic tissues of salmonid fishes, but their role in the immune response has not yet been
established. The aim of the present study was to develop serological tools that allow identification and
study of the function of cellular components associated with specific immunity in turbot. The leukocyterich fraction was obtained by density gradient centrifugation of cell suspensions from head kidney and
spleen of turbot. The analysis was conducted by flow cytometry for the identification /quantification and
study of the distribution of dendritic cells and melanomacrophages, and by Western Blotting to identify
the antigen recognized by commercial antibodies. This work was partially founded by project INCITE
09E2R208063 ES and PGIDIT 08MMA011200PR from Xunta de Galicia.
GONADOTROPINS AND SPERMATOGENESIS IN ZEBRAFISH

2010 Fish Biology Congress Abstracts

García-López, Á., de Jonge, H., Nóbrega, R.H., de Waal, P.P., van Dijk, W., Hemrika, W., Taranger,
G.L., Bogerd, J., and Schulz R.W.
Symposium: Zebrafish: a model for physiology Presentation:oral
Contact: Angel Garcia-Lopez, Instituto de Ciencias Marinas de Andalucía (CSIC), Dept. de Biología
Marina y Acuicultura, Avda. República Saharaui nº 2, Puerto Real, Cadiz 11510 Spain
E-Mail: angel.garcia@icman.csic.es
Abstract: Zebrafish Leydig cells and Sertoli cells express the mRNAs for both gonadotropin receptors,
fshr and lhcgr. While fshr expression in Leydig cells has been reported in other fish species and may be a
common piscine feature, lhcgr expression in Sertoli cells has not been reported previously and might be
related to the undifferentiated gonochoristic mode of gonadal sex differentiation in zebrafish.
Recombinant zebrafish FSH and LH (i.e. rzfFSH and rzfLH) stimulate androgen production both using
predominantly the cAMP/protein kinase A pathway. Despite this similarity, only rzfFSH up-regulates
the mRNA levels of a number of testicular genes (including steroidogenesis-related and Leydig cellspecific transcripts), while rzfLH or human chorionic gonadotropin does not. These (mechanistically yet
unexplored) differences may explain the capacity of FSH to support both steroidogenesis and
spermatogenesis on a long-term basis, while LH actions could be restricted to specific periods requiring
an acute up-regulation of steroidogenesis, like spermiation and spawning.
BONE MORPHOGENETIC PROTEIN 15 AND GROWTH DIFFERENTIATION FACTOR 9 IN
EUROPEAN SEA BASS OOCYTE DEVELOPMENT
García-López, Á., Halm, S., Tyler, C.R., Martínez-Rodríguez, G., and Prat, F.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Angel Garcia-Lopez, Instituto de Ciencias Marinas de Andalucía (CSIC), Dept. de Biología
Marina y Acuicultura, Avda. República Saharaui nº 2, Puerto Real, Cadiz 11510 Spain
E-Mail: angel.garcia@icman.csic.es
Abstract: It is well known that vertebrate oocytes contribute actively to follicle development and
maturation by secreting a variety of growth factors, among which growth differentiation factor 9
(GDF9/gdf9) and bone morphogenetic factor 15 (BMP15/bmp15) have been paid particular attention
both in mammals and in zebrafish. Recently, we have cloned the cDNA sequences encoding for gdf9 and
bmp15 in the European sea bass Dicentrarchus labrax, the most important commercial marine fish
species in the Mediterranean area, and reported their high mRNA levels in early stages of ovarian
development. Here, we provide further evidences supporting the potential roles of gdf9 and bmp15 in
sea bass folliculogenesis. Specific antibodies were raised and used to quantify protein levels throughout
oocyte development as well as for cellular localization studies together with in situ hybridization
approaches. In addition, the roles of both factors on the compensatory ovarian growth induced by
unilateral ovariectomy were evaluated.
NEAR- NATURE WATER COURSES AT HYDROPOWER PLANTS AS FISHWAYS AND
RUNNING WATER HABITATS
Gebler, R.-J.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Rolf-Jürgen Gebler, Ingenieurbüro Dr. Gebler, Walzbachtal, D 75045 Germany
E-Mail: gebler@ib-gebler.de
Abstract: Since several years near-nature water courses are installed at large hydropower stations in
Germany and Swizerland. They serve as fishways and but as well as running waterhabitats, especially for
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rheophilic species. So far 3 of them are in use at the rivers Rhine and Aare. With a length of about 1000
m, a width of 15-20 m and a discharge of 2.0-5.0 m3/s, these water courses have the dimension of little
rivers. Another much bigger river course with a discharge of 10-30 m3/s is under construction and others
are in the planning stage. These near-natural running waters are arranged with a natural river bed,
including riffles and gravel banks. The function of these structures is to establish the habitat connectivity
between the upstream and the downstream section of the power station but also to offer running water
habitats for rheophilic species. The author is the chief executive of the engineering consultants
responsible for design and construction of these river-courses. He will also discuss the maintenance and
the results of the associated monitoring programs.
GLASS EELS’GROWING PERFORMANCES IN RELATION TO METABOLISM AND
BEHAVIOUR
Geffroy B., Bolliet V. and Bardonnet A.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Benjamin Geffroy, INRA, UMR Ecobiop INRA/UPPA, Pôle d’hydrobiologie de l’INRA,
Quartier Ibarron., St Pee-sur-Nivelle, 64 310 France
E-Mail: bgeffroy@st-pee.inra.fr
Abstract: Recruitment in European glass eels is now close to 1% when compared to 1980’s recruitment
values and this species is considered as critically endangered (IUCN red list). Glass eels propensity to
migrate influences the yellow estuarine and river stocks densities, which in turn influences sex-ratio. A
better knowledge of parameters controlling glass eel’s colonization behaviour of river basin is a crucial
questioning to adapt fishing and stocking strategies to the European management plan. In the present
study, glass eel propensity to migrate was assessed thanks to a behavioural sorting, and individuals
classified as “migrant” or “sedentary”. After 3 months of rearing, “migrant” and “sedentary” glass eel
growing performances were compared according to their standard metabolism, and behaviour (activity,
feeding, and aggressiveness/aggregation). Results were analysed at the individual levels and discussed in
the context of the potential contribution of each glass eels “types” to the production of spawners.
SEA BASS HYPOXIA INDUCIBLE FACTOR (HIF)-1ALPHA: MOLECULAR CLONING AND
MRNA QUANTIFICATION DURING ACUTE AND CHRONIC HYPOXIA EXPOSURE.
Genciana Terova, Stefano Marelli, Giovani Bernardini, Marco Saroglia.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Genciana Terova, Dipartimento di Biotecnologie e Scienze Molecolari (DBSM), Università
dell'Insubria. Via J.H.Dunant, Varese, 3 - 21100 Italy
E-Mail: genciana.terova@uninsubria.it
Abstract: Aquatic hypoxia is a frequent event and in fish a complex set of physiological and biochemical
alterations are employed to cope with this environmental stress. Many of these adjustments depend to a
large extent on changes in the expression of genes that encode for physiologically relevant proteins.
Genes that are induced by hypoxia appear to share a common mode of transcriptional regulation. This
induction depends upon activation of a transcription factor, the hypoxia inducible factor-1 (HIF-1),
which is a heterodimer composed of two subunits: a and b. In this study we report first on the molecular
cloning and characterization of HIF-1a in sea bass (Dicentrarchus labrax). The full-length sea bass cDNA
for HIF-1a was isolated and deposited in the GenBank with accession no. DQ171936. It consists of
3317 base pairs (bp) carrying a single open-reading frame that encompasses 2265 bp of the coding region
and 1052 bp of the 3’ UTR. We then utilized the real-time PCR technology to monitor dynamic
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changes in levels of HIF-1a transcripts, in response to acute and chronic hypoxic stress. The number of
HIF-1a mRNA copies were significantly increased in response to both acute (1.9 mg/L, dissolved
oxygen for 4 hours) and chronic (4.3 mg/l, DO for 15 days) hypoxia in sea bass, whereas it remained
unchanged in fish exposed to hyperoxic (DO 13.5 ± 1.2 mg/L, 155 % saturation) conditions. This is the
first study to investigate the behaviour of HIF-1a gene transcripts during hypoxia in a representative of
marine, hypoxia-sensitive species.
LENGTH – WEIGHT RELATIONSHIP OF LARGESCALE TONGUESOLE ( Cynoglossus arel ) (
Bloch & Schneider, 1801) IN THE COASTAL WATERS OF BANDARE ABBAS .
Ghaffari, H., Ashja Ardalan, A., Hosseinzadeh Sahafi, H.
Symposium: Contributed Papers Presentation:Poster
Contact: Hamze Ghaffari, Faculty of Marine science and Technology, North Tehran Branch, Islamic
Azad University, , Tehran Iran
E-Mail: ghafari.1363@gmail.com
Abstract: Bony fish includes the largest groups of fishes that have high economic value. Among these fish
the order of Pleuronectiformes have the 6 families, 117 genera and 537 species in terms of diversity of
the most diverse order of fish are considered. Families belonging to this Order can be pointed
tonguefishes (Cynoglossidae) that in this family the species of Cynoglossus arel has remarkable
distribution in Persian Gulf region. In this study, given that species considered ,live in benthic
environment and offers can be considered as a biological indicator, is remarkable. The purpose of this
study was to determine the relationship between total length and body hight with total weight in both
sexes ,during this study 203 samples of female and 136 male samples belonged to the species of
Cynoglossus arel ,from October 2009 to March 2010 from the coastal waters of Bandar Abbas were
collected by trawling nets. Then, samples transferred to laboratory for biometry, at the first total length
and body height of each individual was measured to the nearest 1mm then total weight of each sample
weighed to the precision 0.1 g. Data and information obtained with the statistical software, Excel 2007
& SPSS 16 were analyzed. The average of total length ,body height and total weight in males respectively
was 224.5±3.1 mm , 48.8±0.7 mm and 53.7±2.2 g , and the average of total length, body height and
total weight in females respectively was 241.9±2.6 mm , 54.5±0.6 mm and 70.4±2.3 g . Non-linear
regression between total length-total weight and body height-total weight in male gender respectively
R2 = 0.964231, R2 = 0.972868 and the same relationship of female gender respectively R2 = 0.950758
& R2 = 0.971799 was obtained. The more linear regression between total length - body height in male
samples R2 = 0.945634 and in female R2=0.929493 was obtained, that in all cases positive and
significant correlation showed.
LENGH-WEIGHT RELATIONSHIP OF LARGSCALE TONGUESOLE ( CYNOGLOSSUS AREL )
IN COASTAL WATERS OF BANDARABBAS, PERSIAN GULF, I.R. OF IRAN .
Ghaffari, H., and Ardalan, A., and Hosein zade, H.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Hamze Ghaffari, Islamic Azad University, North Tehran Branch, School of Marine Science and
Technology, Tehran, Tehran 666666 Iran
E-Mail: ghafari.1363@gmail.com
Abstract:
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CHANGES IN THE TROUT CARDIAC PROTEOME IN RESPONSE TO THERMAL
ACCLIMATION; STRATEGIES TO MAINTAIN CONTRACTILE FUNCTION
Gillis, T.E. and Klaiman, J.M.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Todd Gillis, Department of Integrative Biology, University of Guelph, Guelph, ON N1G 2W1
Canada
E-Mail: tgillis@uoguelph.ca
Abstract: The rainbow trout heart remains functional between 4 and 20 C making it a good model to
study the adaptive capability of the vertebrate heart. The purpose of this study was to characterize how
the trout cardiac contractile element is modulated during thermal acclimation. To accomplish this we
acclimated trout for two months to 4 C, 12 C or 17 C and then characterized cardiac contractility at 7 C
and 17 C by measuring the Ca2+ sensitivity of actin-myosin (AM) ATPase. 2D DIGE was also used to
determine changes in the cardiac proteome. Results indicate that the activity of AM ATPase (expressed
per mg protein) is higher in the 4 C acclimated fish and this correlates with an increased level of
regulatory protein phosphorylation. In addition, it appears that the contractile function of the hearts
from fish acclimated to 17 C are more sensitive to an acute temperature change than those from fish
acclimated to either 4 C, or 12 C.
THE ROLE OF PKA IN REGULATING CONTRACTILE FUNCTION IN THE RAINBOW
TROUT HEART.
Gillis, T.E., Robertson, A and Klaiman, J.M.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Todd Gillis, Department of Integrative Biology, University of Guelph, Guelph, ON N1G 2W1
Canada
E-Mail: tgillis@uoguelph.ca
Abstract: One cellular mechanism involved in regulating cardiac contractility is the ß-adrenergic response
that increases the activity of protein kinase A (PKA). PKA phosphorylates a number of proteins,
including troponin I, and myosin binding protein-C. In mammals, this increases the rate of contraction
by increasing rates of crossbridge cycling. We have cloned cTnI from trout and found that it lacks a
critical N-terminal peptide. In mammalian cTnIs as well as those from birds, amphibians and reptiles
this peptide contains two PKA targets. The goal of this study is to determine how this sequence
difference influences the ability of PKA to regulate the contractility of the trout heart. To accomplish
this we have expressed trout cTnI and characterized how it regulates the Ca2+ activation of the troponin
complex following PKA phosphorylation. We are also characterizing how PKA alters cardiac
contractility by measuring the ability of skinned cardiac tissue to generate crossbridges and force in
response to Ca2+.
CORTISOL INFLUENCES CARBONIC ANHYDRASE EXPRESSION AND ACTIVITY:
IMPLICATIONS FOR ACID-BASE REGULATION
Gilmour, K.M., Collier, C.L., Dey, C, and Perry, S.F.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Katie Gilmour, Department of Biology, University of Ottawa, 30 Marie Curie, Ottawa, ON
K1N 6N5 Canada
E-Mail: kgilmour@uottawa.ca
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Abstract: Rainbow trout compensate for an acidosis by reducing branchial bicarbonate excretion and
enhancing renal bicarbonate reabsorption to elevate the plasma bicarbonate concentration. However,
the factors that initiate these responses remain unclear. In this study, the hypothesis that elevation of
circulating cortisol initiates compensatory responses to a metabolic acidosis was tested. Branchial net
acid excretion was measured in acid-infused rainbow trout under control conditions and following
treatment with the cortisol synthesis inhibitor metyrapone. Acid infusion was associated with significant
elevation of plasma cortisol and a significant increase in branchial net acid excretion that was eliminated
by metyrapone treatment. Acid infusion was also associated with transcriptional regulation of carbonic
anhydrase (CA), as was cortisol treatment. These data implicate elevation of circulating cortisol as one
factor that elicits compensatory responses to a metabolic acidosis, and suggest that cortisol-induced
regulation of CA transcription and activity contribute to acid-base regulation in rainbow trout.
PREDATOR-PREY INTERACTION OF PIKEPERCH, SANDER LUCIOPERCA (L.) FRY: THE
ROLE OF SMELT, OSMERUS EPERLANUS (L.) POPULATION COLLAPSE IN LAKE
VÕRTSJÄRV (ESTONIA)
Ginter, K., Kangur, K., Kangur. A., Kangur, P.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Ginter Kai, Estonian University of Life Sciences, Center for Limnology, Rannu vald, Tartumaa
61117 Estonia
E-Mail: Kai.Ginter@emu.ee
Abstract: Pikeperch is a major predator in eutrophic waters, such as the large lowland lake Võrtsjärv. The
size and structure of pikeperch population are strongly influenced by the diet shift at the juvenile stage.
The study focuses on the cascading effect of the cool water fish smelt collapse on pikeperch population as
smelt is considered the first proper prey fish for pikeperch. In 2007-2009 we dissected the stomach of
405 4–12 cm long pikeperch from L. Võrtsjärv, investigated the prey selection and growth and compared
the findings with data from previous investigations in the 1950 to1989 by Erm (1955, 1961), Kangur
(1971), Haberman et al. (1973) and Järvalt (1989). In the end of 1950s, when smelt was abundant, most
of 0+ pikeperch started to eat fish in midsummer. In contrast, the shift from planktivory to piscivory at
the end of the first growing season was seldom observed in our investigation due to the collapse of smelt
population.
DIFFERENTIAL EXPRESSION OF MYOGENIC REGULATORY FACTOR MYOD IN RED AND
WHITE SKELETAL MUSCLE OF PSEUDOPLATYSTOMA CORRUSCANS DURING JUVENILE
PHASE
Giusti, J., Castan, EP., Almeida, F.L.A., Carvalho, R.F., Dal-Pai-Silva, M
Symposium: Muscle development and growth Presentation:Poster
Contact: Maeli Dal Pai Silva, UNESP, Bioscience Institute, Botucatu, São Paulo 18618970 Brazil
E-Mail: dpsilva@ibb.unesp.br
Abstract: In fish, the skeletal muscle growth mechanisms, hypertrophy and hyperplasia, are regulated by
the expression of myogenic regulatory factors (MRFs). The aim of this study was to analyze hypertrophy
and hyperplasia and the MRF MyoD gene expression in red and white skeletal muscle of
Pseudoplatystoma corruscans, one of the most important food specie farmed in Brazil. Juvenile animals
(n=8) were sacrificed, and muscle samples were colled in liquid nitrogen; transverse sections stained with
Haematoxilin-Eosin were used to evaluate hypertrophy and hyperplasia mechanisms. MyoD gene
expression was determined by RT-qPCR. Hyperplasia was the main process observed in juvenile stage in
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red and white muscle. MyoD expression was significantly higher in red muscle; this can be related to the
red muscle physiology.
GNRH 3 IN THE BRAIN OF ASTYANAX ALTIPARANAE (GARUTTI, 2000).
Gomes, C.C., Jesus, L.W.O., Gomes, S.M.Z., Melo-Dias, G.C., Borella, M.I.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Maria Ines Borella, Institute of Biomedical Sciences, University of Sao Paulo., Sao Paulo, SP
05508-900 Brazil
E-Mail: miborell@yahoo.com.br
Abstract: GnRH is a neuropeptide with 25 described isoforms among vertebrates and invertebrates. In
fish, three isoforms are generally found. Depending on its localization in the brain, the GnRH can be
involved in reproduction, in which its secretion stimulates the pituitary to release gonadotropins, and
these hormones regulate the gametogenesis and steroidogenesis, and/or act in neuromodulation, with
implications in the modulation of sexual behavior. Therefore, the main emphasis of this study is to
describe the distribution of GnRH3 in the brain of the South American teleost Astyanax altiparanae by
imunocytochemical methods of peroxidase. Immunoreactivity to anti-GnRH 3 was found in the cell
bodies of neurons in torus longitudinalis, glomerular nucleus, central and dorsal posterior nucleus of
dorsal thalamus, olfactory bulbs, terminal nerve ganglion, preoptic area, parvocelular and magnocellular
periventricular nucleus, and ventral tuberal nucleus, together with a large number of fibers, including
those innervating the neurohypophysis.
EFFECTS OF AMMONIA ON BACTERIAL LIPOPOLYSACCHARIDE INDUCTION OF THE
ACUTE PHASE RESPONSE IN DANIO RERIO
Gonçalves, A. F.; Rodrigues, P.; Coimbra, J. and Wilson, J. M.
Symposium: Fish immunological responses Presentation:oral
Contact: Filipa Goncalves, CIIMAR, Rua dos Bragas 289, Porto, 4050-123 Portugal
E-Mail: fgoncalves@ciimar.up.pt
Abstract: Ammonia is a toxic by-product of amino acid catabolism and a common environmental
pollutant. It is also associated with increased disease susceptibility in fish although the mechanism is not
well understood. Disturbances of the acute phase response (APR) by environmental contaminants have
been found to negatively influence the ability to protect against infection. We investigated whether sublethal acute ammonia exposure could modulate acute phase protein gene expression in zebrafish using a
challenge with bacterial lipopolysaccharide (LPS). Zebrafish were sampled after 24h, and a panel of nine
genes was evaluated for APR induction by qPCR in viscera. The expression of serum amyloid A (SAA),
haptoglobin and leukocyte cell-derived chemotaxin 2 (LECT2) increased as a result of LPS. Interestingly,
the LPS induced increase in expression of SAA and haptoglobin was impaired with exposure to
ammonia, providing evidence that there is a potencial immunosupression. AFG was supported by FCT
fellowship SFRH/BD/36533/2007.
ENDOCRINE REGULATION OF FEMALE REPRODUCTIVE AND AGGRESSIVE BEHAVIOR
IN A FISH WITH SEX-ROLE REVERSAL
Gonçalves, D., Baruzzo, M., Costa, S., Teles, M., and Oliveira, R.F.
Symposium: Social interaction physiology in fish Presentation:Poster
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Contact: David Goncalves, Eco-Ethology Research Unit, ISPA, Rua Jardim do Tabaco 34., Lisbon,
1149-041 Portugal
E-Mail: davidg@ispa.pt
Abstract: The extraordinary diversity of mating systems within fishes offers an excellent opportunity to
study the proximate mechanisms mediating the expression of sexual behaviours in both males and
females. In spite of this opportunity, the endocrine mechanisms regulating sexual behaviour has been
mainly investigated in males as in most species females assume a passive role during courtship. In a sexrole reversed population of the peacock blenny Salaria pavo, females take the initiative in courtship and
court males with a complex and stereotyped motor display while adopting a conspicuous nuptial
colouration. We studied the effects of ovariectomy and androgen and estrogen administration in female
aggressive and sexual behaviours in this population. As expected, ovariectomy produced a significant
decrease in estradiol (E2) and testosterone (T) plasma levels within two weeks and silastic implants of
these steroids successfully reversed this decrease. After two weeks, the time spent displaying the nuptial
colouration and the frequency of courtship acts towards a nesting males were significantly lower in
ovariectomized females when compared with intact sham-operated females. Nevertheless, 70% of the
ovariectomized females still courted at least once the nesting male after this period in comparison with
100% of the sham-operated females. In ovariectomized females, E2 implants partially restored the
frequency of courtship behavior but not the time spent displaying the nuptial coloration while T had no
noticeable effect. None of these manipulations, including ovariectomy, produced significant effects in the
frequency of aggressive displays towards a mirror.
CELL PHYSIOLOGY OF FISH GILL MITOCHONDRION RICH CELLS
Goss, GG Ryder, JD, Tresguerres M and Parks, SK
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Greg Goss, University of Alberta, Dept of Biological Sciences, Rm Z 512, Edmonton, AB T6G
2E9 Canada
E-Mail: greg.goss@ualberta.ca
Abstract: Regulation of acid-base and ions are essential for fish survival. Specialized gill mitochondrionrich (MR) cells are responsible for the active transport required to maintain homeostasis. Despite our
knowledge of the types of transporters present, we know little about how they are activated. We have
utilized our intracellular pH (pHi) imaging system to uncover the specific cellular mechanisms
responsible for activation of ion-transport processes in gill MR cells. We present evidence for Cl/HCO3- exchangers (CBE) acting apically for transepithelial Cl- uptake on one MR cell population and
a second CBE located basolaterally for pHi regulation. We also present evidence for basolateral Cldependent Na+/H+ exchangers playing a role in pHi regulation. Our data on dopamine and PMAstimulated Na+-dependent transport processes suggest are the first evidence of the intracellular signalling
pathways that might be responsible for regulations of ion transport in MR cells. Funded by a NSERC
Discovery Grant to GGG.
DEMOGRAPHIC RESPONSES OF TROUT POPULATIONS TWO DECADES AFTER HABITAT
MANIPULATION IN FIVE COLORADO STREAMS
Gowan, C., S. White, J. Harris, K. Fausch
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Charles Gowan, Department of Biology, Randolph-Macon College, Ashland, Virginia 23005
USA
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E-Mail: cgowan@rmc.edu
Abstract: We showed previously that increased trout populations following habitat manipulation were
due to connectivity to unmanipulated reaches, but studies lasting decades or more are lacking. We
evaluated efficacy of log-drop structures more than 20 years after initial installation by quantifying
structure longevity, effects on physical habitat, and effects on juvenile and adult trout abundance. Log
drops were installed six Colorado streams in 1987 and 1988, and habitat and fish abundance were
measured annually through 1994. In 2009, we resampled five of the streams, finding results similar to
those from 1988 to 1994. All but 2 of 53 logs were functioning normally. Mean and total pool volume
continued to be higher in treatment sections than adjacent controls. Abundance of adult (but not
juvenile) trout remained higher in treatment sections. We conclude that ongoing connectivity (via fish
movement) to unmanipulated reaches is responsible for maintaining the observed treatment effect over
time.
QUANTIFYING THE IMPACT OF ENVIRONMENTAL STRESS ON LEARNING AND
MEMORY IN ATLANTIC SALMON (SALMO SALAR)
Grassie, C., Braithwaite, V.A., Nilsson, J. and Ebbesson, L.O.E.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Cairsty Grassie, Department of Biology, University of Bergen, Bergen, P.O. Box 7800 N-5020
Norway
E-Mail: ocg102@psu.edu
Abstract: Fish need to behave flexibly in order to adapt their behaviour to changes in the environment
but this flexibility can be lost when fish are exposed to highly stressful situations. Fish can experience
many forms of stressors, for example in the wild there is predation pressure or in aquaculture changes in
water quality. Stress induced changes in behaviour can reflect changes in cognitive ability, particularly in
the capacity for learning and memory. Here we describe a technique used to quantify changes in the
learning ability of smolting Atlantic salmon (Salmo salar L.). Using a maze spatial learning task we
quantified the effects of different kinds of environmental stressors on learning abilities. Fish
performance was measured over a series of separate trials and their ability to learn was compared. We
discuss the results and consider the potential of this assay in other contexts.
LONGITUDIANL CONNECTIVITY AND REMEDIAL MEASURES IN THE RIVER EMÅN
Greenberg, L. A., Calles, O. and Tielman, J.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Larry Greenberg, Department of Biology, Karlstad University, Karlstad, S-65188 Sweden
E-Mail: Larry.Greenberg@kau.se
Abstract: Intact longitudinal conductivity ensures that fish migrate between habitats. Here, we present
our studies of longitudinal connectivity conducted from 2000-2009 as they relate to migration of trout
and other species in the regulated River Emån, Sweden. Two nature-like fishways for upstream
migration were constructed at Finsjö, approximately 30 km upstream of the Baltic Sea, in 2000. Based
on telemetry and PIT-tag studies, we found passage efficiencies of 89%-100% for trout and 50-100 %
for other species. Attraction efficiencies for trout were 50-89%. For downstream migration, 50% of the
smolts and 70% of the kelts swam past both dams at Finsjö, and 15% of the smolts and 50 % of the kelts
made it to the Baltic Sea. In 2009, a guidance rack was installed at upper Finsjö, and preliminary data
show that fish bypass the turbines. Effects of different remedial measures are explored using a population
model.
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EPIGEAL / HYPOGEAL TRANSITION IN PIMELODELLA SPP. (SILURIFORMES:
HEPTAPTERIDAE): PHYSIOLOGY OF PIGMENTATION
Grempel, R.G., Trajano, E. and Visconti, M. A.
Symposium: Contributed Papers Presentation:Poster
Contact: Renato Grotta Grempel, Departamento de Fisiologia, Instituto de Biociências da USP, Rua do
Matão, trav.14, São Paulo, São Paulo 05588-900 Brazil
E-Mail: renato.grempel@gmail.com
Abstract: Organisms restricted to subterranean environments are called troglobites, and adaptations to
these environments are called troglomorphisms. Among these adaptations, reduction or loss of
pigmentation and visual system are the two most conspicuous, being related to the conditions that
characterize these environments (e.g. lack of light). This study used three species of Pimelodella teleosts:
P. kronei and P. spelaea, from groundwater, and P. transitoria, from surface rivers to evaluate the degree
of reduction of the pigment cells of cave individuals (cell density and cell surface area) and its responses
to adrenaline, MCH, melatonin and acetylcholine. Cave fish species showed a considerable reduction in
density and size of these cells in comparison with P. transitoria, and also a reduction in the number of
cells that respond to hormones and neurotransmitters. Thus, it was concluded that the isolation, genetic
drift and other evolutionary processes have led to the selection of these characteristics.
FISH LIVING ON THE EDGE: THERMAL HISTORY IMPACTS SUSCEPTIBILITY OF
BIOLOGICAL MEMBRANES TO LIPID PEROXIDATION
Grim, J.M., and Crockett, E.L.
Symposium: Fish living on the edge Presentation:oral
Contact: Jeffrey M. Grim, Ohio University, Department of Biological Sciences, 107 Irvine Hall, Athens,
OH 45701 USA
E-Mail: grimj@ohio.edu
Abstract: Reactive oxygen species have the potential to induce lipid peroxidation (LPO) in biological
membranes. Membranes from fishes living at cold body temperatures are enriched in phospholipids
containing polyunsaturated fatty acids, which are inherently more susceptible to LPO than
phospholipids with fewer double bonds. Furthermore, animals at cold temperatures often possess
increased oxidative capacities relative to more warm-bodied counterparts. Together, these physiological
responses may expose animals at low temperatures to an elevated risk of LPO. Using the fluorescent
reporter C11-BODIPY and a hydroxyl radical generating system, susceptibility to LPO at a common
intermediate temperature (16 C) is higher in mitochondrial (1.4-fold) and sarcoplasmic reticular (2.1fold) membranes from cold (7 C)-acclimated striped bass (Morone saxatilis) compared with warm (25
C)-acclimated counterparts. We also will address how LPO susceptibility varies between mitochondrial
membranes of hearts from red-blooded (Notothenia coriiceps) and hemoglobin-less (Chaenocephalus
aceratus) Antarctic notothenioid fishes. Supported by NSF IOS 0842624 and NSF OPP 0741301.
IMPACTS OF PREDICTED FUTURE CO2 LEVELS ON MARINE TELEOST ACID-BASE
BALANCE
Grosell, M., Esbaugh, M. Perry, S.F and Gilmour, K.M.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Martin Grosell, 4600 Rickenbacker Causeway, Miami, FL 33149-1098 USA
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E-Mail: mgrosell@rsmas.miami.edu
Abstract: Elevated branchial acid excretion and renal HCO3- retention during hypercapnia is well
documented and contributes to plasma HCO3- accumulation and maintenance of blood pH. For marine
fish, base secretion by the intestine contributes to acid-base balance although its dynamic role in
compensation for acid-base balance disturbances largely remains to be examined. In plainfin
midshipman, severe hypercapnia (5% CO2) which results in greatly elevated plasma HCO3-, also results
in increased intestinal fluid HCO3- concentrations. Isolated intestinal tissue from midshipman exposed
to hypercapnia show base secretion rates similar to those of controls suggesting that the intestine is not
involved in retaining HCO3- during hypercapnia. In the gulf toadfish, lower levels of CO2 (800 ppm),
relevant to projected end of century conditions resulted in trends of increased plasma pCO2 and HCO3concentrations and increased rectal base excretion. The fraction of rectal base excretion contained in
CaCO3 precipitates was elevated by exposure to hypercapnia.
THE SHARK CHOROID PLEXUS (CP) ACTIVELY REMOVES INORGANIC PHOSPHATE (PI)
FROM CEREBROSPINAL FLUID (CSF)
Guerreiro, P.M.; Bataille, A. M.; Renfro J.L.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Pedro Miguel Guerreiro, Centre of Marine Sciences, University of Algarve, Faro, Algarve 8005139 Portugal
E-Mail: pmgg@ualg.pt
Abstract: While [Pi] is tightly regulated in blood, its control in CSF and the role of the CP have not been
determined in vertebrates. We studied Pi transport across the spiny dogfish (Squalus acanthias) CP.
Shark [Pi] CSF is, as in mammals, about one-half that of plasma. Unidirectional 33Pi fluxes across the
CP showed strong transport from CSF to blood side (ratio 25:1) under short-circuited conditions (TER:
91 ± 18.9 x cm2; PD: +0.9 ± 0.17 mV, CSF side positive). Transport was inhibited by 10mM arsenate,
depolarization with 100mM K+, 0.2mM ouabain and Na+-free medium. Li+ stimulated transport 2-fold
compared to Na+-free medium while 1mM phosphonoformic acid had no effect. RT-PCR revealed PiT1
and PiT2, but not NaPiII. Immunohistochemistry localized the PiT2-like transporter in the CP apical
border. In conclusion, the CP actively removed Pi from the CSF in a process consistent with a PiT-type,
Na+-dependent transporter, probably in apical microvilli.
INSULIN-LIKE GROWTH SYSTEM AND GROWTH REGULATION USING IN VITRO
MODELS.
Gutiérrez, J., Rius-Francino, M., Salmerón, C., Sánchez-Gurmaches, J. Acerete, L., Seiliez, I., Capilla,
E., Navarro, I.
Symposium: Muscle development and growth Presentation:oral
Contact: Joaquim Gutiérrez, Departament de Fisiologia, Facultat de Biologia, Universitat de Barcelona.
Av. Diagonal, 645, Barcelona, Barcelona 8028 Spain
E-Mail: jgutierrez@ub.edu
Abstract: The role of the IGF system on muscle growth is very important, including the regulation of
proliferation, differentiation, metabolism.... The utilization of myocytes in vitro is an interesting model
that permits to avoid the effects of IGFs systemic regulation. IGF-I effects on fish muscle have been well
studied demonstrating the presence of abundant IGF-I receptors, binding proteins, and substrates uptake
stimulation. Transduction pathways analysis showed that MAPK and AKT present different activation
during myocyte development; whereas TOR coordinates nutrition and growth. Less known, IGF-II has
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also a significant role on muscle. Next research should focus on the dependency of local IGF production
from GH, the differential role of IGF-II, the balance between proliferation and differentiation, or the
interaction between protein synthesis and degradation. This information can be very useful for diet
design, strain selection or culture practices in aquaculture. Supported by: AGL2009-12427; ACINHF2008-0019; XRAq; LIFECYCLE EU-FP7 222719.
BASIC AND APPLIED STRATEGIES FOR THE REPRODUCTIVE CONTROL OF CULTURED
SENEGALESE SOLE (SOLEA SENEGALENSIS)
Guzmán, J.M., Mylonas, C.C., Zohar, Y. and Mañanós, E.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: José M. Guzmán, Instituto de Acuicultura Torre la Sal, CSIC, Castellón, Castellón 12595
Spain
E-Mail: jose@iats.csic.es
Abstract: The Senegalese sole (Solea senegalensis) is a valuable flatfish for aquaculture which presents
reproductive problems. In contrast to wild-caught, F1 cultured breeders rarely spawn in captivity and
when they do, eggs are not fertilized. This study integrates basic (endocrine levels) and applied strategies
(hormonal therapies) to gain knowledge on the reproductive dysfunctions of this species. The F1
breeders displayed normal releasing profiles of vitellogenin and steroids throughout the reproductive
cycle, and did not show significant differences at brain (GnRHs), pituitary (GTHs) or gonadal
(vitellogenin/sex steroids) levels, compared to wild-caught breeders. The F1 dysfunctions could be
prompted by inappropriate culture conditions during larval development, a critical period in the
establishment of the reproductive axis. In F1 breeders, GnRHa implants were effective in stimulating
ovulation and spawning, whereas both hCG and GnRHa implants+pimozide stimulated spermiation.
However, none of the treatments solved the lack of fertilized spawns, suggesting a failure in reproductive
behaviour.
EFFECT OF TEMPERATURE ON LIPID CONSUMPTION OF BRILL (SCOPHTHALMUS
RHOMBUS L.) LARVAE
Hacher-Cruzado, I., Herrera, M., López, J.M., Olmo, P., Cordero, M.L., and Fernández-Díaz, C.
Symposium: Contributed Papers Presentation:Poster
Contact: Ismael Hachero, Ctra Cartaya-Punta Umbría, s/n., Cartaya, Huelva 21459 Spain
E-Mail: ismael.hachero@juntadeandalucia.es
Abstract: The lipid composition and the bile salt-activated lipase (BAL) activity during the Scophthalmus
rhombus larval rearing at 15 and 19 ºC has been studied. Total and neutral lipid composition decreased
in both treatments until 5 days after hatching (DAH), and increased from this time to 24 DAH. Polar
lipid content (PL) remained constant between 0 and 5 DAH in 15 ºC treatment, but decreased in 19 ºC
treatment. Saturated, monounsaturated and polyunsaturated fatty acids decreased in both groups until 5
DAH, and they after increased to 24 DAH. Most of fatty acid showed a similar trend including EPA and
DHA. It is also remarkable that 16:1 n7, 18:0 y ARA content kept constant until 5 DAH in larvae
cultured at 15 ºC. There was an increase in the activity of BAL at 2 DAH for both treatments.
EFFECTS OF ENDOCRINE DISRUPTORS ON THE HYPOTHALAMIC-PITUITARYGONADAL AXIS IN FISH
Hachfi, L., Pierre, S., Gaillard, S., Richard, S., Coupé, S., Grillasca, J.P., and Prévot D'Alvise, N.
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Symposium: Fish in a toxic world Presentation:Poster
Contact: Hachfi Lamia, Université du Sud Toulon Var – Avenue de l'Université - BP 20132, La Garde
Cedex, 83957 France
E-Mail: hachfi_lamia@yahoo.fr
Abstract: A growing number of xenobiotics is polluting aquatic environments and marine ecosystems.
Some of these chemicals are suspected or well-known to interfere with the endocrine systems of fish.
Among them, endocrine disruptors (EDs) have deleterious effects on the hypothalamic-pituitary-gonadal
(HPG) axis at different levels including feedback signals and hepatic activities (methallothionein,
vitellogenin, SBP-steroïds...and mixed-function-oxydase secretion). Several effects are resulting from this
disturbance (masculinization and feminization of adults, appearance of imposex, deleterious effects on
sexual differenciation in juveniles...). Disruption of gene expression has also frequently been noted along
the HPG axis showing a concentration dependent response, what led researchers to look for a diagnostic
tool of environmental EDs contamination. The objectives of our study are to select a set of genes whose
expression is representative of EDs exposure (biomarkers) and to obtain a DNA microarray of HPG axis
in fish, in complementarity of current chemical analysis (expensive, specific of a pollutant).
FILLET TEXTURE OF ATLANTIC COD (GADUS MORHUA) INCREASES WITH FASTING; IS
THIS CAUSED BY A RELATIVE INCREASE IN COLLAGEN CROSS-LINKING?
Hagen, Ø., and Solberg, C.
Symposium: Muscle development and growth Presentation:oral
Contact: Ørjan Hagen, Bodø University College, Mørkvedtraaket, Bodø, NO-8049 Norway
E-Mail: Oerjan.Hagen@hibo.no
Abstract: Soft texture and fillet gaping of farmed Atlantic cod harvested during the summer represents a
frequent problem causing economical loss for the industry. To address this quality issue a group of cod
was fasted for 11 weeks in 2004 at Gildeskål research station (Norway) to validate if fasting could be
used as an emergency tool to improve the technological quality of the fillet. During the experiment the
gutted weight of the fish did not decrease and the basal metabolism was sustained by the utilization of
energy in the liver and gut. During week 4, 6, 8 and 11 of fasting the texture increased with 2.2, 2.5, 2.9
and 3.7 fold respectively (P<0.001). In contrast, the fillet texture in the fed control group had only
increased by 1.6 fold after 11 weeks. We believe that the increase in texture during fasting is caused by a
concentration of hydroxylysyl pyridinoline cross-links in the collagen matrix as suggested for Atlantic
halibut during a period of slow growth (Hagen et al. 2007). To investigate this hypothesis a similar
experiment has recently been conducted at Mørkvedbukta research station (Bodø University College,
Norway), where two groups of juvenile cod (500 g) have been fasted or fed during a 10 week period.
Muscle samples have been sampled every second week and enzyme activity analysis (cathepsin B, B+L,
H, lysyl oxidase) and the amount of collagen and collagen cross-links are presently being analysed.
THE EFFECT OF INTERMITTENT HYPOXIA ON SOME ASPECTS OF ATLANTIC SALMON
(SALMO SALAR) IMMUNE RESPONSE AND GROWTH
Hamoutene D., K. Burt, Perez-Casanova J., Gamperl A.K., Mabrouk G., Lush L., Clarke M., Bungay
T., Kenny S. and Hobbs K.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Dounia Hamoutene, Department of Fisheries and Oceans, Aquaculture Section, NWAFC- PO
Box 5667, , NL A1C 5X1 Canada
E-Mail: Dounia.Hamoutene@dfo-mpo.gc.ca
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Abstract: To understand the influence of intermittent hypoxia on salmon, a 6 weeks study mimicking
summer conditions recorded in fish cages was conducted. Three groups of salmon juveniles were
randomly exposed to hypoxia as defined by DO<6mg/L O2 for 30 to 150 min. During hypoxic
conditions, growers stop feeding the fish therefore three conditions were considered: normoxic (N),
hypoxic fed (HF), and hypoxic not fed (HNF). General growth was evaluated as well as innate immunity
by measuring respiratory burst (RB) in blood and head kidney leucocytes. Sampling was performed at 3
weeks and at the completion of the exposure period. At 3 weeks, there were no differences in any of the
parameters assessed. After 6 weeks, low food intake limited HNF growth with significantly lower values
in wet mass, total length, and condition factor compared to N and HF fish. Food consumption was
similar in the N and HF fish suggesting that intermittent hypoxia did not influence appetite. RB of head
kidney leucocytes was higher in the N group compared to the HF and HNF suggesting an effect of
hypoxia on cell immunity independent of food intake. Gene expression levels of appetite hormones are
being completed to better understand the influence of intermittent hypoxia on appetite.
STUDY ON THE DOWNSTREAM FISH RESPONSES TO RESERVOIR OPERATIONS
THROUGH AN INDIVIDUAL BASED MODEL
Han, R., and Chen, Q.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: R. Han, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences,
NO.18 Shuangqing Road, Haidian District, Beijing, Beijing 100085 China
E-Mail: hanrui_first@163.com
Abstract: A general individual based fish simulator is presented. The model tracks the daily growth,
competition, movement and mortality of each individual of two species for different life stages including
egg, larva, juvenile, young, adult and senility in rivers whose flow regimes are dramatically changed by
human activities and reservoir operations. The model has been configured and applied to Lijiang River,
where the aquatic ecosystem has been largely affected by the Qingshitan reservoir in the upstream. Grass
carp (Ctenopharyngodon idellus) and crucian carp (Carassius auratus) were simulated in this research.
The hydraulics module simulated the external forcing for the fish module and the fish module tracked
the daily variation of each individual fish. The model was verified by the historical fish survey data and
the field observations conducted during the study. The research results can provide supports to optimize
the reservoir operation schemes so that reduce their environmental impacts.
GENETIC MARKERS FOR THE MONITORING OF NEOTROPICAL FISH HYBRIDS
PRODUCED BY AQUACULTURE PROGRAMS
Hashimoto, D.T., Mendonça, F.F., Senhorini, J.A., Foresti, F., Oliveira, C., Bortolozzi, J., and PortoForesti, F.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Fernando F. Mendonça, Universidade Estadual Paulista, Botucatu, São Paulo 18618-000 Brazil
E-Mail: fernandoffm@yahoo.com.br
Abstract: Fish interspecific hybrids can represent serious threat to the aquatic environment.
Consequently, genetic monitoring of organisms produced by interspecific hybridization aims at the
application of methodologies to the identification of hybrid individuals and their respective parental
species. In the present study, we developed methods of Multiplex-PCR and PCR-RFLP using nuclear
and mitochondrial genes for the identification of hybrid lineages resulting from crosses between
Neotropical fish species currently produced in the Brazilian aquaculture. The nuclear genes allowed the
2010 Fish Biology Congress Abstracts

clear distinction between parental and hybrid individuals, because hybrids demonstrated a heterozygous
pattern with diagnostic bands inherited from both parental species. The mitochondrial DNA showed in
the hybrids the same pattern observed in the maternal species, which results in misidentification. The
establishment of these techniques will allow the routine monitoring of the hybrids production in fish
breeding farms, and finally to delineate plans of biological conservation for the proper management of
the stocks.
EN ROUTE TEMPERATURE USE AND BIOENERGETICS OF DIFFERENT MIGRATION
STRATEGIES IN A POPULATION OF SUMMER-RUN CHINOOK SALMON
Hasler, C.T., Cooke, S.J., Donaldson, M.R., Guimond, E., Patterson, D.A., Mossop B., Hinch, S.G.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Caleb Hasler, Department of Biology, Carleton University, 1125 Colonel By Drive, Ottawa,
ON K1S 5B6 Canada
E-Mail: chasler@connect.carleton.ca
Abstract: By using in situ temperature loggers combined with radio telemetry of fish position, we
recreated the thermal histories of 27 summer-run Chinook salmon dwelling in a hydropower impacted
river system in British Columbia. We assessed to what extent behavioural thermoregulation was
occurring during the upriver migration, as well as estimated the amount of acquired thermal units each
migrant had accrued during their freshwater migration. There was little evidence that fish were able to
behaviourally thermoregulate while in the river. However, fish that migrated through the river and held
in a lake prior to spawning were able to select cooler temperatures. We also determined that for fish that
only used the river portion of the system, their daily mean internal temperatures were almost 3 C higher
than fish that used both the river and the lake. We also quantified the proportion of time that fish were
exposed to temperatures that were approaching their thermal limits. We used bioenergetics modelling to
determine the potential fitness-level consequences of different migration strategies and thermal
conditions.
THE NON-SPECIFIC CELLS RECEPTOR (NCCRP-1) IN THE IMMUNE SYSTEM OF SALMO
SALAR AND EFFECT OF PROLACTIN AND ANDROGRAPHOLIDE AS POTENTIAL
IMMUNOMODULATOR OF CYTOTOXICITY.
Haussmann, D., Burgos, R., Evans, D., and Figueroa, J.
Symposium: Fish immunological responses Presentation:Poster
Contact: Denise Haussmann B., Instituto de Bioquimica, Universidad Austral de Chile, Isla Teja,
Valdivia, Valdivia No Zip Chile
E-Mail: denise. haussmann@postgrado.uach.cl
Abstract: In teleost a population of NK cells is described, called non-specific cytotoxic cells (NCCs) that
are active in the innate immune response and are able to “kill” a variety of target cells. NCCs have been
proposed as the evolutionary precursor of mammalian NK cells. In contrast to NK, the NCCs appear not
to have any conventional marker or receptor described in mammalian NK. However, it has been
suggested that NCC recognize a particular type of membrane receptor (NCCRP-1) to mediate the
recognition of target cells. We evaluated the expression of the cell marker NCCRP-1 by
immunohistochemistry and RT-qPCR in various organs of Salmo salar, healthy fishes and fishes
challenged with ISA virus. Besides, we treated a primary culture of head kidney cells with two potential
immunostimulant Prolactin and Andrografolide, and then we measured the cytotoxic activity by flow
cytometry. (Grant DID 2008-01, CONICYT AT24091046)
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CHANGES IN FISH FAUNA IN OXBOW LAKES ON THE ISHIKARI RIVER AND THE
INFLUENCE OF INVASIVE FISH SPECIES
Hayashida, K., Hirayama, A., and Ueda, H.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Hayashida, K, Civil Engineering Research Institute of Cold Region, Hiragishi 1-3, Toyohiraku,, Sapporo, Hokkaido 062-8602 Japan
E-Mail: hayashida-k22ab@ceri.go.jp
Abstract: Between 2003 and 2005, we investigated fish fauna in 25 Ishikari River oxbow lakes in
northern Japan where a similar survey was conducted in 1977. The results showed a significant increase
in the number of fish species, many of which were invasive species. Cluster analysis of the patterns of
change revealed three groups: 1. Small number of species: a significantly increased species count, around
half of which consisted of invasive species; 2. Average number of species: an increased species count,
around 2/3 of which consisted of invasive species; 3. Large number of species: a slightly increased species
count, around half of which consisted of invasive species. Compared to the situation in 1977, the
similarity among fish species tended to be significantly higher. These results indicate that fish fauna
increased and became more homogenous over the 28-year period, and that the uniqueness of fish
communities was lost. The influence of invasive species was also clarified.
COMPARISON OF SUMMER FLOUNDER MOVEMENT PATTERNS IN THREE HABITATS
ALONG THE NORTH AMERICAN ATLANTIC COAST
Henderson, M.J., Fabrizio, M.C., and Capossela, K.M.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Mark Henderson, Virginia Institute of Marine Science, Department of Fisheries, PO Box 1346,
Gloucester Point, Virginia 23062 USA
E-Mail: mhender@vims.edu
Abstract: Summer flounder (Paralichthys dentatus) use offshore marine and inshore estuarine habitats
during the course of development to the adult stage. During winter, summer flounder are found in
offshore habitats and spawning occurs near the continental shelf break. In spring, fish move inshore to
coastal bays and estuaries to feed, grow, and prepare for spawning. Although this basic life history
pattern is well known, relatively little is known about movements of summer flounder during the time
they occupy inshore habitats. We examined localized movement patterns of summer flounder at three
inshore habitats along the North American Atlantic coast: (1) a remediated coastal habitat about 7
nautical miles from New York harbor (n=24 fish), (2) a lagoon system on the Atlantic shore of Virginia
(n=45 fish), and (3) an artificial reef within Chesapeake Bay (n=39 fish). Adult fish (258-606 mm TL)
were surgically implanted with ultrasonic transmitters and monitored with passive acoustic receivers.
Movement patterns at each site were examined relative to several environmental characteristics (e.g.,
time-of-day, tidal state, and water temperature) using a repeated measures generalized linear model.
Patterns in the timing of dispersal from the three inshore sites were examined using the Kaplan-Meier
approach. Although individual behaviors varied greatly, summer flounder exhibited distinctive
movement and dispersal patterns at each site. For example, fish were generally more active during the
day at the coastal site but more active at night at both the lagoon and bay sites. These results indicate
that the proximate factors controlling intraspecific fish movements vary between habitats.
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DIFFERENCES IN THE RESPONSES OF LARVAL, PARASITIC AND UPSTREAM MIGRANT
SEA LAMPREYS (PETROMYZON MARINUS) TO THE LAMPRICIDE TFM (3TRIFLUOROMETHYL-4-NITROPHENOL).
Henry, M., Wang, Y.S., McCelland, G.B. and Wilkie, M.P.
Symposium: Fish in a toxic world Presentation:oral
Contact: Matthew Henry, Wilfrid Laurier University 75 University Avenue West, Waterloo, ON N2L
3C5 Canada
E-Mail: henr7400@wlu.ca
Abstract: Parasitic sea lampreys continue to plague fisheries in the Great Lakes of North. America, which
has necessitated continuation of an integrated pest management plan to control these invasive species.
The primary method of population control in the Great Lakes is to treat larvae-infested streams with the
pesticide 3-trifluoromethyl-4-nitrophenol (TFM). Although we have demonstrated that TFM depletes
brain glycogen energy reserves leading to death in larvae, little is known about TFM toxicity in other life
stages. We exposed parasitic and upstream migrant lampreys to lethal doses of TFM to determine if it
had similar effects on tissue (brain, liver, muscle) energy stores as in larvae. Unlike in larvae, TFM did
not alter brain ATP or phosphocreatine energy stores, but did result in reductions in glycogen in
upstream-migrant lampreys suggesting some impairment of ATP production leading to increased
reliance on glycolysis. Thus, TFM similarly impairs ATP production in the upstream-migrant lampreys,
however, effects are more pronounced in the larval stage.
DO SWIMMING FISH ALWAYS GROW FAST? INVESTIGATING THE MAGNITUDE AND
PHYSIOLOGICAL BASIS OF EXERCISE-INDUCED GROWTH IN THE NEW ZEALAND
YELLOWTAIL KINGFISH (SERIOLA LALANDI)
Herbert, N.A. and Brown, E.J.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Neill Herbert, Leigh Marine Laboratory, University of Auckland, Warkworth, 941 New
Zealand
E-Mail: n.herbert@auckland.ac.nz
Abstract: There is a wealth of evidence showing that a moderate level of non-stop exercise improves the
growth and feed conversion of many active fishes. Nowadays a diverse number of active fish are being
farmed and an optimal level of exercise may feasibly improve the production efficiency of these species in
intensive culture systems. Our experiments have set out to resolve the growth benefits of New Zealand
yellowtail kingfish (Seriola lalandi) enforced to swim in currents at various speeds over two temperatures
(15 and 21oC). We also probed potential sources of physiological efficiency in an attempt to resolve
how growth is enhanced at a time of high energetic expenditure. Our results show that long-term
exercise can yield a 10% increase in growth but only under favourable environmental conditions.
Experiments using a swim flume respirometer also reveal that exercise-training improves swimming
efficiency which might feasibly allow the costs of growth and exercise to be reconciled within the range
of available metabolic scope. The results will be discussed with respect to the future role of exercise in the
intensive culture of yellowtail kingfish and other fast swimming species.
INTEGRATING RESPIROMETRIC MEASURES OF METABOLIC SCOPE AND PCRIT TO
RESOLVE THE ENEREGTIC BASIS OF HYPOXIA AVOIDANCE BEHAVIOUR IN THE CAPE
SILVERSIDE, ATHERINA BREVICEPS
Herbert, N.A., Goodman, M. and Kunzmann, A.
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Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Neill Herbert, Leigh Marine Laboratory, University of Auckland, Warkworth, 941 New
Zealand
E-Mail: n.herbert@auckland.ac.nz
Abstract: The cape silverside (Atherina breviceps) is a coastal estuarine fish known to experience low O2
conditions (hypoxia) in certain regions of South Africa. To probe the energetic basis of hypoxia
avoidance reactions, the critical O2 limit, metabolic scope profile and hypoxia avoidance behaviour of A.
breviceps was assessed. Respirometric measures revealed a very high degree of hypoxia tolerance in this
species as a result of its low critical O2 limit (Pcrit =5-10% O2 saturation at 20oC). Despite such
hypoxia tolerance, fish consistently moved away from low O2 < 22% saturation revealing that their
avoidance reaction was not triggered as a result of respiratory distress arising from physiological limits
being surpassed. In fact a relatively large fraction of maximal aerobic scope (~ 50%) would have been
conserved as a result of the early avoidance response. The results demonstrate that Atherina sp. have the
capacity to survive hypoxic episodes as a result of low O2 tolerance and a behavioural response which
safeguards metabolic scope.
APPLICATION OF PARSIMONY ANALYSIS OF ENDEMICITY (PAE) FOR FRESH WATER
FISHES IN THE WATER SYSTEMS OF COLOMBIA.
Hernández-Serna, W.A., Carvajal-Quintero, J.D., Callejas-Posada, R., and Jiménez-Segura, L.F.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Walter Andres Hernandez Serna, Cr 64 A # 48-25 apartamento 15-01, Medellin, Antioquia
1226 Colombia
E-Mail: andres137@gmail.com
Abstract: In order to analyze the distribution pattern of freshwater fishes of Colombia a parsimony
analysis of endemicity (PAE) is applied. A presence-absence matrix has been built, using the distribution
of 1435 species of freshwater fish along eleven basins in Colombia. NONA and Winclada (version
1.00.08) software’s are used in order to implement the PAE. Also is found that two cladograms of area
(2399 steps, CI = 0.88, RI = 0.53) whose strict consensus clustering resulted five grouping areas:
Amazon, Orinoco, Caribbean, Pacific and Andean. The analysis shows that the resulting cladograms
group areas, involving different biogeography regions, clearly recognized by the presence of the Andes in
Colombia.
RECOGNITION OF NEOTROPICAL FISH SPECIES BY DIGITAL IMAGE PROCESSING.
Hernandez-Serna, W.A., Jimenez-Segura, L.F., and Stephen-Fernández, D.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Walter Andres Hernandez Serna, Cr 64 A # 48-25 apartamento 15-01, Medellin, Antioquia
1226 Colombia
E-Mail: andres137@gmail.com
Abstract: A tool for classification of Neotropical fishes through digital images of each specie was
implemented photographing 10 individuals with a Nikon D-40, with a resolution of 8 pixels in JPEG or
RAW, the photographic camera structure was setup in a photographic table against light with a T5 lamp.
Various sets of algorithms were developed for image processing (thresholding, segmentation, edge
extraction, skeleton), the feature vector geometrical components (area, perimeter, height, width,
compactness, and scatter) and morphological (Times-dimensional Cartesian , normalized central
moments) and texture (the texture energy, inertia, mean, variance, standard deviation, coefficient of
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skewness, Shoring, Maximum Entropy and probability) were defined for classifying neotropical species
using a Neural Network (RN) and a Hidden Markov model (HHM), obtaining acceptable results for the
classification of neotropical fishes which had a database of images of sufficient training.
BIOMETRY AND PLASMATIC STRESS-RELATED PARAMETERS IN BRILL
(SCOPHTHALMUS RHOMBUS) CULTURED AT DIFFERENT STOCKING DENSITIES
Herrera, M., Ruíz-Jarabo, I., Hachero-Cruzado, I., Vargas-Chacoff, L., Amo, A., Mancera, J.M., and
Cordero, M.L.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Marcelino Herrera, IFAPA Centro Agua del Pino, Ctra. Cartaya - Punta Umbría, Cartaya,
Huelva 21459 Spain
E-Mail: marcelino.herrera@juntadeandalucia.es
Abstract: The effects of the stocking density on the physiological stress and biometric features of the brill
were studied. Fish (491±20 g) were cultured at three different stocking densities: 1; 5 and 15 Kg m-2
(LSD, MSD and HSD) during 5 weeks. Survival and several biometric, feeding and plasmatic parameters
were assessed. Although final weight and specific growth rate decreased in higher densities, there were
not significant differences between MSD and HSD. Differences for survival rate, feed efficiency,
conversion index and feed intake were not detected among treatments. The minimum HSI was found in
the HSD treatment, and condition factor varied inversely regards to stocking density. Plasma cortisol
and osmolality were inversely related to stocking density though the former was not significantly
different among treatments. Plasma lactate significantly decreased while stocking density rose.
Nevertheless, glucose, free fatty acids and proteins did not vary among treatments.
MELATONIN RECEPTORS EXPRESSION (MT1 AND MT2) IN THE PITUITARY OF
EUROPEAN SEA BASS (DICENTRARCHUS LABRAX): ARISING EXPLANATIONS FOR DAILY
AND SEASONAL VARIATIONS IN PITUITARY HORMONES.
Herrero, M.J., Besseau, L., Fuentès, M., Sauzet, S., Covès, D., Peyric, E., Boeuf, G., Rubio F., and
Falcón, J.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: María Jesús Herrero, CNRS - Université Pierre et Marie Curie. Laboratoire Arago (FRE 3247).,
Banyuls sur Mer, F-66651 France
E-Mail: herrero@obs-banyuls.fr
Abstract: In fish, pituitary hormones display daily and seasonal rhythms of production. Here we show
that POMC, GH, PRL, SL, TSH&#61538;, FSH&#61538;, and LH&#61538;&#61472;exhibit
different patterns of expression in the European sea bass, Dicentrarchus labrax. Because the hormone
melatonin translates environmental timing cues to the organisms, we investigated the expression of
melatonin receptors MT1, MT2, and Mel1c in seabass pituitaries. Only the former two were expressed
in the adenohypophysis. Expression was widely distributed but some, yet unidentified cells, showed
stronger expression than others. We also have indication that these receptors might mediate the
photoperiodic effects of melatonin on some pituitary productions.
Acknowledgements: This work was supported by GDR2821, CNRS/UPMC. MJH was granted a
Fellowship from Fundación Martín Escudero.
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A RADICAL APPROACH TO SURVIVING HYPOXIA. DEPRESSED FREE RADICAL
PRODUCTION AND MITOCHONDRIAL STABILITY IN PERMEABILISED HEART FIBRES
OF THE HYPOXIA TOLERANT EPAULETTE REEF SHARK (HEMISCYLLUM OCELLATUM)
Hickey, A., G. Renshaw, B. Speers-Roesch, J. Richards, Y. Wang, A. Farrell, C. Brauner
Symposium: Fish living on the edge Presentation:oral
Contact: Anthony Hickey, School of Biological Sciences, the University of Auckland, Auckland, 1022
New Zealand
E-Mail: a.hickey@auckland.ac.nz
Abstract: Hypoxia not only impacts tissue ATP supply, but can induce mitochondrial dysfunction,
perturb reactive species (RS) release and promote necrosis and/or apoptosis. The epaulette shark,
Hemiscyllum ocellatum, tolerates severe hypoxia and even anoxia at 30oC which is rare among
elasmobranchs. Using a permeabilised ventricle fibre preparation, we compare heart mitochondrial
function, stability and RS production in H. ocellatum, relative to the non-hypoxia tolerant shovelnose
ray, Aptychotrema rostrata prior to and following exposure to 40% of their critical oxygen tension
(Pcrit) for 2 h. Despite similar mitochondrial fluxes in normoxia, RS production in H. ocellatum was
half that of A. rostrata. Following exposure to hypoxia, oxidative phosphorylation (OXP) of H.
ocellatum fibres remained intact, while that of A. rostrata was depressed by 57% and cytochrome c
oxidase by 34%. Overall H. ocellatum mitochondria showed greater stability during exposure to
hypoxia, with maintained OXP and lower RS outputs. These characteristics likely protect bioenergetic
function during and following severe hypoxia in the epaulette shark.
ANTIVIRAL ACTIVITIES OF THE PATTERN RECOGNITION RECEPTORS, LGP2, MDA5
AND IPS-1 IN THE JAPANESE FLOUNDER, PARALICTHYS OLIVACEUS
Hikima, J., Ohtani, M., Cerbo, R.M., Kondo, H., Hirono, I., Jung, T.S., and Aoki, T.
Symposium: Fish immunological responses Presentation:oral
Contact: Jun-Ichi Hikima, Aquatic Biotechnology Center, College of Veterinary Medicine, Gyeongsang
National University, 900, Gajwa-Dong, Jinju, Gyeongsang-man-do 660-701 Korea
E-Mail: jhikima@gnu.ac.kr
Abstract: The retinoic acid-inducible gene-I-like receptor (RLRs) family, one of the pattern recognition
receptors (PRRs), is important for the intercellular immune response to recognize viral RNAs as
pathogen-associated molecular patterns (PAMPs). RLR family members MDA5 (melanoma
differentiation-associated gene 5) and LGP2 (laboratory genetics and physiology 2) enhance gene
expression of type-I interferon (IFN-I) and inflammatory cytokines through the IPS-1 (mitochondrial
adaptor IFN-&#946; promoter stimulator-1) cascade. MDA5, LGP2 and IPS-1 were cloned from the
kidney of the Japanese flounder, Paralicthys olivaceu, and their mRNA expression and antiviral activity
investigated. MDA5 and LGP2 mRNA expression were strongly up-regulated by poly I:C stimulation or
VHSV infection, whereas IPS-1 mRNA expression was not. To reveal the antiviral activity of these
molecules, expression vectors were constructed and used in an antiviral assay against VHSV and HIRRV
using the HINAE (Hirame natural embryonic) cell line. Viral replications were visibly repressed by overexpression of the MDA5, LGP2 and IPS-1 genes. The antiviral activities were attributed to the upregulation of interferon inducible genes (Mx and ISG15). These results indicate that MDA5, LGP2 and
IPS-1 are capable of causing the inhibition of viral replication through the induction of interferon
inducible gene expression.
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A RE-ESCRIPTION OF THE ADULT MALE OF GNATHIA MAXILLARIS, MONOD,T.1926
(CRUSTACEA, ISOPOD, GNATHIIDAE)
Hispano, Coral, Patricio Bultó, Anicet, R., Blanch
Symposium: Contributed Papers Presentation:Poster
Contact: Coral Hispano, L'aquarium of Barcelona Moll d'Espanya s/n Port vell Barcelona, Barcelona,
Barcelona 8039 Spain
E-Mail: chispano@aspro-ocio.es
Abstract: In 1997 the Biology Department of the Aquàrium of Barcelona detected an outbreak of the
isopod Gnathia maxillaris in some exhibition tanks of Mediterranean marine environments.
Gnathia maxillaris is an isopod ( crustacean) that parasitizes fish during some of the phases of its
life cycle (Montagu,1813). It is hematophage parasite that is active at nigh. The present of a large
number of larvae can cause severe damage to host ( F. marino et al. 2004), sometime death of affected
fishes occurs ( Paperna et al. 1995, Mugridge and Stallybrass,1983).
The taxonomic classification of Gnathiids is usually based on the morphological characteristics of
the adult male.
In 1926 Théodore Monod described in detail the anatomy and the biology of the
Gnathiidae . He identified 62 species of this group. Gnathia maxillaris is one of the species among those
described. At present, there is more than 170 species described as supported mainly on the studies by
Camp ( 1988) and Cohen and Poore (1994). Our study on the main characters of this species using
scanning electron microscopy and stereoscopy microscope helps us to provide additional information to
the anatomic description of the male.
STRESS RESPONSIVENESS, ENERGETICS AND LIFE HISTORY TRAITS IN SALMONID FISH
Höglund, Erik
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Erik Höglund, Technical University of Denmark, National Institute of Aquatic Resources ,
Nordsøen Forskerpark box 101, Hirtshals, 9850 Denmark
E-Mail: erh@aqua.bio.dk
Abstract: Emergence from gravel nests is thought to be one of the most critical phases during early life
stages in salmonids. The timing of this event has been shown to predict future traits, such as metabolic
rate, aggressive behaviour and social dominance, and time to migration. The results from Atlantic
salmon and rainbow trout lines selected for high and low stress responsiveness will be presented. The
data suggests that the timing of emergence is also linked to individual stress responsiveness.
Furthermore, the relationship between metabolic rate, larval development, stress responsiveness and post
emergence energy reserves and how these factors affect social competition after swim up is discussed.
GONADOTROPIN-RELEASING HORMONES (GNRH) IN STEINDACHNERIDION
PARAHYBAE (SILURIFORMES) BRAIN: DISTRIBUTION AND LOCALIZATION OF GNRHS.
Honji, R.M.; Caneppele, D.; Pandolfi, M. and Moreira, R. G.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Renato M. Honji,, Physiology Department of Institute of Biosciences. University of São Paulo.
Rua do Matão, trav. 14 N 321. Cidade Uniersitária., São Paulo, São Paulo 05508-090 Brazil
E-Mail: honjijp@usp.br
Abstract: GnRH is the main regulator of gonadotropin release from pituitary. Generally two or three
different forms of GnRH are present in the brain, distributed over specific brain areas. We investigated
the GnRH neurons in Steindachneridion parahybae brains from sexually mature females. The brains
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were dissected, fixed in Bouin, embedded in paraffin and longitudinal and transverse sections were
prepared and visualized by immunocytochemistry (cfGnRH, cfGAP, cIIGnRH and cIIGAP). Neurons
immunostained with cfGAP and cfGnRH were found in the forebrain region, extending in rostrocaudal
direction from telencephalon to the caudal hypothalamus. cfGAP was strongly immunoreactive in
ventral hypothalamus fibers and hypophyseal stalk, mainly in proximal pars distalis in adenohypophysis.
cIIGAP-immunoreactive appeared to be restricted to the anterior dorsal midbrain tegmentum area, close
to the ventricular surface. The data will provide us with important tools for further investigations on the
neuroendocrinology in this neotropical catfish, considering the threatened situation of this endemic
species.
MICROARRAY ANALYSIS OF THE ATLANTIC COD (GADUS MORHUA) SPLEEN
TRANSCRIPTOMIC RESPONSE TO ELEVATED TEMPERATURE AND INTRAPERITONEAL
INJECTION OF THE VIRAL MIMIC POLYRIBOINOSINIC POLYRIBOCYTIDYLIC ACID (PIC)
Hori, T.S., Rise, M.L., Booman, M., Johnson S.C., Bowman, S., Borza, T., Gamperl, A.K.
Symposium: Fish immunological responses Presentation:oral
Contact: Tiago Hori, Ocean Sciences Centre, Memorial University of Newfoundland, St. John's, NL
A1C5S7 Canada
E-Mail: tshori@mun.ca
Abstract: Stress and disease are significant challenges to Atlantic cod aquaculture, and temperature stress
during the summer months has resulted in high mortality at some cod sea-cage sites. We used the 20,000
oligonucleotide (20K) microarray developed by the Genome Canada funded Cod Genomics and
Broodstock Development Project (CGP) to characterize the global gene expression response of cod
spleen (an important immune organ) to a heat stress similar to that encountered by cod at the cage-sites
(i.e. incremental increase from 10 to 16 degrees C), and/or to the intraperitoneal injection of pIC. The
up-regulation of many immune relevant genes (e.g. IL8, SACS, DHX58 and ISG15) was suppressed at
24 h post-injection in heat-stressed fish as compared to fish maintained at 10 degrees C. Our results
suggest that these genes could be involved in stress-induced immunosuppression, and may lead to the
development of markers for the selection of aquaculture broodstock with improved disease resistance.
GENETIC ARCHITECTURE OF INTERSPECIFIC DIFFERENCES IN GROWTH OF
PUFFERFISHES
Hosoya, S., Kikuchi, K., Kai, W., Mizuno, N., Suetake, H., and Suzuki, Y.
Symposium: Muscle development and growth Presentation:oral
Contact: Sho Hosoya, Fisheries Laboratory, Graduate School of Agricultural and Life Sciences,
University of Tokyo, Hamamatsu, Shizuoka 431-0214 Japan
E-Mail: ahosoya@mail.ecc.u-tokyo.ac.jp
Abstract: Evolution of body size occurred in many groups of animals independently and rapidly.
Understanding of the genetic mechanisms underlying the body size evolution between closely related
species will provide insights into the molecular pathways controlling growth. Takiafugu rubripes,
known as fugu, can grow up to 90cm, whereas its closely related species, T. niphobles, reaches only
20cm. Comparison of the two species showed that T. rubripes grew faster than T. niphobles. Genomewide quantitative trait locus (QTL) analysis using the second intercross generation of these two species
demonstrated that a single QTL significantly influenced the body-size difference at juvenile stage. While
many studies pointed out the importance of GH-IGF pathways in animal growth, there were no known
genes from the pathways in the genomic region of ~3 Mb harboring the identified locus. Thus factors
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other than known components of GH-IGF pathways play major roles in growth rate difference of closely
related pufferfishes.
AN INTEGRATIVE STUDY ON THE MORPHOLOGICAL VARIATIONS IN THE GILLS OF
THE AQUATIC AIR-BREATHING FISHES
Huang, Chun-Yen, and Lin, Hui-Chen
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Lin, Hui-Chen, Department of Life Science, Tunghai University, NO. 181, Section 3,
Taichung Port Road, Taichung, Taiwan 40704 China
E-Mail: hclin@thu.edu.tw
Abstract: All fish species in the Anabantoidei suborder are aquatic air-breathing fish. These species have
an accessory air-breathing organ called the labyrinth organ in the branchial cavity and can engulf air at
the surface of the water to assist gas exchange. They possess branchial and systemic circuits similar to a
double-circuit circulatory system. It is therefore necessary to examine the extent of gill modification
among Anabantoidei fish species and the potential trade-offs in their function. The first question is
whether the morphological and functional variations in the gills are found in all anabantoid fishes.
Second, the morphological variation among gills may result from the early developmental trajectory.
Thirdly, we want to test if the morphological variation is a reversible phenomenon. We also examined
the relative importance of two ionoregulatory proteins of gill, Na+/K+-ATPase and vacuolar-type H+ATPase. The fourth question is to evaluate the effect of the acidic water and the effect of restricting
oxygen uptake on the gills and labyrinth organ.
MUSCLE DEVELOPMENT AND GROWTH IN THE ZEBRAFISH
Hughes, S.M., Koth, J., Bajanca, F., Li, K., Williams, V.C., Osborn, D.S., Minchin, J.E., Leslie, J., and
Hinits, Y.
Symposium: Muscle development and growth Presentation:oral
Contact: Simon Hughes, Randall Division for Cell and Molecular Biophysics, Guy's Campus, King's
College London,, London, SE1 1UL UK
E-Mail: simon.hughes@kcl.ac.uk
Abstract: Muscle growth and maintenance is a key aspect of fish biology of importance in aquaculture
and, increasingly, in biomedical research. We are analysing myogenesis, growth and morphogenesis of
the zebrafish somite. Initial morphogenesis occurs without significant change in volume. Subsequently,
growth of both somite and the muscle fibres within it is extensive. Through genetic manipulation of the
early embryo, we have identified a series of genes encoding both intracellular and extracellular factors
that control myogenesis in early muscle fibre populations, including those in head and fin. Many of
these genes also act later in development on somite-derived muscle stem cells to control muscle growth.
Current understanding will be summarized and placed in an evolutionary context with a view to
understanding the fundamental regulatory mechanisms of vertebrate muscle growth and maintenance
WHY DO SOME FISH FIGHT MORE THAN OTHERS ADN WHY DOES IT MATTER?
Huntingford, F.A.
Symposium: Plenary Session Presentation:oral
Contact: Felicity Huntingford, Ecology & Evolutionary Biology, Faculty of Biomedical & Life Sciences,
Graham Kerr Building, University of Glasgow, Glasgow, Lanarkshire G12 8QQ UK
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E-Mail: F.Huntingford@bio.gla.ac.uk
Abstract: Fighting between members of the same species (or aggression) is widespread among fish and
commonly occurs over disputed resources such as food or mates. Biologists have a good understanding
of the causes of such behaviour, how it develops and the ways in which it contributes to fitness. This has
been used to explain differences in aggressiveness between species, sexes, life history stages and, more
recently, among individual fish. There is accumulating evidence for many animal groups that individuals
of the same species, cohort and gender often show striking and consistent individual differences in how
they respond to natural challenges, including differences in aggressiveness towards conspecific rivals.
This presentation will describe such variation for several fish species, its neuroendocrine bases,
developmental origin and consequences for fitness. Implications of the fact that some fish fight more
than others for management of natural populations and for aquaculture will also be discussed.
REGULATION OF INTRACELLULAR PH IN STURGEON HEPATOCYTES: BEYOND
ORDINARY
Huynh, K.T., Baker, D.W., Harris, R., Church, J., and Brauner, C.J.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Khuong Tuyen (Katie) Huynh, University of BC, #2370-6270 University Blvd., Vancouver,
B.C. V6T 1Z4 Canada
E-Mail: huynh@zoology.ubc.ca
Abstract: Sturgeon are remarkably tolerant of environmental carbon dioxide (CO2) in vivo; they regulate
and protect tissue intracellular pH (pHi) despite a large depression in extracellular pH. Little is known
about the time course or specific mechanisms of sturgeon pHi regulation. In this study, real-time pHi
was monitored following acid-base disturbances in primary culture of sturgeon hepatocytes. Under
moderate CO2 levels (3% CO2), no recovery of pHi was observed during either acute (10 minutes) or
prolonged (overnight) exposure. However, prolonged exposure to higher CO2 tension (6% CO2)
resulted in pronounced pHi regulation in part of the cell population, which also displayed pronounced
recovery from NH4Cl-induced acidosis. The hepatocytes that did not recover from CO2-induced
acidification also did not respond well to the acidosis by NH4Cl-prepulse. Clearly, hepatocytes behave
differently in culture than they do in vivo; however, it is likely that the acid-base transmembrane
transporters involved are similar.
IONIC REGULATION AND FUNCTIONAL CONTROL IN ZEBRAFISH
Hwang, P.P., Lin, L.Y., and Horng, J.L.
Symposium: Zebrafish: a model for physiology Presentation:oral
Contact: Pung-Pung Hwang, Institute of Cellular and Organismic Biology, Academia Sinica, Taipei,
11529 Taiwan
E-Mail: pphwang@gate.sinica.edu.tw
Abstract: Zebrafish has been recently used as an alternative model to study fish ion regulation
mechanisms. Serial studies have provided convincing data to propose a new model, in which 3 types of
ionocytes (NCC, NaR and HR cells) express distinct sets of ion transporters and enzymes, and perform
the functions of Cl- uptake, Ca2+ uptake, and Na+ uptake/acid secretion and NH4+ excretion,
respectively. In HR cells which have been most studied, H+-ATPase, Na+/H+ exchanger 3b, ammonia
transporter Rhcg, carbonic anhydrase 15a/2-like a, anion exchanger 1b and Na+-K+-ATPase 1a1a.5 are
co-expressed, and these transporters operate to achieve the transepithelial Na+ uptake/acid secretion and
NH4+ excretion. Upon acclimation to acidic water, zebrafish appear to develop different compensatory
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strategies : (1) acute modulation of existing mechanisms by enlarging the acid-secreting function of
single HR cell; (2) for long-term acclimation, increasing HR cells through cell proliferation and/or
differentiation, resulting in an enhancement of the overall function.
THE INTERMEDIARY METABOLITE, ALPHA KETOGLUTARATE, REGULATES THE
PITUITARY PROTEOME OF THE GILTHEAD SEA BREAM
Ibarz, A., Costa, R., Harrison, A.P., and Power, D.M.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Antoni Ibarz, Departament of Physiology. University of Barcelone, Barcelone, Barcelone 8028
Spain
E-Mail: tibarz@ub.edu
Abstract: The influence of oral supplementation of the intermediary metabolite in the Krebs cycle, alphaketoglutarate (AKG) on the pituitary proteome of gilthead sea bream was determined. Proteome analysis
using 2DE and MALDI-TOF/TOF MS revealed 30 proteins with consistent differences in their
abundance between pituitaries of controls (vehicle supplementation) and treated fish (AKG). The
putative actions of identified proteins clustered via Genecards and PIPE database analyses indicates an
up-regulation of proteins implicated in cellular energy production. The likely increase in amino acid
availability in the AKG treated fish was associated with an increase in the protein folding activity of
pituitary cells. Moreover, three proteins related to nerve cell activity; vesicular monoamine transporter
protein and two isoforms of cofilin were up-regulated. The hormone somatolactin was strongly downregulated, as was apolipoprotein, one of the most abundant proteins in the pituitary proteome. In
summary the results provide evidence of a potential endocrine/metabolic regulatory loop.
INVESTIGATING THE HEART WARMING IMPACTS OF CLIMATE CHANGE THROUGH
MITOCHONDRIAL FUNCTION
Iftikar, F.I., and Hickey, A. J. R.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Fathima I. Iftikar, School of Biological Sciences, University of Auckland, Private Bag 92019,
Auckland, 1142 New Zealand
E-Mail: iftikafi@gmail.com
Abstract: In ectotherms, the heart is extremely temperature sensitive where the critical temperature for
heart failure (HF) is often only a few degrees above their maximum habitat temperatures (Tmax).
Predictions of climate change mediated rises in ocean temperatures suggest that ectothermic hearts may
place tight constraints on many marine species. HF at high temperature may result from disrupted ion
transport, oxygen and substrate supply disruptions to/from energy supplying mitochondria in cardiac
cells. This study focuses on mitochondria, as damaged mitochondria can increase their reactive species
production to trigger apoptosis, or may fail to produce ATP which in turn can drive necrosis.
Preliminary unpublished work using high-resolution respirometers has revealed temperature-dependent
differences in cardiac mitochondrial function in endemic fish species to New Zealand. Using a mixture
of substrates that fully charge the electron transport system, a drop in phosphorylation efficiency was
apparent at temperatures near Tmax. Current data suggest that mitochondrial function and integrity
may in part account for thermal stress and limitations in the distribution of fish.
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FISH FAUNA OF LAKE KOSTOMUKSHSKOYE AS INFLUENCED BY THE MINING
CONCENTRATION PLANT
Ilmast, N.V., and Sterligova, O.P.
Symposium: Fish in a toxic world Presentation:oral
Contact: Nikolay Ilmast, Institute of Biology KRC RAC, Pushkinskaya st., 11, Petrozavodsk, Karelia
185910 Russia
E-Mail: ilmast@karelia.ru
Abstract: As a result of dam construction, Lake Kostomukshskoye (White Sea basin) was transformed
into an industrial reservoir used by the Kostomuksha Mining Concentration Plant for burial of industrial
waste and for recirculating water supply. Industrial wastewater from the plant has considerably changed
the hydrochemical indices of the lake, affecting the structure and functioning of hydrobiological
communities. The fish population of the lake is represented by five species. Roach, whitefish and pike are
mass species, and bleak and burbot occur in small numbers. The study of the population structure of
roach, the most abundant species, has shown that females make up over 80% of the population. As the
harmful effect of the plant on the lake increases, a large number of females could be due to both a shorter
lifetime of males and their smaller resistance to unfavourable environmental factors. Other species, such
as whitefish, were observed to be heavily infested with fish parasites. The species composition of the
lake’s fish fauna is now impoverished and the quantitative indices of plankton and benthos are low. The
absence of typical representatives of northern water bodies, such as Percidae (perch and ruffe), in the lake
is noteworthy.
NITRIC OXIDE MODULATES THE FRANK-STARLING RESPONSE IN THE FISH HEART
THROUGH A PHOSPHOLAMBAN S-NITROSYLATION-MEDIATED MECHANISM
Imbrogno, S., Garofalo, F., and Tota, B.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Imbrogno Sandra, Dept of Cell Biology, University of Calabria, Arcavacata di Rende, Cosenza
87030 Italy
E-Mail: sandra.imbrogno@unical.it
Abstract: Nitric oxide (NO), acting via both cGMP-dependent and cGMP-independent mechanisms,
regulates crucial aspects of cardiac physiology in mammals. In fish, NO is an important modulator of
length tension relationship (i.e. Starling response) of the heart, making it more sensitive to filling
pressure (J. Exp. Biol., 204: 1719-1727, 2001). Recently, we showed that in the in vitro working heart of
the eel A. anguilla the NO-dependent modulation of the Starling response involves a PI(3)kinasemediated eNOS activation. Specifically, it is achieved through a S-nitrosylation of phosholamban and
consequent activation of SR-CA2+ATPase pumps, independently from guanylate cyclase/cGMP/protein
kinase G and cAMP/protein kinase A pathways (Proc. Biol. Sci. 276: 4043-4052, 2009). This Snitrosylation-dependent beat-to-beat regulation of calcium reuptake with consequent myocardial
relaxation points to the importance of myocardial S-nitrosylation processes in the NO-mediated
regulation of the fish heart function.
CATESTATIN (CHROMOGRANIN A344-364) MODULATES MYOCARDIAL PERFORMANCE
AND COUNTERACTS ADRENERGIC STIMULATION IN FISH
Imbrogno, S., Garofalo, F., Mahata, S.K., and Tota, B.
Symposium: Keeping pace in a changing environment Presentation:Poster
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Contact: Imbrogno Sandra, Dept of Cell Biology, University of Calabria, Arcavacata di Rende, Cosenza
87030 Italy
E-Mail: sandra.imbrogno@unical.it
Abstract: The endogenous inhibitor of catecolamine release Catestatin (Cts), proteolytically generated
from Chromogranin A (CgA), is a relevant anti-hypertensive agent in humans (J. Clin. Invest. 115,
1942-1952, 2005) and a potent cardioactive modulator in both mammalian and amphibian hearts
(Endocrinol. 149, 4780-4793, 2008; Am. J. Physiol. 295, H113-H122, 2008). We show that also in fish
Cts acts as an important cardio-suppressive and anti-adrenergic principle. Experiments were carried out
on fresh-water eels (A. anguilla L.). Under basal conditions, Cts (bovine CGA344-364) caused a
concentration-dependent negative inotropic effect which involved a Nitric Oxide (NO)-cGMPdependent pathway. In physically-stimulated preparations, Cts pre-treatment induced a significant
increase of the Frank-Starling response through a NO-dependent regulation of calcium reuptake by
SERCA2a. Of note, Cts also counteracted the adrenergic (isoproterenol)-mediated positive inotropism.
On the whole, these data strikingly support the evolutionary significance and the emerging cardioactive
role of this peptide in vertebrates.
CHARACTERIZATION OF VITAMIN C TRANSPORTERS SVCT1 AND SVCT2 IN THE
SENEGALESE SOLE (SOLEA SENEGALENSIS KAUP)
Infante, C., van Bergeijk, S., Zuasti, E., Jiménez, E., Martín, N., Manchado, M., and Fernández-Díaz, C.
Symposium: Contributed Papers Presentation:Poster
Contact: Eduardo Jiménez Fernández, IFAPA Centro El Toruño. Camino Tiro de Pichón s/n, El Puerto
de Santa María, Cádiz 11500 Spain
E-Mail: carlos.infante@juntadeandalucia.es
Abstract: Vitamin C plays a central role as a scavenger of oxidant species, and it is also an essential
micronutrient necessary to reduce the negative effects of stressing agents on the fish health. It exerts most
of its actions intracellulary, and thus it has to be acquired from the plasma, a process that requires the
participation of specific transporters. Currently little is know about these transporters in fish in spite of
their importance in fish physiology. In the present work we describe the molecular characterization of
the sodium-coupled vitamin C transporters SVCT1 and SVCT2 in the Senegalese sole (Solea
senegalensis Kaup). We have analyzed the expression pattern of both genes during larval development,
and examined their possible regulation by thyroid hormones during metamorphosis. We also have
determined the expression profiles in nine different juvenile tissues. Finally, the transcript amounts of
both genes have been measured in larvae in response to quercetin, a know inhibitor of vitamin C
transport.
LOCALIZATION AND ROLES OF ZEBRAFISH CARBONIC ANHYDRASES CA2A AND CA15A
IN NHE3B-MEDIATED SODIUM ION TRANSPORT IN GILL AND SKIN
MITOCHONDRION-RICH CELLS
Ito, Y., Kobayashi, S., Nakamura, N., Masahiro, E., Hoshijima, K., and Hirose, S.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Yusuke Ito, Department of Biological Sciences, Tokyo Institute of Technology, 4259-B19
Nagatsuta-cho, Midori-ku,, Yokohama, Kanagawa 226-8501 Japan
E-Mail: yusukito@bio.titech.ac.jp
Abstract: We previously reported that V-type H+-ATPase/mitochondrion-rich cells (vH-MRCs) on the
skin of zebrafish larvae are primary sites for Na+ uptake. In this study, to clarify the mechanism for the
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Na+ uptake, we performed a systematic analysis of gene expression patterns of zebrafish carbonic
anhydrase (Ca) isoforms and found that, of 12 Ca isoforms, Ca2a and Ca15a are highly expressed in vHMRCs. The ca2a and ca15a mRNA expression were salinity-dependent, being up-regulated in diluted
FW. Immunohistochemistry demonstrated cytoplasmic distribution of Ca2a and apical membrane
localization of Ca15a. Depletion of either Ca2a or Ca15a expression by Morphorino antisense
oligonucletides resulted in a significant decrease in Na+ accumulation in vH-MRCs. A proximity ligation
assay demonstrated a very close associtation of Ca2a, Ca15a, and Na+/H+ exchanger 3b (Nhe3b) in vHMRC. Our findings suggest that Ca2a and Ca15a play a key role in Na+ uptake under FW conditions by
forming a transport metabolon with Nhe3b.
DIETARY SELENOMETHIONINE EXPOSURE ALTERS SWIM PERFORMANCE AND
ENERGETICS OF ADULT ZEBRAFISH
Janz, D.M., and Thomas, J.K.
Symposium: Fish in a toxic world Presentation:oral
Contact: David Janz, Dept of Veterinary Biomedical Sciences, University of Saskatchewan, 52 Campus
Drive, Saskatoon, SK S7N 5B4 Canada
E-Mail: david.janz@usask.ca
Abstract: The adverse effects of organoselenium exposure in early life stages of fish are well documented,
but little is known concerning effects in adults. In the present study, adult zebrafish (Danio rerio) were
fed elevated selenomethionine (SEM; 3.7 to 26.6 ug/g dry weight) in the diet for 90 days. Compared to
control fish (1.3 ug SEM/g), there was no effect of SEM exposure on survival or condition factor
(weight-at-length). However, fish in all exposure groups exhibited significantly decreased critical
swimming speed (Ucrit) and tail stroke length compared to controls. Oxygen consumption was also
elevated in all exposure groups, but was not statistically significant. Whole body glycogen and
triacylglycerols (triglyceride) concentrations were significantly greater in all exposure groups, and whole
body cortisol concentrations were greater in fish exposed to 26.6 ug SEM/g. In conclusion,
environmentally relevant organoselenium exposures have ecophysiological consequences in adult fish
that may threaten their fitness in natural systems.
TRANSCRIPTOMIC ANALYSIS OF STEADY STATE TEMPERATURE ACCLIMATION
EFFECTS ON CARDIAC MYOCYTES OF PACIFIC BLUEFIN TUNA THUNNUS ORIENTALIS
Jayasundara, N., Gardner, L.D., Rodriguez, L.E., Towle, D.T., and Block, B.B.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Nishad Jayasundara, Hopkins Marine Station of Stanford University, 120, Oceanview Blvd,,
Pacific Grove, California 93950 USA
E-Mail: nishadj@stanford.edu
Abstract: Bluefin tunas are renowned for their ability to sustain an enhanced cardiac performance across
a temperature gradient. However, little is known about the molecular processes underpinning this
remarkable feat. Here we use a bluefin tuna microarray (8826 genes) to explore the effects of
temperature acclimation (14oC, 20oC and 25oC) on atrial and ventricular tissues of pacific bluefin tuna.
Transcriptomic data shows significant gene expression changes in energy metabolism, ion transport,
protein bio synthesis, and cellular stress responses. A principal component analysis reveals that thermal
response is tissue specific, with gene expression in atrium at 25oC showing the greatest difference. In the
ventricle, compact layer appears to be more thermal labile compared to spongy layer. This study
demonstrates that tuna hearts can optimize its performance by acclimating to 14oC, potentially
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improving aerobic performance in the cold. Conversely, the cardiac transcriptome at 25oC is indicative
of limitations in cardiac performance at warmer temperatures.
CHRONIC SOCIAL STRESS MODULATES THE HYPOTHALAMO-PITUITARY-INTERRENAL
AXIS IN RAINBOW TROUT (ONCORHYNCHUS MYKISS)
Jeffrey, J.D., Esbaugh, A.J., Vijayan, M.M. and Gilmour, K.M.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Jennifer Jeffrey, University of Ottawa, Ottawa, ON K1J0A3 Canada
E-Mail: jenjeffrey@gmail.com
Abstract: Juvenile rainbow trout form “pecking order” social hierarchies in which subordinate fish are
subjected to chronic social stress. We hypothesized that social subordinance results in chronic activation
of the hypothalamo-pituitary-interrenal (HPI) axis that in turn, attenuates responses to acute stress. To
test this hypothesis, key players in the HPI axis including: corticotropin releasing factor (CRF),
adrenocorticotropic hormone (ACTH) and its receptor, the melanocortin 2 receptor (MC2R), as well as
steroidogenic acute regulatory protein and cytochrome P450 side chain cleavage enzyme (involved in
cortisol biosynthesis) were examined as a function of social stress. In addition, target tissue corticosteroid
receptor expression was measured. Our findings suggest that ACTH, steroid synthesis and corticosteroid
receptors are affected by social status but CRF, and MC2R are not.
THE EFFECTS OF ELEVATED WATER TEMPERATURE ON ADULT PACIFIC SALMON
SURVIVAL AND PHYSIOLOGY
Jeffries, K.M., Hinch, S.G., Farrell, A.P., Patterson, D.A., and Miller, K.M.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Ken Jeffries, University of BC, 2424 Main Mall, Vancouver, BC V6T 1Z4 Canada
E-Mail: kjeffrie@interchange.ubc.ca
Abstract: Peak temperatures in the Fraser River, Canada, have increased ~2ºC in the past 60 years and
are expected to increase another 2ºC by the end of the century. Pink salmon historically experienced
~11.5-16.5ºC water temperatures during spawning migrations, however in recent years have
encountered river temperatures greater than 18ºC more frequently. Some stocks of sockeye now
experience water temperatures ~3-5ºC warmer than temperatures that they have historically
encountered. Elevated water temperatures have been associated with higher en route and prespawn
mortality in Pacific salmon. We collected wild migrating adult Pacific salmon and exposed them to
different temperature treatments to study the effects of water temperature on survival and physiology.
Fish were sampled for blood and gill tissue to evaluate the effects of water temperature on blood
properties and gene expression. This presentation will attempt to integrate responses to elevated water
temperature at the cellular- and individual-level in adult Pacific salmon.
ONTOGENY OF GROWTH HORMONE CELLS IN THE SOUTH AMERICAN TELEOST
SALMINUS BRASILIENSIS (CHARACIFORMES, CHARACIDAE)
Jesus, L.W.O., Gomes, C.C., Costa, F. G., Adolfi, M.C., Borella, M.I.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Maria Inês Borella, Institute of Biomedical Sciences, University of São Paulo, São Paulo, SP
05508-900 Brazil
E-Mail: miborell@usp.br
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Abstract: Salminus brasiliensis (CUVIER, 1816) is a South American teleost with excellent potential for
aquaculture in Brazil. Given the important role of the growth hormone (GH) in the promotion of
animal growth, and considering that the appearance of adenohypophyseal cells varies significantly
between fish species, this study aimed to analyze the ontogeny of the GH cells in the developing pituitary
gland of S. brasiliensis. Specimens were obtained at zero, 12, 24, 36, 48, 60, 72, 120, 300, 600 hours
after hatching and were processed for
immunocytochemistry (anti-chum GH-1:1,000). Preliminary results indicated that at 36 hours after
hatching some GH-imunorreactive cells are already detected in the mid part of the pituitary gland of S.
brasiliensis and, with the development, an increase in the number of these cells in the PPD is observed.
Further analyzes of the presence of GH in times previous to 36 hours after hatching will be carried out.
THERMAL ADAPTATION OF AN IBERIAN CYPRINID: INSIGHTS FROM GENE
EXPRESSION PATTERNS OF HEAT SHOCK PROTEINS (HSP70)
Jesus, T. F., Inácio A. & Coelho, M. M.
Symposium: Climate change: bad news for fish? Presentation:Poster
Contact: Maria Manuela Coelho, Centro de Biologia Ambiental/Departamento de Biologia Animal,
Faculdade de Ciências da Universidade de Lisboa. Campo Grande., Lisboa, 1749-016 Portugal
E-Mail: mmcoelho@fc.ul.pt
Abstract: Thermal adaptation is vital for ectotherms such as fishes, namely when exposed to large
variation in seasonal and even daily temperature. To cope with these variations, fishes have mechanisms
from behavior to molecular adaptations that allow them to survive. Heat shock proteins (Hsps) are
molecular chaperones with an important role in several stress conditions such as high temperatures.
Squalius torgalensis inhabits the circum-Mediterranean region, with a climate characterized by an
intermittent regime of severe droughts in summer and floods during winter. In order to expand our
knowledge of the adaptive mechanisms to these extreme conditions, a set of experiments were performed
aiming to quantify the expression levels of Hsp70 in fish exposed to different temperatures. Results
indicate that this species respond to the increasing temperatures, inducing the Hsp70 gene expression.
Understanding these mechanisms of adaptation is of the utmost importance in a context of climate
change.
CONCANAVALIN A-MEDIATED ENDOCYTOSIS IN ZEBRAFISH H+-ATPASE-RICH CELL IS
REGULATED BY H+-ATPASE AND ACTIN
Jiun-Lin Horng, Li-Yih Lin, and Pung-Pung Hwang
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Jiun-Lin Horng, R144, Institute of Cellular and Organismic Biology, Academia Sinica, Taipei,
11529 Taiwan
E-Mail: jlhorng@gate.sinica.edu.tw
Abstract: Concanavalin A (ConA) is a lectin that specifically binds to -mannopyranosyl and ;glucopyranosyl residues of glycosylated membrane proteins. ConA internalization was previously
proposed to be involved in the endocytosis of specific receptors and to inhibit the Na+ uptake of H+ATPase-rich (HR) cells. HR cells are an analogous type of proton-secreting cell, and dextran-labeled H+ATPase recycling was thought to be important in the regulation of H+ secretion. In this study, we found
that ConA-internalized vesicles were co-localized with H+-ATPase and increased after H+-ATPase
morpholino knockdown and bafilomycin A1 treatment. However, dextran-labeled H+-ATPase recycling
in HR cells was repressed by H+-ATPase inhibition. Furthermore, the ConA signal was co-localized with
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the actin signal on HR cell apical membranes, and ConA internalization was disrupted after actin was
depolymerized by cytochalasin and cold treatment. These results suggest that ConA-mediated
endocytosis and dextran-labeled H+-ATPase recycling are regulated by different mechanisms, and are
associated with different cell functions: Na+ uptake and acid secretion, respectively.
INTRODUCTORY REMARKS
Johnston, Ian A.
Symposium: Muscle development and growth Presentation:oral
Contact: Ian Johnston, Scottish Oceans Institute, School of Biology, University of St Andrews, , UK
E-Mail: iaj@st-andrews.ac.uk
Abstract:
VARIABLE EXPRESSION OF OLFACTORY RECEPTOR GENES IN WILD ATLANTIC SALMON
Johnstone, K.A., Lubieniecki, K.P., Koop, B.F., and Davidson, W.S.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Kimberley Johnstone, Simon Fraser University, 8888 University Drive, Burnaby, BC V5A 1S6
Canada
E-Mail: kajohnst@sfu.ca
Abstract: It is widely accepted that salmon use olfaction during their migration to and from their marine
feeding grounds. However, it is unclear if olfactory receptor genes are involved in imprinting or homing
or if there are differences in their expression. To examine this we used QPCR analysis to measure the
transcriptional gene expression of 30 olfactory receptor transcripts across life stages and life histories
from two wild populations of Atlantic salmon from Newfoundland and Labrador, Canada. We have
identified nine up-regulated OlfC transcripts in juvenile anadromous salmon relative to returning adult
salmon and one highly variable transcript across individuals (OlfC 11.5). We found no significant
change in expression for any olfactory receptors tested in the landlocked salmon. From this study, we
have identified nine olfactory genes that may play an important role in the imprinting of olfactory cues
in homestream waters of juvenile wild North American anadromous Atlantic salmon.
QUANTIFYING HABITAT SUITABILITY OF JUVENILE AMERICAN SHAD AND STRIPED
BASS IN THE HUDSON RIVER ESTUARY
Juanes, F., O'Connor, M., McGarigal, K., and Caris, J.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Francis Juanes, Department of Natural Resources Conservation, University of Massachusetts,
Amherst, MA 1003 USA
E-Mail: juanes@nrc.umass.edu
Abstract: Identifying important fish habitat has become a primary focus in fisheries research. Here we use
a hierarchical method that applies generalized linear mixed effects models to describe habitat suitability
for juvenile stages of striped bass and American shad in the Hudson River estuary (HRE). Salinity, river
mile, and Julian day were found to be the most important environmental determinants of juvenile
American shad presence. And sediment type, salinity, temperature, river mile, and Julian day were found
to be the most important environmental determinants of juvenile striped bass presence. We then
mapped predictions from the global models for both species and found the highest predicted
probabilities of juvenile American shad presence were found in the Upper HRE. Conversely, highest
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predicted probabilities of juvenile striped bass presence were found in the Lower HRE. This previously
unrecognized habitat partitioning between these two species is most likely due to their strong predatorprey linkages.
IDENTIFICATION OF TOLL-LIKE RECEPTOR IMMUNE RESPONSE USING LC/MS/MS AND
MICROARRAY IN TAKIFUGU RUBRIPES LEUKOCYTES
Jung, T.S., Cha, I.S., Park, S.B., Nho, S.W., Jang, H.B., Othani, M., Hikima, J., Aoki, T.
Symposium: Fish immunological responses Presentation:oral
Contact: Jung, Tae Sung, Aquatic Biotechnology Center, College of Veterinary Medicine, Gyeongsang
National University, Jinju, gyeongsang 660-701 Korea
E-Mail: jungts@gnu.ac.kr
Abstract: Studies on Takifugu were focused on demonstrating the fish immune system. Hence, a large
number of immune related genes have been studied to understand immune response based on genomic
data. Of them, Toll-like Receptors (TLRs) are very important molecules in innate immune response
because of its important role as pattern recognition receptors (PRRs), so antigen could stimulate the
TLR response in cells. Leukocytes from Takifugu rubripes were treated with LPS and Poly I:C to
demonstrate the TLR responses after 1, 2 and 3 days post treatment. Microarray analysis were conducted
to evaluate the gene variation, at the same time, LC/MS/MS (Liquid tandem mass spectrometry) analysis
were performed to verify protein reaction. Several kinds of TLRs were identified from membrane
proteins by shot-gun proteomic technique. In LC/MS/MS analysis, a total of 11 TLRs were identified,
such as TLR 1, 2, 3, 5, 7, 8, 9, 14, 21, 22 and 23, but it appears to be difficult to find an apparent time
order expression. On the other hand, eight TLR genes were matched with proteome analysis result but
one unmatched TLR gene was also detected in microarray. TLR 1, 5, 7, 14, 22 and 23 were identified in
PBS-treated control group. In LPS-treated group, TLR 1, 2, 5, 7, 14 and 22 were found. In Poly I:Ctreated group, TLR 1, 2, 3, 5, 7, 14 and 22 were identified. Microarray analysis showed variable
expression patterns, and in general, TLR 1, 2, 3, 5 and 14 appeared to be decreased, but TLR 7, 22, 23
and TLRS5 seemed to increase in LPS-treated group compared with control group. TLR 2, 3, 5 and 14
were showed to be decreased, but TLR 1, 7, 22, 23 and TLRS5 were exhibited to increase in Poly I:C
treated group compared with control group.This study might be the first approach to understand the
immunoreactions of fugu leukocytes by synchronizing genomics and proteomics, but further studies are
need to elucidate the relationship between gene expression and translation of proteins in details.
IMPACT OF WATERSHED DEVELOPMENT ON SEASONAL FLOODING AND FISH
HABITAT IN THE MEKONG RIVER
Kameyama, S., Nohara, S., Sato, T., and Fujii Y.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Satoshi Kameyama, National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba,
Tsukuba, Ibaraki 305-8506 Japan
E-Mail: kame@nies.go.jp
Abstract: The Mekong River watershed is facing with conflicts between watershed development and
environmental conservation. We focus on Manwan dam impacts on spatio-temporal change of flooded
area and freshwater fish habitat. Our study site is 100 km down stream from the Golden Triangle. We
compared the hydrological situation before and after the dam construction by using numerical
simulation. In the habitat monitoring of Mekong River fish, we used fish finder and ADCP (Acoustic
Doppler Current Profiler) attached to survey boat simultaneously. Then, we analyzed the relationship
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between numbers of fish signs in fish finder and ADCP recorded data. Our results displayed seasonal
delay of seasonal flooding after rainy season and an increase in sediment transport volume. In the flood
simulation, floods area was classified based on flooded time trough the year. In fish habitat, characteristic
distribution of high-density habitat area and significant association between water depth and fish signs
was detected.
DESIGN AND ASSESSMENT OF WEIRS FOR FISH PASSAGE UNDER DROWNED
CONDITIONS
Keller, R.J., and Peterken, C.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Dr Robert Keller, Department of Civil Engineering, Monash University, Clayton, VIC 3800
Australia
E-Mail: rjkeller@bigpond.net.au
Abstract: In aquatic systems, in-stream structures such as dams, weirs and road crossings, can act as
barriers to fish movement along waterways. There is a growing array of technological fish-pass solutions
for the movement of fish across large structures such as weirs and dams. However, for small weir
structures, fish often have to rely on drowned conditions to move upstream.
There is surprisingly little data on upstream fish movement across barriers under drowned conditions
Important parameters affecting the success of an individual fish moving across a weir include the depth
and velocity above the weir under drowned conditions, the head difference across the weir, and the
surface roughness and roughness around the edges of the weir. For fish populations, other critical factors
are the frequency, duration and timing of drowned flows. In order to assess the adequacy of a given or
proposed weir for upstream fish passage under drowned conditions, it is necessary to determine, firstly,
the hydraulic properties of the drowned weir with respect to the requirements of the target fish species
and, secondly, the duration and timing of drowning flows with respect to the flow regime of the site and
the likely timing of fish movements. This paper primarily addresses the first issue. A computer program
has been developed and incorporated in a simple-to-operate spreadsheet for the determination of the
hydraulic characteristics of a drowned weir which are important to fish movement. The program is based
on a theoretical analysis of drowned weirs and subsequent extensive verification in laboratory
experiments. Inputs to the program include site information comprising channel cross-section data,
channel slope, and channel roughness, and weir information comprising weir height and the required
minimum drowned depth over the weir for migrating fish passage. The program then calculates the flow
rate at which the required level of drowning occurs, the velocity characteristics above the weir (including
transverse distributions), and flow depths and velocities upstream and downstream of the weir. On the
basis of these outputs, the designer or regulator can assess the adequacy of the proposed design for fish
migration. The paper discusses (briefly) the theoretical background of the program and its experimental
verification. Case studies are then presented that illustrate the use of the program to develop a suitable
weir design and to assess a given design. Some discussion is also provided on the frequency, duration and
timing of drowned flows. It is shown that the program is an important new additional tool in the design
and/or assessment of weir structures that allow for adequate fish passage under drowning conditions.
CORTICOSTEROID RECEPTORS AND THE REGULATION OF PARACELLULAR
PERMEABILITY IN A CULTURED GILL EPITHELIUM
Kelly, S.P., and Chasiotis, H.
Symposium: Ion and acid-base regulation in fish Presentation:oral
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Contact: Scott P. Kelly, Department of Biology, York University, 4700 Keele Street, Toronto, ON M3J
1P3 Canada
E-Mail: spk@yorku.ca
Abstract: The role of corticosteroid receptors in the regulation of gill paracellular permeability was
examined using primary cultured trout gill preparations. Cultured epithelia express glucocorticoid (GR1
and GR2) and mineralocorticoid (MR) receptors. Cortisol treatment significantly increased
transepithelial resistance (TER) and decreased paracellular permeability ([3H]PEG-4000 flux). The GR
antagonist RU486 as well as MR antagonists spironolactone and RU26752 significantly reduced, but did
not completely block, the effects of cortisol. However, the MR antagonist eplerenone was without effect
and RU486 alone had significant cortisol-like effects. Epithelial permeability was unaltered by the
mineralocorticoids deoxycorticosterone and aldosterone. Dexamethasone (a synthetic glucocorticoid)
increased TER and reduced [3H]PEG-4000 flux across epithelia. The effects of dexamethasone were
unaltered by MR antagonists. The combined use of GR and MR antagonists indicated that the agonistic
effects of RU486 are mediated through MRs. These studies suggest that both glucocorticoid and
mineralocorticoid receptors play a role in regulating gill paracellular permeability.
ENERGETICS AND CONTAMINANTS: PESTICIDE EXPOSURE REDUCES OVER WINTER
CONDITION IN SALMONIDS
Kennedy, C.J., and Ross, P.S.
Symposium: Fish in a toxic world Presentation:oral
Contact: Chris Kennedy, Dept. Biological Sciences, Simon Fraser University, Burnaby, BC V5A 1S6
Canada
E-Mail: ckennedy@sfu.ca
Abstract: In this study, the effects of over winter conditions (low temperature, limited food ration) and
contaminant exposure (2 current use pesticides, linuron and carbaryl) on body and organ size, energy
condition and stores, growth, swimming performance, and alarm responses of juvenile sockeye salmon
(Oncorhynchus nerka) were examined. Body weight decreased in food-limited/pesticide-exposed groups,
increased in the food-limited/unexposed (natural winter condition) and fed/exposed groups, respectively,
compared to increases of over 200% in fed/unexposed controls. CF and LSI values were significantly
lower in food-limited/exposed fish. Energy stores (liver glycogen and total body lipid) were reduced in
food-limited and food-limited/exposed groups. Smaller fish with lower energy stores (fasted/contaminant
groups) were poorer swimmers (lower Ucrit) and showed reduced capacity to respond to an alarm signal
(con-specific skin extract). Here, a link between alterations in contaminant/winter-induced changes in
bioenergetics and several ecologically relevant performance/behavioural indicators that result in lower
fitness of salmonids is highlighted.
INHERITANCE OF SEX AND SEX LINKED MARKERS IN NILE TILAPIA
Khan, M. G. Q., McAndrew, B. J. and Penman, D. J.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:Poster
Contact: M. G. Q. Khan, Institute of Aquaculture, University of Stirling, Stirling, Scotland, FK9 4LA
UK
E-Mail: m.g.khan@stir.ac.uk
Abstract: We observed sex ratios in offspring (N=5200) of different crosses consist of XY males, putative
supermales (YY) and clonal neomales (XX male) crossed with clonal females, outbred females and YY
females and investigated inheritance pattern of microsatellite DNA markers for SEX (QTL) in Nile
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tilapia (Oreochromis niloticus). PCR amplification was done with 18 pairs and 26 pairs of primers for
pooled DNA samples from 3 XY families and 5 putative YY respectively, crossed with clonal line (XX) of
females. Six microsatellite markers belonging to Linkage group 1 found to be polymorphic for the three
XY families. Duplicated loci obtained in these families for UNH995, UNH985, UNH104 and
UNH719. The best map constructed with Crimap BUILD was 53.3 cM. Markers from LG5, LG12,
and LG17, besides LG1 were informative in pooled amplified DNA samples from three putative YY
families crossed with clonal line females. Finally 24 tagged offspring from a cross between XY male and
putative YY female were genotyped for UNH995 for identifying broodstock carrying one or more copies
of Y haplotype.
PRELIMINARY STUDY ON SEMI-CLOSED INCUBATOR EFFICIENCY FOR HATCHING
PERSIAN STURGEON (ACIPENSER PERSICUS) EGGS
Khatooni, Maryam Mardaneh, Seyed Hossein Hoseinifar, Bagher Mojazi Amiri, NoorMohammad
Makhdoomi
Symposium: Contributed Papers Presentation:Poster
Contact: Mardaneh Khatooni, Maryam, Department of Fisheries and Environment, Natural Resources
Faculty, University of Tehran, Karadj, Tehran Iran
E-Mail: hoseinifar@ut.ac.ir
Abstract: This Study investigates the efficiency of semi-closed incubator for hatching Persian Sturgeon
(Acipenser persicus) eggs. The incubator was basically designed according to Vase equipped with
collector vessel, recirculation pomp and aerator. 50% of circulative water was changed each day. Persian
sturgeon (50 gr) fertilized eggs samples were stock in incubators with three replications. Water flow rate
was acclimated in the range which did not harm the eggs but circulating them preferably. The Mortality
of embryo and larvae at gastrula stage, formation of S-type heart stage, before hatching and hatching
percent were recorded. Our result showed as it circulated the eggs completely the probability of fungus
infectious would be lower than flow through incubators. Since water used in semi-closed incubator is far
less than flow through system, and it is so exclusively for a certain batch of eggs it may be a proper
alternative for flow throw in future.
A STUDY ON INSTREAM HABITAT WITH TYPES CLASSIFICATION AND
CHARACTERISTICS ANALYSIS
Kim, S.N., Ahn, H.K., and Chun, S.H.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Si Nae KIM, Korea Institute of Construction Technology(dept. of water resources), Goyang,
Gyenggi 411-712 Korea
E-Mail: ksn@kict.re.kr
Abstract: Recent river maintenance which includes improvement, irrigation and environmental
modification has been actively popular in Korea. Various ways for the river maintenance are called a
‘close-to-nature’ method. However, these methods do not consider habitat conditions of living organisms
and animal lives in river ecosystem although they have distinct individual characteristics. In fact,
previous standardized man-made rivers have been built by using restricted methods with which life
habitats have been frequently disturbed due to conventional river maintenance. To restore life habitats in
rivers, we should consider that a river is a specific place to play a role as a habitat for organisms. This
study examines the Gapcheon River located in Daejeon, Korea which is 73.7&#13214; long. In this
study, we classifies the habitats into 10 types through closely examining physical, chemical and ecological
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characteristics of each habitat, and investigates ecological links among lives adapting to environments in
each location.
5’-FLANKING REGION OF THE MYOSIN HEAVY CHAIN GENE INDUCES FIBER TYPESPECIFIC GENE EXPRESSION IN FISH MUSCLE
Kinoshita, S., Asaduzzaman, Md., Ono, Y., Akolkar, D.B., Ikeda, D., Asakawa, S., and Watabe, S.
Symposium: Muscle development and growth Presentation:oral
Contact: Shugo Watabe, Department of Aquatic Bioscience, Graduate School of Agricultural and Life
Sciences, The University of Tokyo, Bunkyo, Tokyo 113-8657 Japan
E-Mail: awatabe@mail.ecc.u-tokyo.ac.jp
Abstract: Vertebrate muscles express fiber type-specific myosin heavy chain genes (MYHs), leading to
formation of different muscle types such as fast, slow and cardiac ones. However, details of molecular
mechanisms involved in such a complex expression of MYHs are still unknown. In the present study, we
examined the transcriptional regulation in the expression of two MYHs specifically expressed in fast and
slow/cardiac muscles of torafugu Takifugu rubripes, respectively, and one in the horizontal myoseptum
of medaka Oryzias latipes. In vivo reporter assay showed that the 1~4kb upstream from the start codon
of MYHs was enough to recapitulate intact gene expression in zebrafish Danio rerio and medaka.
Deletion mutant analysis demonstrated that the conserved region in the 5’-flanking region between
orthologues is important for fiber type-specific expression. Furthermore, it is clear that cis-regulatory
region(s) for the fiber type-specific expression of MYHs located in the 5’-flanking region is shared among
different fish species.
IMPACT OF THE FLOOD IN AUGUST 2002 ON THE SPECIES COMPOSITION AND THE
ABUNDANCE OF THE FISH ASSEMBLAGES IN THE BEROUNKA RIVER
Kížek, J., Pivnika, K., Švátora, M.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: jkrizeklife, Laboratory of Ichthyology and Fish Ecology, Zahradní 82, Sib&#345;ina, CZ 250
84 Czech Republic
E-Mail: jkrizeklife@iol.cz
Abstract: In 1998 to 2004, four sites on the Berounka River near town Radnice were repeatedly fished in
May to June and in September. All the sites were under the weirs; their length and width ranged between
150 and 250 m and 50 to 60 m, respectively. The stream sections were fished by wading in two passes
with comparable effort with two electroshockers. Total of 23851 fish of 26 species were caught.
Altogether of 5133 barbel and chub longer than 15 cm were caught, 4489 tagged and 872 recaptured.
The relative fish abundance ranged between 660 and 4812; five species achieved 90% of the relative
abundance of all fish caught. The biomass ranged between 64 and 430 kg/ha; 5 species formed 83% of
the total biomass. Only four fish with tags from the other locality were caught up to 2002 and 12 after a
flood in August 2002 in 2003-04.
VOLUNTARY TIMING OF FOOD INTAKE INCREASES WEIGHT GAIN IN COMMON CARP
(CYPRINUS CARPIO)
Klaren, P.H.M., van Dalen, S., Blok, F.S., Atsma, W., Hendriks, J., Flik, G.
Symposium: Physiology of fish in aquaculture Presentation:oral
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Contact: Peter H.M. Klaren, Radboud University Nijmegen, Institute for Water and Wetland Research,
Department of Animal Physiology, Heijendaalseweg 135, Nijmegen, 6525 AJ Netherlands
E-Mail: p.klaren@science.ru.nl
Abstract: Food intake is regulated by (neuro)endocrine factors, that in turn are regulated by nutritional
status and environmental factors. We investigated the effect of timing of food intake on growth. Carp
were demand-fed for 22 days using a computerized pendulum feeder that registered food intake.
Controls were pair-fed at 10 AM. Both groups were kept at 12L:12D (lights on at 6.30 AM). Demandfed fish fed displayed highest food intake at 10 PM, and the lowest at 10 AM. After 22 days, demand-fed
fish had grown by 20%, compared to 4% of the pair-fed control. Plasma cortisol levels in demand-fed
fish were remarkably low and stable at 10 AM and 10 PM, whereas in controls levels had increased 60fold at 10 AM compared to 10 PM. Hepatic mRNA expression of leptins I and II also differed markedly
between groups and time points. We currently investigate digestive and anabolic characteristics of
demand-fed fish.
HEMATOLOGICAL, BIOCHEMICAL, GENOTOXIC AND BEHAVIORAL RESPONSES OF
TAMBAQUI (COLOSSOMA MACROPOMUM) TO CRUDE OIL ACUTE EXPOSURE
Kochhann, D., Brust, S.M.A.,, Domingos, F.X.V. and Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Daiani Kochhann, National Institute for Research in the Amazon, Department of Ecology,
Laboratory of Ecophysiology and Molecular Evolution, Av André Araújo 2936, Manaus, Amazonas
69083-000 Brazil
E-Mail: daia.kochhann@gmail.com
Abstract: The objective of this study was to evaluate the effects of sublethal acute (96h) crude oil
exposure on juveniles of tambaqui (Colossoma macropomum). Just after exposure, swimming activity
and response to alarm substance were measured. After this, blood was collected for analyses of
erythrocytic nuclear abnormalities (ENA), comet assay and hematological parameters (hematocrit,
hemoglobin concentration and glucose content). Catalase, glutationa S-transferase and lipoperoxidation
were assayed in liver. The exposure of tambaqui to oil caused a reduction in their swimming activity and
in their response to alarm substance. Genotoxic effects were also observed by the increase ENA and by
the occurrence of DNA strand breaks. Hematological and oxidative parameters remained unaltered in
this study. Our results showed that DNA damage and behavior are sensitive and promising biomarkers
of oil exposure in Amazonian fish. (CNPq/FAPEAM)
EFFECT OF DIFFERENT CRUDE OIL FRACTIONS IN THE SWIMMING PERFORMANCE OF
TAMBAQUI (COLOSSOMA MACROPOMUM)
Kochhann, D., Brust, S.M.A.,, Jardim, M.M., Domingos, F.X.V. and Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Daiani Kochhann, National Institute for Research in the Amazon, Department of Ecology,
Laboratory of Ecophysiology and Molecular Evolution, Ave André Araújo 2936, Manaus, Amazonas
69083-000 Brazil
E-Mail: daia.kochhann@gmail.com
Abstract: The effects of acute, subchronic and chronic subletal crude oil exposure on the swimming
performance of tambaqui were evaluated. The possible mechanical effect of oil on the water surface on
this parameter was also evaluated. For this, tambaqui were exposed for 1, 15 and 30 days to water soluble
and insoluble fraction of crude oil and neutral mineral oil. After the exposure, swimming activity and
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critic swimming velocity (Ucrit) of fishes was evaluated. Swimming activity of fish exposed to insoluble
crude oil was decreased in all exposure periods and also in fishes chronically exposed to insoluble mineral
oil. Ucrit decreased in fish exposed to insoluble crude oil for 15 and 30 days and in fish chronically
exposed to insoluble mineral oil. Fishes exposed to soluble crude oil or mineral oil exhibit no changes in
their swimming performance. Our results showed a strong mechanical effect of oil at the water surface
on swimming performance of tambaqui juveniles. (CNPq/FAPEAM)
CHANGES IN THE OCCURRENCE OF THE BROOK LAMPREY (LAMPETRA PLANERI) IN
THE OSTRUŽNÁ RIVER AND JELENKA RIVER DUE TO THE EXTREMELY HIGH FLOW
RATES IN SUMMER 2002
Koížek, J.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Josef KoÍžek, Laboratory of the Ichthyology and Fish Ecology, Zahradní 82, Sib&#345;ina, CZ
250 84 Czech Republic
E-Mail: jkrizeklife@iol.cz
Abstract: The objective of the project was to evaluate the impact of the floods in summer 2002 on the
population of brook lamprey in the Ostružná River and the Jelenka River at the sites where the
occurrence of that species had been fairly high before the floods. The high flow rates in August 2002
significantly affected lower part of the course of the Ostružná. The bottom substrate had changed
considerably there. New silt-loam sediments were observed to begin developing only in the second half
of 2003. In the upper course, where the river has still largely retained its natural morphology, the high
flow rates did not affect the channel, and brook lamprey therefore occurred there throughout the year.
On the other hand, on the lower course larvae began to occur sporadically only at the beginning of
October. On the Jelenka River, the situation after the disastrous flood was even more dramatic.
HOW DO ATLANTIC SALMON (SALMO SALAR) PARR COPE WITH LONG TERM
SUBLETHAL AMMONIA EXPOSURE?
Kolarevic J., Takle H., Ytterborg E., Selset R., Felip O., Good C., Bæverfjord G., Åsgård T.E. and
Terjesen B.F.
Symposium: Fish in a toxic world Presentation:oral
Contact: Jelena Kolarevic, Nofima Marin, Sunndalsøra, NO-6600 Norway
E-Mail: jelena.kolarevic@nofima.no
Abstract: Elevated ammonia concentrations in water activate several physiological and molecular coping
mechanisms in salmonids, dependent on their developmental stage, nutritional status and interaction
with other environmental factors. This is being increasingly documented for acute sublethal exposure
while the effects of chronic ammonia exposure are less known. We aimed to examine the response
mechanisms of Atlantic salmon parr (17g initial weight) subjected to different sublethal ammonia
concentrations (0.1 to 38.0 µg/l NH3-N) and different feeding regimes (fed to satiation at expected
growth capacity and 1/3 of that) during 105 days. Three weeks into the experiment all full feed groups
exposed to ammonia had significantly elevated blood plasma ammonia levels. Further, the gill
expressions of the Rhesus glycoprotein rhcg1 were significantly higher in comparison with the control
group. In addition to ammonia exposure, feeding regime also influenced the expression of Rhcg1
mRNA. Further findings related to the effects of long term ammonia exposure in Atlantic salmon will be
presented.
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DEVELOPMENT OF A CHRONIC MILD STRESS (CMS) MODEL IN FISH FOR THE STUDY
OF THE NEUROENDOCRINE MECHANISMS OF STRESS IN EUROPEAN SEABASS
(DICENTRARCHUS LABRAX)
Kollias, S., Fernandes, J.M.O., Papandroulakis, N., Pavlidis, M.
Symposium: Stress axis regulation Presentation:Poster
Contact: Spyros Kollias, Hellenic Centre for Marine Research, Institute of Marine Biology and Genetics,
P.O. Box 2214, Heraklion, Crete 71003 Greece
E-Mail: skollias@her.hcmr.gr
Abstract: Chronic Mild Stress (CMS) has been used in mice as a model of depression causing several
behavioral and physiological effects. The objective of the present study is to investigate the effects of
CMS on the expression of genes involved in the neuroendocrine stress response mechanism of fish. Adult
seabass were subjected to a variety of mild stressors in a non-canonical way for 2 weeks course while
control fish were kept undisturbed. Stressed fish exhibited typical stressed behavior during CMS. Tissue
and blood samples were collected after the completion of the CMS protocol. Physiological stress markers
have been analyzed in blood samples while candidate genes involved in Hipothalamus – Pituitary –
Adrenal axis have been selected and RT qPCR primers have been designed and optimized. RT qPCR
reactions are being performed in brain, liver and gill samples of both groups using 5 biological and 2
technical replicates for each group, tissue and gene.
GENE EXPRESSION PROFILING OF DICENTRARCHUS LABRAX LARVAL STAGES EXPOSED
TO ACUTE HYPOXIA STRESS
Kollias, S., Sarropoulou, E., Papandroulakis, N., Pavlidis, M., Magoulas, A., Kotoulas, G.
Symposium: Stress axis regulation Presentation:Poster
Contact: Spyros Kollias, Hellenic Centre for Marine Research, Institute of Marine Biology and Genetics,
P.O. Box 2214., Heraklion, Crete 71003 Greece
E-Mail: skollias@her.hcmr.gr
Abstract: The objective of the present study was to investigate the effects of acute hypoxia stress on gene
expression profile during Dicentrarchus labrax development.
Acute hypoxia stress induction was performed in four developmental stages of D. labrax: a) Mouth
Opening (MO), b) First Feeding (FF), c) Flexion (FL) and d) Fins (FN). Control larvae were kept in
~100% O2 saturation while stressed larvae were subject to O2 saturation reduction from 100% to 20%
during the course of 2hrs. The detection of differential gene expression was accomplished using a custom
cDNA microarray, containing 16694 cDNA clones in duplicates coming from D. labrax cDNA libraries
of various tissues and developmental stages. Statistical analysis (p=0.05) revealed 9 overexpressed and 1
underexpressed clone at stressed larvae, at MO stage. 22 overexpressed / 98 underexpressed clones, at FF.
4 overexpressed /11 underexpressed clones at FL and 5 overexpressed /25 underexpressed clones at FN
larval stage.
EAT DIRT: THE ROLE OF SEDIMENT IN THE ENDOCRINE DISRUPTION OF FISH
REPRODUCTION.
Kolok, A.S. and Sellin, M.K.
Symposium: Fish in a toxic world Presentation:oral
Contact: Alan Kolok, University of Nebraska at Omaha, Department of Biology, 6001 Dodge Street,
422 C AH, Omaha, Nebraska 68182 USA
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E-Mail: akolok@unomaha.edu
Abstract: The reproductive physiology of fishes can be disrupted due to exposure to exogenous
biologically active compounds. It is generally assumed that the primary route of exposure is through the
water and the gills. Research, conducted in agriculturally intensive watersheds however suggests
otherwise. Female fathead minnows caged in Nebraska watersheds become defeminized, as is evident
from a significant reduction in the expression of the estrogen-responsive genes, vitellogenin and estrogen
receptor – alpha. Seven-day laboratory exposures were conducted featuring: exposure to laboratory or
field waters, as well as exposure to field sediments in conjunction with laboratory or field water.
Interestingly, exposure to field sediments and lab water elicited defeminization in female minnows.
These results suggest that either the biologically active compounds were desorbing from the sediments or
that ingestion of the sediment particles was a primary route of exposure. Sediments are an important
source of exogenous biologically active and endocrine disrupting compounds.
EFFECTS OF HIGH HYDROSTATIC PRESSURE ON SELECTED BIOMARKERS IN SMALLSPOTTED CATSHARK (SCYLIORHINUS CANICULA)
Kopecka-Pilarczyk, J., Gonçalves, O.M., Coimbra, J., Wilson, J.M.
Symposium: Contributed Papers Presentation:Poster
Contact: Justyna Kopecka-Pilarczyk, CIIMAR, Laboratório de Ecofisiologia (LECOF), Rua dos Bragas,
289, Porto, Porto 4050-123 Portugal
E-Mail: justyna.kopecka@yahoo.com
Abstract: Various factors affect biomarkers in fish, both pollution-related and environmental, and
therefore distinguishing them is of great importance for the correct assessment of the condition of
aquatic environments. In this research, the effects of high hydrostatic pressure (HHP) of 50 atm (=500
m depth) on selected biomarkers have been studied in small-spotted catshark (Scyliorhinus canicula)
after 1, 3 and 14 days exposure. Several biomarkers were measured in liver (GST, CAT, SOD, GPx, LP,
POx), and muscle (AChE, BChE), and gross indices (CF, HSI) were calculated. Two-way ANOVA
analysis showed time effect in CF, hepatic SOD, GST and CAT, muscular AChE and BChE. No time
effect was observed in HSI, GPx, POx and LP. No differences between control and HHP group for each
experiment was found in CF, HSI, hepatic SOD, CAT, GPx, LP, PY, and muscle BChE. Reseach
supported by Portuguese FCT grants, SFRH/BPD/32125/2006, PTDC/MAR/30365/2004, and
PTDC/MAR/64016/2006.
WHICH FUNCTIONS OF CONVECTIVE BLOOD FLOW ARE CRUCIAL FOR EARLY
DEVELOPMENT IN ZEBRAFISH?
Kopp, R. and Pelster B.
Symposium: Zebrafish: a model for physiology Presentation:oral
Contact: Renate Kopp, Institute of Zoology, University of Innsbruck, Technikerstrasse 25, Innsbruck,
6020 Austria
E-Mail: renate.kopp@uibk.ac.at
Abstract: The physiological function of the early onset of cardiac activity in zebrafish has been questioned
because hemoglobin oxygen transport can be blocked without any change in development. We
investigated the zebrafish breakdance mutant (bre) to detect why cardiac contractions already start 24
hours post fertilization. Bre animals are characterized by a significantly reduced cardiac output.
Furthermore, delayed hatching and less cell proliferation suggested developmental retardation. During
early development the small sized larvae can cover their oxygen demand by diffusion. Nevertheless, the
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significantly increased hypoxia inducible factor-1alpha (Hif) protein expression was similar to wildtype
larvae which were raised under hypoxic conditions. Also the altered expression of Hif downstream genes
and genes involved in metabolic processes confirmed an activated hypoxic signaling pathway. Because
Hif can be induced by a drop in shear forces or by metabolic changes as well, these aspects might be the
crucial tasks of an early functioning heart.
PHYSIOLOGICAL EFFECTS OF SEAWATER ADDITION DURING THE PARR STAGE OF
ALANTIC SALMON
Kristensen, T., Toften, H., Stefansson,S., Handeland, S,. Knigth, C.M., Teien, H-C., and Rosseland,
B.O.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Torstein Kristensen, Norwegian Institute for Water Research (NIVA), Styrhuset,
Mørkvedbukta, Bodø, N-8020 Norway
E-Mail: torstein.kristensen@niva.no
Abstract: The use of seawater addition to production water during the freshwater life stages of Atlantic
salmon is common in Norway. About 25% of juvenile and 45% of smolt production sites uses seawater,
ranging in salinity from 0,2-10 ppt for juveniles and 0,2 to 33 ppt, respectively. The ionoregulatory
effects and gene-expression of central ionoregulatory enzymes/ion channels was investigated in juveniles
during and after 2 weeks exposure to 0,5 and 10 ppt. The salinity exposure caused small but significant
changes in ion and acid base balance, with consequent alteration upon return to freshwater to levels that
in some cases differed from freshwater values prior to exposure. The gill Ca:Mg ratio was significantly
lowered in the 10 ppt treatement, indicating increased Mg content in the gills. Gene expression data are
under analysis, and will be reported. Based on the preliminary analysis, no indication of reduced fish
welfare were observed.
GROWTH, METABOLOMICS AND ENDOCRINE CONTROL IN ATLANTIC SALMON
REARED AT ELEVATED TEMPERATURE
Kullgren A., Björnsson B.Th., and Jönsson Bergman E.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Andreas Kullgren, Fish Endocrinology Laboratory, Department of Zoology/Zoophysiology,
University of Gothenburg, Box 463, Gothenburg, SE-405 30 Sweden
E-Mail: andreas.kullgren@zool.gu.se
Abstract: The aim of this study was to elucidate the effects of elevated temperature on growth
performance, endocrinology and metabolism in Atlantic salmon. Postsmolts in seawater (weighing 137301 g), initially at 12&#61616;C, were kept at three temperatures (8, 12 and 18&#61616;C) and
sampled after one and three months. No temperature effects on growth rate or condition factor were
seen after one month. After three months, the 18&#61616;C regime had decreased growth rate and
condition factor, while plasma growth hormone and leptin were elevated. NMR-based metabolomics
analyses revealed that levels of several endogenous plasma metabolites are also affected by temperature.
In conclusion, while 18&#61616;C appears to be a favorable rearing regime for Atlantic salmon in the
short term, it seems to be suboptimal for growth in the longer term, with concurrent changes in
metabolism and endocrine control.
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REGULATION OF THE COMPATIBLE OSMOLYTE INOSITOL IN GILLS OF TILAPIA
DURING SALINITY STRESS
Kültz, D., Fiol, D.F., Sacchi, R., and Gardell, A.M.
Symposium: Fish living on the edge Presentation:oral
Contact: Dietmar Kültz, Department of Animal Sciences, University of California - Davis, One Shields
Ave., Meyer Hall, Davis, CA 95616 USA
E-Mail: dkueltz@ucdavis.edu
Abstract: Myo-inositol is a compatible osmolyte utilized by most organisms for maintaining intracellular
ion homeostasis during extreme fluctuations of environmental salinity. We have recently identified myoinositol-phosphate synthase (MIPS) - the key enzyme in myo-inositol synthesis - as an immediate early
osmotic stress response gene in gills of euryhaline tilapia (Oreochromis mossambicus). The tilapia MIPS
gene is structurally highly conserved but lacks a short region that encodes an external loop in other MIPS
orthologes. Tilapia MIPS is rapidly transcriptionally induced in response to hyperosmotic stress and
shows a biphasic mode of upregulation in tilapia gills. The initial induction peaks between 2 – 6 h and is
transient and the second, long-term induction is permanent and proportional to the degree of salinity
change. In contrast to fish using MIPS for myo-inositol synthesis during hyperosmotic stress,
mammalian cells primarily accumulate inositol via uptake using sodium-myo-inositol co-transporter
(SMIT). These different strategies of inositol accumulation suggest evolutionary divergence of
hyperosmotic stress responses in vertebrates.
THE ROLE OF CYTOKINES FOR FISH OSMOSENSING AND OSMOREGULATION
Kültz, Dietmar
Symposium: Stress axis regulation Presentation:oral
Contact: Dietmar Kültz, Department of Animal Sciences, University of California - Davis, One Shields
Ave., Meyer Hall, Davis, CA 95616 USA
E-Mail: dkueltz@ucdavis.edu
Abstract: Transcriptome- and proteome-wide surveys have revealed many genes and proteins involved in
osmoregulation and osmotic stress signaling in euryhaline tilapia and other euryhaline fishes. Modeling
of biochemical pathways that these proteins are involved in suggests that cytokines, in particular TNFalpha and certain interleukins are central elements of osmotic stress signaling in gill epithelium of
euryhaline fish. The term cytokine is a common denominator of a diverse array of soluble proteins and
peptides, including peptide hormones that have long been recognized as important for teleost
osmoregulation (e.g. growth hormone - GH, insulin-like growth factor 1 -IGF-I, atrial natriuretic
peptide - ANF, and prolactin - PRL). Cytokines regulate extracellular processes, cell differentiation, and
cell-cell interaction at low concentrations via autocrine, paracrine, juxtacrine, and retrocrine
mechanisms. The osmotic regulation and function of key cytokines in tilapia (Oreochromis
mossambicus) gill will be discussed.
ENRICHMENT FOR FISH - GOOD OR BAD?
Landin, J.E., Wilson, R.W., Owen, S.F., Williams, T.D., Readman, G.D., Sloman, K.A., Leaver, L.A.,
and Winberg, S.
Symposium: Social interaction physiology in fish Presentation:Poster
Contact: Jenny Landin, University of Exeter, School of Biosceinces, Hatherly Laboratories, Prince of
Wales Road, Exeter, Devon EX4 4PS England
E-Mail: jl313@exeter.ac.uk
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Abstract: Fish are commonly used in research and numbers are increasing. In the UK, the Home Office
urge researchers to promote the wellbeing of experimental animals, but guidance for evaluating fish
welfare and providing enrichment is limited. Increased habitat complexity decreases aggression in
zebrafish (Danio rerio) and brown trout (Salmo trutta), so enrichment such as ‘hides’ and ‘optical
barriers’ could potentially decrease aggression and improve welfare amongst rainbow trout
(Oncorhynchus mykiss). We studied the effect of ‘hides’ and ‘optical barriers’ within international
guidelines for regulatory research, upon juvenile rainbow trout, analysing the following endpoints: brain
monoamines, plasma ions, specific growth rates, condition factor, hepatosomatic index, fin damage, and
aggression levels. Trout in tanks with ‘hides’ had significantly lower specific growth rates in comparison
to barren environments, and significantly higher serotonin metabolite concentration in the optic tectum,
hypothalamus, and brain stem, which indicate higher chronic stress levels with this type of ‘enrichment’.
BIOCHEMICAL COMPOSITION AND QUALITY OF ATLANTIC COD (GADUS MORHUA)
EGGS: COMPARISON BETWEEN FARMED AND WILD BROODSTOCK
Lanes, C.F.C., Bizuayehu, T., Fernandes, J.M.O., Viswanath, K. and Babiak I.
Symposium: Contributed Papers Presentation:Poster
Contact: Carlos Frederico Ceccon Lanes, Faculty of Biosciences and Aquaculture, Bodø University
College., Bodø, Nordland N-8049 Norway
E-Mail: carlos.frederico.ceccon.lanes@hibo.no
Abstract: The aim of this study was compare fertilization and hatching rates, larval viability and the
biochemical profile between eggs produced from wild and farmed broodstock. Twenty-five batches of
eggs from farmed broodstock and 27 batches from wild broodstock were collected. Fertilization and
hatching rates were significantly higher in samples from wild broodstock. In the high-salinity stress test,
wild larvae survive a longer time than farmed larvae. No difference was observed in the starvation
tolerance tests as well as, in the total content of lipids, protein and fatty acids between both broodstock.
Eggs from farmed broodstock had higher levels of omega-6, whereas eggs from wild broodstock had
higher levels of C18:4n-3, C20:4n-3 and C22:6n-3. For the amino acids profile, eggs from wild
broodstock had higher levels of aspartic acid, serine, glycine, threonine, taurine and leucine, while eggs
from farmed broodstock had higher levels of proline, tryptophan, phenylalanine and arginine.
A META-ANALYSIS OF CANNIBALISM AND PREDATION AMONG THREE PISCIVORES:
BURBOT, PIKE AND PIKEPERCH
Lappalainen, J.
Symposium: Biology of the Burbot Presentation:oral
Contact: Jyrki Lappalainen, Department of Biological and Environmental Sciences, Aquatic Sciences,
Viikinkaari 1, FIN-00014 University of Helsinki, Helsinki, P.O.Box 65 Finland
E-Mail: jyrki.t.lappalainen@helsinki.fi
Abstract: Burbot (Lota lota), pike (Esox lucius) and pikeperch (Sander lucioperca) are common in lakes
and rivers in northern Europe. All these three species occurred in half (n=267) of the lakes studied
(n=550). Pike occurred in all-sized lakes, whereas burbot were missing in the smallest ones, while
pikeperch were present in the largest lakes. Pike predated the highest number of prey fish species
(mean=7.0), while that of burbot (mean=4.9) and pikeperch (mean=5.2) were much lower. When the
number of predated species was related to the total number of fish species in each lake, the comparison
showed that pike predated 60.5% of all species in the lake, while that of burbot and pikeperch were
lower, 35.0% and 37.8%, respectively. Cannibalism was found in all species, but at a low level. The
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highest prevalence of cannibalism was in pikeperch (1.7% of specimens), then pike (0.7%), and burbot
(0.3%) had the lowest prevalence.
EFFECTIVENESS OF FISHERMEN SUBSIDIES FOR ORBSERVINAG A CLOSED SEASON:
EVIDENCE FROM THE COARI REGION OF AMAZONAS
Laredo, M.A.C., Kahn, J.R. and Freitas, C.E.C
Symposium: Contributed Papers Presentation:Poster
Contact: Maria Angélica Corrêa Laredo, UFAM - Federal University of Amazonas, Manaus, Amazonas
69060-000 Brazil
E-Mail: angelicalaredo@gmail.com
Abstract: In Brazil, especially at the Amazonas State, the policy of the closure benefit (Decree 7998/90)
was established in order to ensure a temporary income to workers who are involuntarily unemployed
during the seasonal fishing closure. In order to receive it, the professional fisherman must stop fishing
the species protected in their reproductive cycles. The aim of this study was to evaluate the landing
fishing in city of Coari-AM, verifying the effectiveness of the closure politics to protect threatened
species. Through the landing fishing we can observe that some fish species under protection had your
fishing reduced, while others not. The aruanã (Osteoglossum bicirrhosum) landing increased in the
closed season, while the landings of tambaqui (Colossoma macropomum) and matrinxã (Brycon spp.)
decreased. The results of our study suggest that the closure politics do not have effectiveness in
protecting the fish species, being the fish landings regulated for the availability of species in the
environment. (CNPq/FAPEAM)
AVOIDANCE BEHAVIOR OF RAINBOW TROUT (ONCORHYNCHUS MYKISS) TO
HYPOXIA: A NON-INVASIVE METHOD FOR SORTING FISH ACCORDING TO STRESS
COPING STYLE
Laursen, D.C., Olsén, H., Ruiz-Gomez, M.L., Höglund, E.
Symposium: Social interaction physiology in fish Presentation:Poster
Contact: Caroline Laursen, DTU Aqua, Nordsøen Forskerpark, Postbox 101, Hirtshals, 9850 Denmark
E-Mail: dcla@aqua.dtu.dk
Abstract: Two stress coping styles have been found in several animal groups. Reactive individuals
generally respond to challenges with shy behavior and higher plasma cortisol levels, whereas proactive
individuals tend to show bolder behavior and lower plasma cortisol levels. In fish, these strategies have
also been associated to characteristic behavior responses to hypoxia. In this study, groups of fish were
exposed to hypoxia in a two choice system. Hypoxic conditions were induced in the holding tank, and
fish leaving this tank were noted. The first experiment, using trout lines selected for high (HR) or low
(LR) post stress plasma cortisol levels, showed that HR individuals left the hypoxic conditions earlier. In
a second experiment, the time to leave hypoxic conditions was associated with boldness in non-selected
trout. This indicates that behavioral reactions to hypoxia could be used as a non-invasive method for
sorting fish according to stress coping style.
ION AND WATER REGULATION IN JAPANESE EEL LEPTOCEPHALI
Lee, K. M., and Kaneko, T.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
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Contact: Kyung Mi Lee, Lab. of Fish Physiology, Department of Aquatic Bioscience, Graduate School of
Agricultural and Life Sciences, The University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo, 113-8657
Japan
E-Mail: bioykm@marine.fs.a.u-tokyo.ac.jp
Abstract: We explored osmoregulatory abilities of Japanese eel leptocephali. Tissue osmolality of
leptocephali ranged from 360 to 540 mOsm, being much lower than seawater osmolality.
Immunocytochemical observations revealed that mitochondria-rich cells (MRCs) were distributed all
over the body surface, presumably playing a central role in osmoregulation during early life stages in
place of gill MRCs. Using Sodium-Green and silver staining, we demonstrated secretions of Na and Cl,
respectively, from those MRCs. To further examine drinking and water absorption in the intestine,
leptocephali were placed in seawater containing Alexa-488-labeled dextran. For quantitative analysis,
fluorescence intensity was measured along the digestive tract, and the water absorption was calculated
according to the relationship between fluorescence intensity and dextran concentration. Water was
rarely absorbed in the stomach and intestine, but water absorption exclusively took place in the rectum.
All these observations indicate that eel leptocephali are able to regulate ion and water balances as in adult
eel.
LINKING AEROBIC METABOLIC SCOPE AND HABITAT SELECTION IN FISHES: EXAMPLE
IN THE FLATHEAD GREY MULLET, MUGIL CEPHALUS.
Lefrançois, C.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Christel Lefrancois, University of La Rochelle, France- LIENSs, LIttoral ENvironnement et
Sociétés, 2 rue Olympe de Gouges, La Rochelle, 17000 France
E-Mail: clefranc@univ-lr.fr
Abstract: In their milieu, aquatic organisms face environmental constraints of both natural and human
origin. To survive, they have to adapt through physiological and behavioural processes. Understanding
the limitations of these regulatory processes contribute to define optimal and limiting ecological niches.
We experimentally assessed the effects of two environmental parameters on the energetics of M.
cephalus, which is a species living in Mediterranean lagoons characterized by severe hypoxic events and
high thermal variations. The aerobic metabolic scope of this species was measured over a large range of
temperatures (10 to 26 C) and oxygen conditions (normoxia to 15% of air saturation). Data obtained
were used as inputs in a model, which aimed at gauging ecosystems according to their impacts on the
aerobic metabolic scope of the fishes living in. The model was applied to compare two coastal
ecosystems, and the resulting predictions were discussed in term of habitat selection.
TRANSCRIPTOME ANALYSIS OF DIFFERENT CELL TYPES IN TROUT GILL
Leguen, I., Peron, S., Montfort, J., Le Cam, A., Guernec, G., Fautrel, A., and Prunet, P.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Isabelle Leguen, INRA-SCRIBE, campus de Beaulieu, Bat 16, Rennes, 35042 France
E-Mail: Isabelle.Leguen@rennes.inra.fr
Abstract: In rainbow trout gill, PNA+cells (pectin lectin agglutinin binding cells) have been characterized
as mitochondria- and Na/K-ATPase -rich cells (MRC) (Galvez et al., Am. J. Physiol., 282:R658-R668,
2002). Our objective was to study the transcriptome of these PNA+cells at different salinity and compare
transcriptomic signature of these cells with other epithelial cells (mostly pavement cells). After cell
isolation, purification, RNA extraction and hybridization on microarray membrane our results showed
2010 Fish Biology Congress Abstracts

unexpectedly no gene expression differences between PNA+cell in freshwater and seawater. Furthermore,
immunohistochemistry analyses revealed that, in our condition, these PNA+ cells are not cell rich in
Na/K-ATPase. We suggest that such discrepancy with previous published data might be due to
differences in trout strain or in water quality. A new strategy using laser capture microdissection has been
developped to isolate these MRC and a first characterization of this material will be presented.
GLUTATHIONE S-TRANSFERASE ACTIVITIES FROM BRAIN OF PACU UNDER HYPOXIA,
REOXYGENATION AND HYPEROXIA
Leitão, S.A.T., Bastos, F.F., Dantas, R.F., Cunha Bastos, J., and Cunha Bastos, V.L.F.
Symposium: Fish living on the edge Presentation:Poster
Contact: Santiago Alonso Tobar Leitão, Dept. of Biochemistry, Institute of Biology, Rio de Janeiro State
University. Av. Prof Manoel de Abreu, 444., Rio de Janeiro, Rio de Janeiro 20550-170 Brazil
E-Mail: tobar4@gmail.com
Abstract: Changes in the oxygen dissolved in water can expose cells of fish to oxidative stress. In
Pantanal, pacu, Piaractus mesopotamicus, is a fish that has evolved under continual effects of ROS
consequential to the circadian variation of oxygen in lagoons that ended up isolated from rivers along the
dry season. Melatonin, a ROS scavenger, might affect antioxidant activity of glutathione S-transferases
(GST). Accordingly, we evaluated brain GST activities of pacu under hypoxia, reoxygenation and
hyperoxia, and tested the effect of melatonin in vitro on each group. CDNB, ETHA or 4-HNE were
used as typical substrates. Pacu under hypoxia showed half of the activity in normoxia with CDNB,
while activity with ETHA felt into decline 65% from normoxia to hyperoxia. GST activity with 4-HNE
increased 40% after reoxygenation. In brain from normoxia, melatonin activated in vitro 4-HNE
conjugation two-fold, but inhibited approximately 40% of CDNB activity and 25% of ETHA activity.
APPLICATION OF GENETIC ALGORITHM TO IMPROVE THE FUZZY LOGIC RIVER
HABITAT MODEL IN THE LIJIANG RIVER
Li, R., Chen, Q., and Chen, D.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Li Ruonan, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences,
NO.18 Shuangqing Road, Haidian District, Beijing, Beijing 100085 China
E-Mail: l_rn@163.com
Abstract: River regulations have great impacts on downstream habitats. It is important to quantitatively
evaluate these effects and to explore possible remedial measures. This study developed a fuzzy logic based
fish habitat model. Genetic algorithm was adopted to optimize membership functions and define fuzzy
rules. Meanwhile, we use habitat suitability and continuity index with various proportions to calculate
daily ecological flow, and the results under different scenarios are offered to optimize allocation of water
resources. The developed model was applied to a compound channel of the Lijiang River, which has been
affected by the flow regulations. The model results indicated that the reservoir regulations obviously
influenced the habitat quality and quantity of the living environment. It also showed that the application
of GA in the FL model can certainly improve model performance. Moreover, the ecological flow surface
was studied in the paper as well as requirement of ecological flow.
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ESTRADIOL MODULATES LEUKOCYTE ACTIVITIES AND ALTERS INFLAMMATORY
RESPONSE GENE EXPRESSION PROFILE ON PRIMARY ENDOTHELIAL CELLS OF THE
GILTHEAD SEABREAM (SPARUS AURATA L.)
Liarte, S., Cabas, I., Meseguer, J., Mulero, V., And García-Ayala, A.
Symposium: Fish immunological responses Presentation:Poster
Contact: Alfonsa García Ayala, Department of Cell Biology and Histology, Faculty of Biology,
University of Murcia, Murcia, Murcia 30100 Spain
E-Mail: agayala@um.es
Abstract: Sex steroids are known to affect several processes other than fish reproduction, including fish
growth, intermediary metabolism, osmoregulation and immunity. In previous report we demonstrated
how acidophilic granulocytes are recruited from the head kidney into the gonad after 17;-estradiol (E2)
treatment in vivo. The aim of this study was to investigate the effects of E2, the main fish estrogen, and
17-ethynylestradiol (EE2), an endocrine disruptor with strong estrogenic effects and commonly found in
wastewater treatment plant effluents, in the ability of gilthead seabream (Sparus aurata L.) endothelial
cells to promote leukocyte infiltration. For this purpose, gilthead seabream primary endothelial cell
cultures were exposed in vitro to several concentrations of E2 or EE2, used afterwards for leukocyte
adhesion and gene expression analysis. Real time PCR analysis demonstrates the ability of those
compounds to alter the expression profile of adhesion molecules and chemokines. Moreover, leukocyte
adhesion to endothelial cells were altered by estrogen treatments.
IDENTIFICATION OF ESTROGEN-RESPONSIVE GENES IN PRIMARY MACROPHAGE
CULTURES OF THE GILTHEAD SEABREAM (SPARUS AURATA L.) USING SUPPRESSION
SUBTRACTIVE HYBRIDIZATION.
Liarte, S., Pinto, P.I., Meseguer, J., Mulero, V., Canario, A.V., And García-Ayala, A.
Symposium: Fish immunological responses Presentation:oral
Contact: Sergio Liarte, Department of Cell Biology and Histology, Faculty of Biology, University of
Murcia, , Murcia 30100 Spain
E-Mail: sdll1@um.es
Abstract: There is growing evidence that estrogens play an important role modulating fish immune
responses. Previous reports demonstrated how 17&#946;-estradiol (E2) treatment could alter pathogen
associated molecular pattern (PAMP)-induced responses in gilthead seabream (Sparus aurata L.)
leukocytes. In this study, using suppression subtractive hybridization (SSH) technology, a forward SSH
library was constructed from head kidney derived primary macrophage cultures exposed in vitro to
supraphysiological concentrations of E2 (50ng/ml). As a result, we succeeded in identifying 393 upregulated cDNA fragments that led to isolate over 150 candidate estrogen-responsive genes in gilthead
seabream macrophages. The E2 up-regulation of some of the identified genes (e.g., MHC1a, MMP13,
and M-CSFR2) was confirmed by real time PCR analysis. qRT-PCR results showed higher expression
levels in E2 treated samples than those achieved by non-E2 treated samples. This is the first report on E2
modifications of fish macrophage expression profile and the possible significance of these findings will be
discussed.
GENE EXPRESSION PROFILE OF THE AMAZONIAN FISH ARAPAIMA GIGAS
Lima, M.P., Nozawa, S.R., Ferreira-Nozawa, M.S., and Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
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Contact: Marcos Prado Lima, Nacional Institute for Amazonian Research, Av. Andre Araujo, 2936 Aleixo, Manaus, AM CEP 69060-001 Brazil
E-Mail: marcospradolima@yahoo.com.br
Abstract: Arapaima gigas, known as pirarucu in the Amazon, is the largest freshwater fish of the world
and the most promising species for intensive farming. The purpose of this work was to identify genes
differentially expressed in males and females of A. gigas in reproductive and non-reproductive phases. It
was constructed four libraries of EST from pituitary of adult male, young male, adult female and young
female of A. gigas collected from natural environment. After sequencing 3857 clones, 139 genes were
found differentially expressed, eight of these genes directly related to reproduction and growth by acting
as hormone receptors in target tissues, regulation agents of ion homeostasis and by connecting to various
neurotransmitters hormones. The differences derived from the ontology of these genes suggest that gene
expression in A. gigas occurs in different forms between adult and young fishes, but in similar form
among males and females. (CNPq, FAPEAM)
CORTISOL STIMULATES CALCIUM UPTAKE VIA GLUCOCORTICOID RECEPTOR IN
ZEBRAFISH
Lin, C.H., Tsai, I.L., and Hwang, P.P.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Chia-Hao Lin, R144, Institute of Cellular and Organismic Biology, Academia Sinica, Taipei,
Taiwan 11529 China
E-Mail: teleost.tw@yahoo.com.tw
Abstract: Cortisol has long been proposed to control fish ion regultion mechanims including Ca2+
uptake ; however, the molecular pathways are largely unknown. Aapical Ca2+ influx via the epithelaial
Ca2+ channel (ECaC) in ionocytes is the rate-liming step of the transepithelial Ca2+ uptake pathway in
fish gills. The present study used zebrafish as a model to test the hyptheisis of whether cortisol regualted
Ca2+ uptake via glucocorticoid receptor (GR) or mineralocorticoid receptor (MR). Cortisol was
demonstrated to stimulate Ca2+ content, influx and ECaC mRNA expression in zebrafish embryos.
Mmorpholino knockdown of GR, but not MR, was found to impair zebrafsh Ca2+ balance by inhibiting
the ECaC expressiong and Ca2+ influx in zebrafish morphants. These results auggest that cortisol may
be invloved in the control of Ca2+ uptake mechanism by regulating the expression and fucntion of EcaC
via GR.
INTRAGENERIC HAEMOGLOBIN MULTIPLICITY: HABITAT VERSUS PHYLOGENY
Ling, N.
Symposium: Keeping pace in a changing environment Presentation:Poster
Contact: N. Ling, Centre for Biodiversity and Ecology Research, The University of Waikato, Hillcrest
Rd, Hamilton, Waikato 3240 New Zealand
E-Mail: nling@waikato.ac.nz
Abstract: Haemoglobin multiplicity is normal in teleost fishes, however, the relative contributions of
polygeny and polymorphism are unclear. Multiple haemoglobins vary in their functional attributes with
respect to oxygen affinity and sensitivities to temperature, pH and allosteric effectors. Several theories
posit the principal reason for haemoglobin multiplicity, from providing adaptability to changeable
habitats to enabling differential oxygen supply to tissues. The functional explanation cannot easily be
resolved by examining phylogenetically distant species but insight could be gained from closely-related
species that occupy diverse habitats. New Zealand’s freshwater fish fauna is depauperate at a family level
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but has high levels of species endemism within genera. Haemoglobin multiplicity was examined between
Anguilla (3 spp.), Gobiomorphus (6 spp.) and Neochanna (4 spp.) species which vary in environmental
preference and habitat type. In all 3 genera, patterns of multiplicity were closely related to genetic
similarity without evidence of polymorphism or variation with respect to habitat.
LOCAL CALCIUM RELEASE FROM THE SARCOPLASMIC RETICULUM IN TROUT ATRIAL
MYOCYTES
Llach, A., Barriga M., and Hove-Madsen, L.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Hove-Madsen, Leif., Cardiovascular Research Centre CSIC-ICCC, Hospital de Sant Pau, St.
Antoni Ma. Claret 167, Barcelona, Barcelona 8025 Spain
E-Mail: lhove@csic-iccc.org
Abstract: Calcium release from the sarcoplasmic reticulum (SR) through the ryanodine receptor plays a
central role in the regulation of the contraction and rhythm of the mammalian heart while the role of
this mechanism in the lower vertebrate heart is controversial. We here sought to determine if the basic
features of calcium release through the ryanodine receptor are phylogenetically conserved. Using confocal
calcium imaging in trout atrial myocytes we detected local calcium release from the SR (calcium sparks).
Using line scanning in resting myocytes, calcium sparks were observed in 16 of 38 cells at an average
frequency of 0.88 sparks m-1 min-1. In patch-clamped myocytes the spark frequency at -80 mV was 13.7
sparks/1000m2/min, the amplitude (F/F0) was 1.45±0.02, the FWHM was 1.91±0.12 m and the time
constant for spark decay was 25±3 ms. These features of calcium sparks are similar to those reported for
human atrial myocytes under identical experimental conditions.
SPONTANEOUS CALCIUM RELEASE INDUCE AFTERDEPOLARIZATIONS IN TROUT
ATRIAL MYOCYTES
Llach, A., Molina C.E., and Hove-Madsen, L.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Leif Hove-Madsen,, Cardiovascular Research Centre CSIC-ICCC, Hospital de Sant Pau, St.
Antoni Ma. Claret 167, Barcelona, Barcelona 8025 Spain
E-Mail: lhove@csic-iccc.org
Abstract: Spontaneous calcium waves can trigger arrhythmia in the mammalian heart and the
sarcoplasmic reticulum (SR) in some teleosts species can accumulate large amounts of calcium, but little
is known about spontaneous SR calcium release in the teleost heart. To address this issue, we combined
patch-clamp technique and confocal calcium imaging in trout atrial myocytes. Using this approach, we
documented the presence of spontaneous calcium waves in trout atrial myocytes. Under voltage-clamp,
calcium waves activated cell shortening and a transient inward current. Under current-clamp,
spontaneous contractions were associated with afterdepolarizations or spontaneous action potentials.
The frequency of afterdepolarizations increased dramatically (from 0.6±0.3 to 4.3±2.2 and 8.1±2.0
waves/min) when extracellular calcium was increased from 2 to 5 and 10 mM respectively. These results
confirm that calcium waves resulting from spontaneous SR calcium release are present in trout atrial
myocytes and induce afterdepolarizations in a manner similar to that observed in mammals.
CORAL REEF PREDATORS ARE ATTRACTED TO ALARM CUES OF INJURED FISH: IS
THERE A BENEFIT TO BOTH PREDATOR AND PREY?
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Lonnstedt, O.M., McCormick, M.I., and Chivers, D.P.
Symposium: Fish as behavioral ecology models Presentation:oral
Contact: Oona Lonnstedt, Marine and Tropical Biology, James Cook University, Angus Smith Drive,
Townsville, QLD 4811 Australia
E-Mail: oona.lonnstedt1@jcu.edu.au
Abstract: In freshwater environments chemosensory cues often play a crucial role in predator-prey
interactions. However, the importance of chemosensory information in marine environments is not well
known. Many small prey fishes use alarm cues released from injured conspecifics to avoid being captured
by predators. We tested whether coral reef predators are likewise attracted to prey alarm cues. Using ymaze experiments we found that predatory dottybacks, Pseudochromis fuscus, were attracted to skin
extracts of the prey fish, Pomacentrus amboinensis that were in good condition compared to fish in poor
body condition. Moreover, the predator could differentiate between skin extracts from prey sizes they
could capture compared to larger prey of the same species. This is the first study to provide direct
empirical evidence that a coral reef fish predator uses prey alarm cues to locate prey. These results have
implication for understanding predator foraging strategies.
MULTILPLE BIOMARKER RESPONSES IN ASTYANAX AENEUS AND WATER QUALITY TO
ASSESS ENVIRONMENTAL CONDITIONS OF THE RÍO CHAMPOTÓN IN THE TROPIC
HUMID OF MÉXICO
Lópe-López, E., Sedeño-Díaz, J.E and Jiménez-Trujillo, P.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Eugenia López López, Laboratorio de Ictiología y Limnología, Escuela Nacional de Ciencias
Biológicas.IPN. Prol. de Carpio y Plan de Ayala, Col. Sto. Tomás 11340., México, D. F. 11340 Mexico
E-Mail: eulopez@ipn.mx
Abstract: The effect of environmental conditions of Champotón river were assessed in Astyanax aeneus, a
native fish of the tropic humid of México. Three approaches were taken into account: a water quality
index (WQI); somatic indexes (gonadosmatic, hepatosomatic and condition factor), and a set of
biomarkers (lipidperoxidation, ethoxyresorufin-O-deethylase, lactato deshidrogenase, glutatión-Stransferase), as well as the integrated biomarker response (IBR). A canonical correspondence analysis
showed spatial and seasonal variations being higher the last one. The WQI suggest that the Río
Champotón has a low contamination; however, the early warning biomarkers make evident that the
sentinel is exposed to stressors that provoke impairments in the biological responses. The IBR showed
decreasing values after the stress periods making evident the existence of homeostatic process in the fish.
The somatic indexes do not show affectations at population level. However, if the environmental
alterations continue, the effects could be expressed up to ecosystem level.
METABOLIC ADJUSTMENTS IN THREE CATFISHES SPECIES (ORDER SILURIFORMES)
FOLLOWING NATURAL CHANGES IN OXYGEN LEVELS OF AMAZON WATERS
Lopes, Nívia P. and Vera M. F. Almeida-Val
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Nívia Pires Lopes, INPA-LEEM, Av. André Araujo, 2936. Aleixo, Manaus, AM 69060-001
Brazil
E-Mail: lopesnivia@yahoo.com.br
Abstract: Siluriformes are one of the dominant orders in the Amazon, reaching more than 1200 species.
Among them, the armored catfishes present anatomic adaptations to breathe air during low oxygen
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levels. Two water breathing catfishes, Calophysys macropterus and Pimelodus blochii were compared to
a facultative air-breather, Lipossarcus pardalis in their natural environment during low-water (low levels
of oxygen) and high-water (normal levels of oxygen) seasons. Oxygen changes were considered the main
cause of changes in their metabolic profiles. Enzymic changes cannot be related to respiration mode,
since each species presents fine adjustments which are tissue-specific. In general, the armored airbreathing catfish presents low metabolism, reflected in their overall enzyme levels. During low water
season (low oxygen) glycogen depleted in muscle of P. blochii, while for the other two species it
increased in liver, suggesting that glycogen mobilization was needed for swimming reasons only.
(CNPQ, FAPEAM, INCT ADAPTA).
IMPACT OF A RADIOTRANSMITTER IMPLANT IN GILTHEAD SEABREAM (SPARUS
AURATA) BEHAVIOURAL AND PHYSIOLOGICAL RESPONSES
López-Capel, A.; Montoya, A.; López-Olmeda, J.F.; Pérez-Ruzafa, A.; Marcos-Diego, C.; SánchezVázquez, F.J.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Jose Fernando López-Olmeda, Department of Physiology, Faculty of Biology, University of
Murcia, Murcia, Murcia 30100 Spain
E-Mail: jflopez@um.es
Abstract: Radiotracking systems constitute a useful tool for the study of behaviour and connectivity of
wild fish populations. However, the insertion of these devices in the peritoneal cavity of fish must be
validated as a previous step for their utilization in wild animals. The aim of this study was to test an
experimental protocol of the implant of the transmitter in gilthead seabream, so it could be applied to
subsequent research on connectivity of wild gilthead seabream populations between the Mediterranean
sea and coastal lagoons. We evaluated the effect of the transmitter implant on behavioural (locomotor
and feeding) and physiological indicators of stress (cortisol and glucose) in three groups of fish: control,
implanted with radiotransmitter, and sham (submitted to surgery but without the implant). The results
indicated that the effects of the surgery and the implant are innocuous for fish, and therefore this
technique can be used in wild animals.
FLOW REGULATION AND FISHERY CATCH IN LA MIEL RIVER (MAGDALENA BASIN,
COLOMBIA)
López-Casas, S., Jiménez-Segura, L.F., Agudelo, H., and Pérez, C.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Silvia Lopez Casas, Universidad de Antioquia, Calle 67 Número 53 - 108, Medellín, Antioquia
A.A. 1226 Colombia
E-Mail: silvilopezcasas@yahoo.com
Abstract: The flood regime is the most important force determining seasonality in neotropical rivers and
their fisheries. Water level is one of the most important factors for fish migrations and spawning. Fishery
in the Magdalena Basin (Colombia) is sustained by migratory fish species. In 2008, catch- per- uniteffort was recorded in different sampling sites in La Miel River during the presence of different flow
scenarios given by the water discharge of hydropower generation. The most important species were
Prochilodus magdalenae and Ichtyoelephas longirostris. The water level change causes variations in water
quality and habitat availability for riverine fish. The flow changes affected the catch-per-unit-effort
because of the variation of fishing gear efficiency. This research was funded by ISAGEN S.A.
(Colombia).
2010 Fish Biology Congress Abstracts

PROCHILODONTIDS MIGRATIONS IN LA MIEL RIVER (MAGDALENA BASIN, COLOMBIA)
López-Casas, S., Jiménez-Segura, L.F., and Pérez, C.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Silvia López Casas, Universidad de Antioquia, Calle 67 Número 53 - 108, Medellín, Antioquia
Colombia
E-Mail: silvilopezcasas@yahoo.com
Abstract: Prochilodus magdalenae and Ichthyoelephas longirostris are two endemic teleosts of the
Magdalena and Ranchería basins (Colombia). These fish species migrate along the main channel in
synchrony with the flood pulse, supporting local fisheries in the Magdalena River basin. In 2008,
throughout the two reproductive seasons (February and August), fishers catch was recorded in different
sampling sites in La Miel River (tributary of the Magdalena River), downstream of the Pantagoras dam
in La Miel river. Fishers caught 13,683 individuals of these two fish species. The migrations were
different in magnitude: February catch was the highest. The catch varied in between different sampling
sites and water levels, and decreased while moving away from the influence of the Magdalena River.
Moreover, the proportion of mature individuals was higher in February than in August. This research
was funded by ISAGEN S.A. (Colombia).
EFFECT OF NATURAL VITAMIN E ON GROWTH, STRESS RESPONSE AND MEAT QUALITY
IN NILE TILAPIA (OREOCHROMIS NILOTICUS L.)
Lopez-Luna, J., Arenas, S., Vasquez, L., Formoso-Rafferty, N. and Villarroel M.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Morris Villarroel Robinson, Departamento Produccion Animal, Universidad Politecnica de
Madrid, Avda. Complutense s/n, Madrid, Madrid 28040 Spain
E-Mail: morris.villarroel@upm.es
Abstract: Most commercially available fish feeds contain synthetic vitamin E. Several studies in livestock
have shown that the natural form is almost twice as efficient, but little is known about its effect in
tilapia. We evaluated the effect of feeding Nile tilapia (128 g initial weight) for 7 weeks with three
concentrations of natural vitamin E (low: 40; medium: 65; high: 115 mg kg-1) compared to a control
(120 mg kg-1 of synthetic vitamin E) on productive parameters, stress and meat quality. The low
concentration of vitamin E provided the best relative weight gain results (58.1% vs. 49.0% in control)
while no differences on plasma cortisol and glucose were found. Meat quality was not affected by vitamin
E (no differences in water holding capacity or pH). Our results suggest that including low concentrations
of natural vitamin E may be profitable from the growth point of view. Funded by MICINN (Spain).
DAILY RHYTHMS OF BEHAVIOURAL, HORMONAL AND DIGESTIVE ACTIVITY IN THE
GILTHEAD SEABREAM (SPARUS AURATA): INFLUENCE OF FEEDING SCHEDULES
López-Olmeda, J.F.; Montoya, A.; Yúfera, M.; Sánchez-Muros, M.J.; Garayzar, A.B.S.; SánchezVázquez, F.J.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Jose Fernando López-Olmeda, Department of Physiology, Faculty of Biology, University of
Murcia, Murcia, Murcia 30100 Spain
E-Mail: jflopez@um.es
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Abstract: Gilthead seabream is one of the most important species within Mediterranean aquaculture, and
a better knowledge of the effects of feeding schedules is required for improving production of fish farms.
The aims of the research were i) to describe the existence of rhythmic variations along a 24h cycle of
behavioural (locomotor and feeding), hormonal (cortisol, thyroid hormones), and digestive (gastric pH,
amylase, proteases) activities, and ii) to evaluate the effect of feeding time (one daily meal scheduled at a
fixed time of day vs. random feeding time) on these biological rhythms. The results showed that gilthead
seabream displayed daily variations in most of the parameters studied: locomotor and feeding behaviour,
cortisol, gastric pH, amylase and alkaline protease. These rhythms were affected by meal timing. Taken
together, the results revealed the existence of daily rhythms, influenced by feeding, which should be
considered when discussing the physiology and behaviour of this species.
GENE EXPRESSION AND ACTIVITY OF TRYPSIN AND PEPSIN OVER THE ONTOGENETIC
DEVELOPMENT OF TAMBAQUI, COLOSSOMA MACROPOMUM.
López-Vásquez, K., Baptista, R.B., Silva, K.Y.S. da, Almeida, V.M.F.A. and Val, A. L.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Katherine López Vásquez, Av. André Araújo 2936, Manaus, Amazonas 69060-001 Brazil
E-Mail: katherin@inpa.gov.br
Abstract: Trypsin is a key digestive enzyme secreted from the pancreas and hence can be used as an
excellent marker for pancreatic functional development. Similarly, pepsin is an important marker for
gastric functional development. To reveal the ontogeny of proteolytic function in the early larval stage of
tambaqui, cDNAs encoding major pancreatic enzymes, trypsinogen and pepsinogen were identified
using quantitative real-time PCR (qRT-PCR) to measure mRNA levels. Results from this study showed
that expression pattern of trypsinogen and pepsinogen mRNA were different, despite both were detected
very early in in larvae just before hatching. Trypsin expression seems to be regulated by post
transcriptional mechanism while Pepsin expression seems to be regulated by mechanism at translational
level. These data provide a first step towards understanding the molecular events governing the ontogeny
of digestive capacity in tambaqui. (CAPES, CNPq/FAPEAM).
ACTIVITY OF DIGESTIVE ENZYMES OVER THE ONTOGENETIC DEVELOPMENT OF
TAMBAQUI, COLOSSOMA MACROPOMUM.
López-Vásquez, K., Silva, K.Y.S. da and Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Katherine López Vásquez, Av. André Araújo 2936, Manaus, Amazonas 69060-001 Brazil
E-Mail: katherin@inpa.gov.br
Abstract: Tambaqui is one of the most important food fish of the Amazon and has an excellent potential
for rearing. The aim of this study was to describe the onset and development of the pancreatic (trypsin,
chymotrypsin, amylase, carboxipeptidase A and B, and lipase), intestinal (maltase, alkaline phosphatase
and leucine aminopeptidase) and gastric (pepsin) digestive enzymes, during larval development from
hatching to 90 days after hatching (DAH) to support the formulation of a diet adapted to larvae. Results
from this study indicated that activities of pancreatic, intestinal and gastric enzymes displayed a pattern
characteristic of developing animals. In relative terms, alkaline proteases seem to play a major role during
the first days of feeding, while acid proteases become more important toward the end of the larval
period, concomitant with the appearance of a functional stomach (CAPES, CNPq/FAPEAM).
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OSMOREGULATORY STRATEGIES IN NATURAL POPULATIONS OF THE BLACKCHINNED TILAPIA SAROTHERODON MELANOTHERON OF WEST AFRICA
Lorin-Nebel, C., Wallon, S., Blondeau-Bidet, E., Castille, R., Nègre-Sadargues, G., Durand, J.-D.,
Charmantier, G.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Lorin-Nebel, C., AEO Team « Adaptation Ecophysiologique et Ontogenèse, Montpellier,
34095 France
E-Mail: catherine.lorin@univ-montp2.fr
Abstract: The combined effects of salinity and pollution where studied in natural populations of the
black-chinned tilapia (Sarotherodon melanotheron) from West Africa. This euryhaline species colonizes
estuaries and lagoons characterized by salinities ranging from freshwater to hypersaline water.
Individuals were sampled in May 2009 during the dry season at several locations characterized by
different levels of salinity (3-104) and pollution. Their gills were analyzed. The branchial MRC, localized
at the basis of the filaments and along the lamellae in the saline stations, show significant differences in
their number and size. The most striking result is a significant larger area (3x) and higher number (55x)
of MRC in the high salinity (102) compared to the low salinity (3) location. Different ion transporters
and channels (NKCC1, CFTR, NKA) have been localized by immunocytochemistry. The NKA amount
and activity have been quantified. The results are discussed regarding the salinity and the pollution level.
EFFECTS OF CONTINUOUS EXERCISE ON SKELETAL AND CARDIAC MUSCLE GROWTH
AND METABOLISM IN JUVENILE CALIFORNIA YELLOWTAIL (SERIOLA LALANDI) AND
WHITE SEABASS (ATRACTOSCION NOBILIS)
Lowery, M.S, Peters,C., Fergus, J., and Drawbridge, M.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Sue Lowery, Department of Biology, University of San Diego, 5998 Alcala Park, San Diego,
CA 92110 USA
E-Mail: slowery@sandiego.edu
Abstract: California Yellowtail (Seriola lalandi) and White Seabass (Atractoscion nobilis) were reared in
raceways with continuous water velocities ranging from minimal flow to 60% of the critical swim speed
(Ucrit). Higher raceway velocity stimulated an increase in the red to white muscle ratio and an increase
in cardiac mass in both species. Activities of Citrate Synthase (CS), an indicator of aerobic metabolism,
and HOAD, an enzyme of fatty acid metabolism, decreased in hearts of both species suggesting that
mitochondrial expansion lagged behind cardiac muscle fiber growth. Exercised Yellowtail exhibited a
greater total mass, but somatic growth was unaffected by exercise in White Seabass. HOAD and CS
activity in red and white muscle showed different patterns in each species, with increased CS in White
Seabass and increased HOAD in Yellowtail in response to higher velocity swimming. Conditioning
during enhanced swim performance therefore shows species specific responses in skeletal muscle and
cardiac metabolism.
THE FUNCTION OF STRESS RELATED SYSTEM: A STUDY OF FISH CAUDAL
NEUROSECRETORY SYSTEM (CNSS) - A HYPOTHALAMIC-PITUITARY INDEPENDENT
SYSTEM
Lu, W.
Symposium: Stress axis regulation Presentation:oral
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Contact: Weiqun Lu, College of Fisheries and Life Science, Shanghai Ocean University, 999 Hucheng
Road, Shanghai, 201306 China
E-Mail: wqlv@shou.edu.cn
Abstract: Recent studies have revealed that glucocorticoids and its regulatory system (stress related
system) are involved in every physiological, cellular, and molecular network such as adaptive response,
appetite regulation, stress response, inflammatory reaction, process of sleep and cardiovascular
regulation, and also in diseases. The caudal neurosecretory system (CNSS) is a part of stress related
system, a neuroendocrine structure unique to fish, which is the major site of expression and secretion of
CRF, UI and UII. The CNSS has offered a perfect hypothalamic-pituitary independent system to study
the role of these peptides in the neuroendocrine mediation of stress-induced changes and other
peripheral regulation. This paper will review study on the caudal neurosecretory system and emphasize
the importance of examining the central and peripheral roles of these peptides in more detail.
IMPACT OF TWO DIFFERENT COMMERCIAL SMOLT PRODUCTION REGIME ON
MUSCLE DEVELOPMENT AND SMOLT QUALITY
Lysfjord, G., and Johnsen, C. A.
Symposium: Muscle development and growth Presentation:Poster
Contact: Grete Lysfjord, Bodø Universty College, Postboks 1490, Bodø, N-8049 Norway
E-Mail: Grete.Lysfjord@hibo.no
Abstract: Soft texture and gaping of muscle in salmon farming industry is well known periodically quality
problems. The causes of the problems are very complex, including feed and feeding regimes, production
regimes and environmental factors. Muscle structure change during smoltification, and there is earlier
shown correlation between muscle structure and fillet firmness. This experiment examined the
development of muscle fiber growth and seawater tolerance of 0 + and 1 + Atlantic salmon (Salmo Breed
strain; same genetic history) in the period from fry to smolt. 5 samplings from each group were
conducted in 2008 (0+ smolt) and 2009 (1+ smolt) during the period from fry to sea water transfer. The
goal of this project is to identify how various production models used in commercial fish farming will
affect smolt quality and muscle fiber composition. Results will be presented and discussed in the poster.
STRUCTURAL AND FUNCTIONAL CONSEQUENCES OF NANOPARTICLE-ENZYME
INTERACTIONS IN FISH
MacCormack, T.J., Clark, R., Dang, M., Veinot, J., and Goss, G.
Symposium: Fish in a toxic world Presentation:oral
Contact: Tyson Maccormack, Biological Sciences Department, University of Alberta, Edmonton, Alberta
T6G2E9 Canada
E-Mail: tysonmacc@ualberta.ca
Abstract: Engineered nanoparticles tend to agglomerate or adsorb onto surfaces. We hypothesized that
nanoparticles may interact with enzymes and affect their function. Silicon, gold, and cadmium-selenide
quantum dots (3-5 nm diameter) were synthesized and characterized using dynamic light scattering,
electron microscopy, and zeta potential analysis. The activity of lactate dehydrogenase (LDH) was
inhibited or abolished by several particle types. Inhibition was dependent upon core and functional
group composition as well as net protein charge during exposure. LDH kinetic parameters were altered
by nanoparticles but competitive binding for pyruvate or NADH was not obvious. Circular dichroism
showed that the quaternary structure of LDH was altered to varying degrees by different particles and in
a manner unique from that of bulk scale controls (e.g. silicic acid or cadmium chloride). The results of
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this study provide information on the specific physicochemical characteristics that lead to bioactivity and
potential aquatic toxicity in nanoparticles.
QUANTITATIVE PROTEOMIC ANALYSIS OF GILLS FROM ZEBRAFISH (DANIO RERIO)
EXPOSED TO NAPHTHENIC ACIDS AND OILS SANDS PROCESS WATER
MacCormack, T.J., De Souza, A.G., Li, L., and Goss, G.G.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Tyson Maccormack, Biological Sciences Department, University of Alberta., Edmonton,
Alberta T6G2E9 Canada
E-Mail: tysonmacc@ualberta.ca
Abstract: The recovery of bitumen from oil sands involves hot water extraction and the production of oil
sands process-affected water (OSPW). The toxicity of OSPW to fish is primarily attributed to
naphthenic acids (NAs) but it is not clear how other OSPW components affect toxicity. Zebrafish were
exposed to refined NAs and unrefined OSPW. Following exposure, gills were perfused to remove blood
and gill proteins were extracted. Tryptic digests of control and treated samples were isotopically labeled,
fractionated, and analyzed for relative peptide quantification and protein identification. In fish exposed
to NAs, only a small number of proteins showed consistent changes in abundance. Analysis of OSPWexposed fish identified potentially extensive variations in the abundance of proteins that we previously
identified as possible stress biomarkers. The results are being analyzed based on known pathway and
protein interaction networks to determine the mechanism(s) of OSPW toxicity and identify putative
biomarkers of toxin exposure.
THE ROLE OF SOX9 GENES IN SEXUAL DETERMINATION AND DIFFERENTIATION IN AN
ALLOPOLYPLOID CONTEXT
Machado M. P., Matos I. and Coelho M. M.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:Poster
Contact: Maria Manuela Coelho, Centro de Biologia Ambiental/Departamento de Biologia Animal,
Faculdade de Ciências da Universidade de Lisboa, Campo Grande, Lisbon, 1749-016 Portugal
E-Mail: mmcoelho@fc.ul.pt
Abstract: Teleost fishes are a particularly interesting group to study sex determination, mainly due to the
broad diversity of mechanisms involved. The gene networks that lead to genetic sex determination in this
group of animals are constantly restructured, even between sisters species. The Squalius alburnoides
hybrid complex with a diversity of forms (varying the ploidy and genome constitution) emerge as an
interesting case study on sex determination as a result of a preponderance of females among the triploid
forms, and an all-male lineage. Some progresses have been made to understand what the genes might be
involved in sex determination and differentiation in these organisms. The expression of several candidate
genes (amh, dmrt1, wt1, dax1, figl&#945; and aromatase) was studied and dimorphic expression was
not found between sexes. Here we assess the role sox9 genes during gonad development and in identity
maintenance of adult gonads by RT-PCR.
CULTURES OF ASTROGLIAL CELLS FROM THE BRAIN OF A CICHLID FISH
Mack, Andreas F. and Tiedemann, Karin
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Andreas F. Mack, Institute of Anatomy, University Tuebingen, Tuebingen, 72074 Germany
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E-Mail: mack@anatu.uni-tuebingen.de
Abstract: Astroglial cells control for the neuronal environment in the brains of all vertebrates. In fish,
astroglial cells occur as radial glial cells in most of the central nervous system and form tight junctions at
the ventricular surface, thus mediating between the neuronal, vascular and ventricular environment. Like
in mammals, astroglial cells in fish express the water channel aquaporin-4. In addition, they have been
suggested to support continuous growth of the central nervous system. To study astroglial function in
fish, we isolated and cultured astrocytes from the brain of the cichlid fish Astatotilapia burtoni. Cultured
cells were positive for glial fibrillary acidic protein and often formed cell clusters. Cells were also positive
for the tight junction associated protein ZO-1 at cell borders to neighboring cells. They responded to
hypo-osmotic challenge with volume increase. Co-culturing the astroglial cells with retinal explants
showed interaction of regenerating neurites with the underlying cells.
FROM BEHAVIOUR TO GENE DISCOVERY-EXPLORING THE POTENTIAL OF
TRANSCRIPTOMICS IN FISH BIOLOGY
MacKenzie, S.
Symposium: Plenary Session Presentation:oral
Contact: Simon Mackenzie, Institut de Biotecnologia i Biomedicina, Universitat Autonoma de
Barcelona., Barcelona, Barcelona 8193 Spain
E-Mail: simon.mackenzie@uab.es
Abstract: The measurement of mRNA transcript diversity and regulation has over the past 30 years
moved from Northern blotting of individual transcripts to large-scale multiplex methodologies based
upon hybridization (microarrays) or next generation sequencing (NGS). For the most part studies in fish
biology have focused upon regulation of physiological, developmental and cellular processes often in
salmonid or ‘model’ species however in recent years the use of such technologies to address ecological,
environmental and evolutionary questions in more diverse species is becoming more commonplace. Here
we will highlight the potential of global transcriptomics using both microarray and NGS approaches
(RNA-seq) to interrogate the significance of biological variation between individuals within a
population, the genetic basis of phenotypic differentiation within species and the discovery of novel
cellular functions in fish.
BIOMARKER RESPONSES IN MUMMICHOG (FUNDULUS HETEROCLITUS) TO ETHINYL
ESTRADIOL IN FRESH AND SALT WATER
MacLatchy, D., Nadon, T., and Lister, A.
Symposium: Fish in a toxic world Presentation:oral
Contact: Deb Maclatchy, Laurier Institute for Water Science and Department of Biology, Wilfrid
Laurier University, Waterloo, ON N2L 3C5 Canada
E-Mail: dmaclatchy@wlu.ca
Abstract: Sensitivity to estrogenic endocrine disruptors appears to be much less in saltwater fish than in
freshwater fish. However, there is little empirical data to support this hypothesis or to help us
understand the mechanisms underlying these differences. The estuarine mummichog (Fundulus
heteroclitus) is an ideal model to undertake contaminant studies on response differences under different
salinity regimes. Male mummichog exposed to 0 and 250 ng/L of EE2 at 0.5 and 16 ppt salinity for 7 d
in flow-through aquaria had induced hepatic gene expression of vitellogenin (Vtg1 and Vtg2) in EE2
treatments, with a ten-fold greater induction in the fish in salt water (p<0.001). Greater induction of a
biomarker for estrogenicity (Vtg) does not fit with lower sensitivity of saltwater fish to EDSs.
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Plasma/testes cortisol and reproductive steroids are being determined in these fish. Present work is
focused on determining mechanisms linking EE2 uptake and molecular, physiological, whole organism
and reproductive effects in differing salinities.
MOLECULAR MECHANISMS UNDERLYING RAPID PHENOTYPIC EVOLUTION IN
ICELANDIC ARCTIC CHARR POPULATIONS
Macqueen, D.J., Scott, G.R., Kristjánsson, B.K., Johnston, I.A.
Symposium: Muscle development and growth Presentation:oral
Contact: Daniel Macqueen, Physiological and Evolutionary Genomics Laboratory, University of St
Andrews,, St Andrews, Fife KY16 8LB UK
E-Mail: djm59@st-andrews.ac.uk
Abstract: As glaciers retreated during the end of the last ice age, new freshwater habitats became available
for fish colonising from the ocean or glacial refuges. An established example are the Arctic charr
(Salvelinus alpinus L.) populations found at distinct geographic locations across Iceland, many with a
common “dwarf” body-size phenotype compared to the ancestral state. Microsatellite and mtDNA
markers suggest that dwarf charr evolved repeatedly, by parallel adaptation to equivalent ecological
pressures. Here we obtained seven size-matched dwarf and three “reference” charr populations (with
relatively large final body-sizes) and manipulated whole-animal nutrition by altering feed intake. The
mRNA levels of genes regulating metabolism were quantified, along with genes controlling insulin-like
growth factor signalling, a pathway governing body-size and development across animal evolution. This
approach allowed us to ask: 1. Is there any evidence for parallel evolution associated with dwarfism at the
level of transcription for genes expected to influence body-size and metabolism? and 2. If so, can this be
explained by natural selection? e.g. directional or stabilising selection on alleles conserved from the
ancestral state.
AQUAPORIN EXPRESSION DYNAMICS IN THE INTESTINE AND KIDNEY OF ATLANTIC
SALMON: EFFECTS OF SALINITY AND SMOLTIFICATION.
Madsen, S.S. and Tipsmark, C.K.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Steffen S. Madsen, Institute of Biology, Unviersity of Southern Denmark, Campusvej 55,
Odense, DK-5230 Denmark
E-Mail: steffen@biology.sdu.dk
Abstract: Six aquaporin (AQP) isoforms were found in the transcriptome of Atlantic salmon (Salmo
salar) and their tissue specificity and mRNA expression were examined in response to a hyperosmotic
challenge and during smoltification. AQP-1a was a generic isoform, AQP-1b had highest expression in
kidney and AQP-3 was predominantly found in oesophagus. Two novel teleost isoforms, AQP-8a and 8b, were expressed specifically in liver and intestinal segments, respectively. AQP-10 was predominantly
expressed in intestinal segments, albeit at very low levels. Transfer from fresh- (FW) to seawater (SW)
induced elevated levels of intestinal AQP-1a, -1b and -8b, while only AQP-8b was stimulated during
smoltification. In kidney, AQP-1a, -3 and -10 were elevated in SW while AQP-1b dropped compared to
FW levels. Correspondingly, renal AQP-1a and -10 peaked during smoltification, as AQP-1b and AQP3 declined. Antibodies against AQP 1a, 1b and 8b are currently used to study the cellular localisation of
these AQPs.
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EFFECTS OF AGONIST-INDUCED ACTIVATION OF AMP-ACTIVATED PROTEIN KINASE
ON GLUCOSE UPTAKE IN RAINBOW TROUT (ONCHORHYNCHUS MYKISS) MYOTUBES
IN CULTURE
Magnoni, L.J., Vraskou, Y., and Planas, J. V.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Leonardo Magnoni, University of Barcelona, Faculty of Biology, Department of Physiology. Av.
Diagonal 645, 3rd floor., Barcelona, Barcelona 8028 Spain
E-Mail: magnoni@ub.edu
Abstract: AMP-activated protein kinase (AMPK), a master metabolic switch, mediates the observed
increase of glucose uptake in locomotory muscle of mammals during exercise. AICAR and metformin,
two synthetic compounds, have been shown to activate AMPK, producing an increase in glucose
transport in mammalian muscle cells. Despite the physiological importance of exercise as a modulator of
glucose disposal by locomotory muscle, the effect of both drugs has not been investigated in fish cells.
Our results show that AICAR and metformin significantly (p= 0.010) stimulate glucose uptake (1.6 and
1.8 fold, respectively) in rainbow trout myotubes. These results are consistent with the AMPK-mediated
response demonstrated in mammals. Future studies will investigate further the activity of AMPK in fish
muscle in addition to incorporating in vitro experimental models to study how glucose uptake and gene
expression are regulated during conditions that mimic exercise.
EFFECTS OF THE GANGLION CELL PARASITE SPRAGUEA LOPHII (MICROSPORIDIA,
SPRAGUEIDAE) ON THE GROWTH OF BLACK-BELLIED ANGLER FISH LOPHIUS
BUDEGASSA (LOPHIIFORMES, LOPHIIDAE)
Maíllo P.A, Salvadó H., Gracia M.P
Symposium: Contributed Papers Presentation:Poster
Contact: P. Maíllo, Department of Animal Biology, Faculty of Biology, Barcelona, Barcelona 8028 Spain
E-Mail: pmaillo@ub.edu
Abstract: The present study analyzes the effects that microsporidian Spraguea lophii has on the growth of
the Black-bellied angler fish, Lophius budegassa, and it establishes the relationships among parasitosis,
host size and sex, and weight of the parasite cysts. 1592 juvenile specimens of L. budegassa (length: 8.534.5 cm) were examined over a 17 months period. Non-infected specimens were significantly longer and
heavier that infected ones. These differences showed also between both sexes (non-infected males and
females were longer and heavier that infected males and females). It was stated that independence exists
between host sex and probability of being infected by S. lophii. A positive total correlation exists between
parasite mean cyst weight and mean length of the host in every class of size. Our work demonstrates, for
the first time, that microsporidian S. lophii has a negative effect on Black-bellied angler fish, delaying or
making difficult its development. ACKNOWLEDGEMENTS This study was financed by Generalitat of
Catalonia’s Aquaculture R&D and Innovation Reference Network.
EFFETC OF GRADUAL INCREASE SALINITY ON SOME OSMOREGULATORY FUNCTIONS
IN CASPIAN ROACH, RUTILUS RUTILUS CASPICUS IN THE SOUTHEASE OF CASPIAN SEA,
IRAN
Malakpoor Kolbadinejad , S., Hajimoradloo, A., Ghorbani, R.,Wilson, J.
Symposium: Contributed Papers Presentation:Poster
Contact: Jonathan Wilson, CIMAR-Ecofisiologia, Rua dos Bragas 289, Porto, .. 4050-123 Portugal
E-Mail: wilson_jm@cimar.org
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Abstract: This study was carried out to determine the effects of gradual salinity increase on some
osmoregulatory functions in Caspian Roach, Rutilus rutilus caspicus, conditions which mimic stocking
conditions of hatchery raised fish. The experiment was carried out using three salinity levels Initially,
thirty juveniles fish (3.2 ± 0.34 g) were transferred to 20 liter circular tanks, in which salinities were
changed in a stepwise fashion, from 0 to 5, 10 or 15 p.p.t by 48 h intervals. The fishe at 15 ppt, had
been kept till 96 h. Forty-eight h after salinity transfer, survival rate ,haematocrit, plasma Na+ ,K+ , Cl –
concentrations, osmolality and gill Na+/K+-ATPase activities were measured. Results of the experiment
showed significant increase of , haematocrit in 5 p.p.t , sifnificant increase of haematocrit , osmolality
and also significant decrease in gill Na+/K+-ATPase activities in 10ppt and significant increase in all of
the determined parameters except survival rate in 15 ppt , compare to the control group. The ability for
roach to adaptation and maintain homeostasis in a rather wide range of salinities supports the fact that
roach are a suitable for releasing in the Gorgan bay, where fluction in salinity can occur.
EXTREME ENVIRONMENTAL SALITIES ENHANCE BRANCHIAL, BUT NOT RENAL,
OXYGEN CONSUMPTION IN THE GILTHEAD SEA BREAM SPARUS AURATUS
Mancera, J.M., Pozo, Y., Arjona, F.J., Vargas-Chacoff, L., Ruiz-Jarabo, I., and Martín del Río, M.P.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Juan Miguel Mancera, Departamento Biologia, Facultad Ciencias del Mar, Universidad Cádiz,
Puerto Real, Cádiz 11510 Spain
E-Mail: juanmiguel.mancera@uca.es
Abstract: The relation between oxygen consumption and osmoregulation was investigated in Sparus
auratus. In order to achieve this objective, juvenile specimens of S. auratus were exposed to different
environmental salinities (5, 15, 38 and 55 ppt). Branchial and renal Na+,K+-ATPase activities were used
to estimate the osmoregulatory status of the animal, together with plasma measurements of those
metabolites that fuel processes that keep the hydro-mineral balance of the animal. The highest branchial
oxygen consumption and Na+,K+-ATPase activities were measured when animals were exposed to
salinities of 5 and 55 ppt. We found that branchial oxygen consumption correlated with measurements
of branchial Na+,K+-ATPase activity (R2= 0.7641). Renal Na+,K+-ATPase activity presented a lineal
positive relationship with environmental salinity and did not correlate with changes in oxygen
consumption. These results point to gills as the main osmoregulatory organ in S. auratus, where
increases in Na+,K+-ATPase activities are fuelled by the oxidation of circulating metabolites.
STUDY THE SALINTY EFECTTS ON DEVELOPMETAL PROCEDURE OF, PERSIAN
STURGEON, ACIPENSER EMBRYOS DURING INCUBATION
Mardaneh Khatooni, M., Mojazi Amiri,B., Jafari,V. , Mirvaghefi, A., rafiei, J., Hoseinifar., H.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Mardaneh Khatooni, Maryam, No10, Nastaran Alley,Lale Akhar Ave. Azadi Ave, Azadi Squer,
Tehran, Tehran 1316-44641 Iran
E-Mail: maryamkhatooni85@gmail.com
Abstract: Although, there is extended information about the developmental stages of A.prsicus eggs and
larvae in the freshwater (Dettlaf et al., 1993), they are limited in brackish water. We assigned an
experiment to investigate the potential adaptability of Persian sturgeon embryos in different
developmental stages in exposure to brackish water during incubation period. Eggs and sperm have
collected from spawning migratory fish of Gorgan Province Rivers. Fertilized eggs had divided into 50gr
parts and transferred directly into brackish water treatments with 0.5, 2, 4, 6, 8, 10, 12ppt salinity.
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Mortality percent of embryos in three different developmental stages (Gastrula, S-type heart formation
and before hatch) and Hatching rate were measured in these salinities. The eggs only hatched in 2, 4 and
6ppt.hatching rate decreased with salinity increasing more than 4ppt and no hatch was observed in
salinity higher than 6ppt. Result has shown that Acipenser persicus, eggs has ability to hatch in higher
salinity than fresh water.
EFFICIENCY OF SEMI-CLOSED INCUBATOR FOR HATCHING PERSIAN STURGEON
(ACIPENSER PERSICUS) EGGS
Mardaneh khatooni, M., Mojazi Amiri, B., Hoseinifar, H., Makhdoomi., N., Barari, A.
Symposium: Contributed Papers Presentation:Poster
Contact: Mardaneh Khatooni, Maryam, No10, Nastaran Alley,Lale Akhar Ave. Azadi Ave,, Tehran,
Tegran 1316-44641 Iran
E-Mail: maryamkhatooni85@gmail.com
Abstract: The Study is aiming on investigating the efficiency of semi-closed incubator for hatching
Persian Sturgeon (Acipenser persicus) eggs. Persian Sturgeon fertilized eggs were stock in three jars with
Semi-Closed water system. The Mortality of embryo and larvae at Belastula, gastrula stage, and Total
mortality percent of eggs during incubation period were recorded. Our result showed Persian sturgeon
eggs can successfully develop and hatch in semi-closed system like others. Water usage in this system is
much lower than flow through incubators (e.g. Osetr and Yushchenko) so it would be a good alternative
in areas with limited water resources but it need to study more for trading scale.
THE STUDY ON PROPAGATION POSSIBILITY OF THE PERSIAN STURGEON IN
(ACIPENSER PERSICUS)
Mardaneh khatooni, M., Mojazi Amiri, B., Mirvaghefi, A., jafari, V., Rafiei, J., Hoseinifar, H.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Maryam Mardaneh Khatooni, No10, Nastaran Alley,Lale Akhar Ave. Azadi Ave, Azadi Squer, ,
Tehran 1316-44641 Iran
E-Mail: maryamkhatooni85@gmail.com
Abstract: Sturgeon's culture is started as endangered commercial species and extended in fresh and sea
water. Annually the Persian sturgeon migrates to finding proper bed to spawn in southern rivers of
Caspian Sea. Although some evidence has shown that freshwater is critical for propagation of all
sturgeons' species (Bemis and Kynard 1997), the possibility of brackish water propagation is not studied.
It would be useful in where freshwater is restricted and in determination of the proper salinity tolerance
of eggs and frys during early ontogeny of osmoregulation organs. To study this probability, eggs were
fertilized in 0.5, 2, 4, 6, 8ppt of brackish water respectively. Fertility and hatching rate were analyzed,
and were compared in each treatment. Results has shown that its possible to propagate Persian surgeon
in salinity higher than fresh water but its fertility decreases with increasing in salinity more than 4ppt.
DEVELOPMENTAL STAGES OF EGGS AND EMBRYO OF CASPIAN KUTUM(RUTILUS FRISSI
KUTUM KAMENSKY, 1901)
Mardaneh Khatooni,M., Mojazi Amiri, B., Ghelichpour, M., Moosavi, H., Barari.,A
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Maryam Mardaneh Khatooni, Department of Fisheries and Envirnomental Sciences, Faculty of
Natural Resources, University of Tehran, karaj, tehran 31585-4314 Iran
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E-Mail: maryamkhatooni85@gmail.com
Abstract: In fish propagation and aquaculture industry, egg incubation period up to hatching is the most
critical time. There is scarce information about this period in Caspian Kutum a very economically
important endemic fish in the Caspian Sea. Morphological and histological developmental changes of
Caspian kutum's eggs and embryos unto hatching was investigated. Developing eggs from incubator was
cleared through the exposure of Acetic acid (1-2%) to study the morphological and histological
observation for tissue changes. According to results, two stages before fertilization and 19 stages after
that has been distinguished. It was shown that there is gely coat around the eggs that would be removed
by mechanical method. Eggs were eyed in fifth day after fertilization and larvae hatched finally as usual
in seventh days in 18C. The optimum time for transportation of embryo to propagation centers has
shown to be 24- 48h after fertilization or at fifth day.
INFLUENCES OF PREDATION PRESSURE ON THE ANTIPREDATOR BEHAVIOUR AND
RESPIRATORY PHYSIOLOGY OF LARVAL FISH
Marie-Ange Gravel, Suski, C.D. and Cooke, S.J.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Marie-Ange Gravel, Fish Ecology and Conservation Physiology, Biology Department, 209
Nesbitt Building, Carleton University, 1125 Colonel By Drive, Ottawa, ON K1S 5B6 Canada
E-Mail: magravel@connect.carleton.ca
Abstract: Localized antipredator behaviour during parental care has been observed in a wide variety of
taxa. Although most studies have focused on how parents adjust their behaviour to protect offspring,
little work has examined the physiological or behavioural consequences of predation pressure on
offspring. Our goal was to examine the influence of predation pressure on the antipredator behaviour
and respiratory physiology of a larval teleost fish (smallmouth bass, Micropterus dolomieu) during
parental care by removing offspring from their parents. Our results show that antipredator behaviour of
larval smallmouth bass was similar for lakes of low and high predation pressure but differed in terms of
post-exercise oxygen consumption and recovery profiles. Specifically, larvae from the lake with the
highest predation pressure had steeper recovery slopes and lower oxygen consumption than larvae from
the lake with the lowest predation pressure. Our work shows that predation pressure may indeed have
important physiological consequences for teleost fish, which in turn could influence the survival of prey
individuals across a gradient of predation pressure.
STOMACH LOSS IN FISHES. A CASE OF DÉJÀ VU.
Marinho-Gonçalves, O., Castro, L.F. C., and Wilson, J.W.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Odete Marinho Gonçalves, Ciimar- Centre Interdisciplinar de Investigação Marinha e
Ambiental. Rua dos Bragas, 289., Porto, Porto 4050-123 Portugal
E-Mail: odete007@gmail.com
Abstract: The stomach first evolved in vertebrate ancestry ~450 MYA. The vertebrate stomach is
characterized by the presence of acid and proteolytic enzyme secreting glands. A crucial component is the
gastric proton pump (H+/K+-ATPase). This heterodimer results from the dimerization of ATP4A and
ATP4B proteins. The lack of gastric glands has been identified in a number of teleost fish lineages as
well as in the Chimaera, Lungfish and Monotrema indicating secondary loss has occurred multiple times.
Taking advantage of the large amount of genomic data available for different fish lineages, we analyzed
the genomic loci of ATP4A and ATP4B in stomach and stomachless fish. Through comparative
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genomics and phylogenetics, we identify the recurrent absence of the gene toolkit responsible for the
development of an acid-peptic stomach in animals which are stomachless. We propose that the stomach
loss has taken place multiple times in vertebrate history, accompanied by gene loss.
THE CYPRINIFORM STOMACH. A CASE OF REINVENTION?
Marinho-Gonçalves, O., Castro, L.F. C., Smolka A. and Wilson, J.W.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Odete Marinho Gonçalves, Ciimar- Centro Interdisciplinar de Investigação Marinha e
Ambiental. Rua dos Bragas, 289., Porto, Porto 4050-123 Portugal
E-Mail: odete007@gmail.com
Abstract: Secondary loss of the stomach (acid peptic digestion) has occurred numerous times in the
evolution of teleost fishes. The Cypriniformes are largely seen as an agastric order; however, within the
superfamily Cobitoidea a gastric family has been identified, the Balitoridae. The presence of this most
recently diverged gastric family in an otherwise agastric clade indicates that multiple (>2-3) loss events
could have occurred with the Cyprinidae and Catostomidae, and Cobitidae. In the present study, using
histology and immunohistochemistry we investigated the gut of members of the family Botiidae, which
is ancestral to both Cobitidae and Balitoridae: We determined the presence of gastric gland and the
attributes of acid-peptic digestion. Thus we provide an uninterrupted gastric lineage, making it highly
improbable that the stomach was reinvented in the Balitoridae consistent with Dollo’s law. These results
also indicate that the gastric trait should appear elsewhere in the Cobitoidea.
FUNCTIONAL CHARACTERIZATION OF THE PROMOTER OF THE GLUT4 GENE IN FISH
AND ITS RESPONSE TO INSULIN
Marín-Juez, R., and Planas, J. V.
Symposium: Swimming physiology of fish Presentation:Poster
Contact: Rubén Marín Juez, University of Barcelona, Av. Diagonal 645, Barcelona, Barcelona 8028
Spain
E-Mail: rmarin@ub.edu
Abstract: In fish, mRNA expression of the glucose transporter GLUT4 is induced by insulin. In order to
study the transcriptional activation of the fish GLUT4 gene, we have characterized the response of the
fish GLUT4 promoter to insulin. We have cloned 1,3 kb of the 5'-flanking region of the fugu (Takifugu
rubripes) GLUT4 gene and have identified conserved transcription factor binding motifs. By cloning the
fugu GLUT4 promoter into a luciferase reporter construct and transiently transfecting L6 muscle cells,
we have compared its activity with that of the rat GLUT4 promoter under basal and insulin stimulated
conditions (overnight). Our results show that the basal expression of the fugu promoter was 1.5 fold
higher than that of the rat promoter. However, as previously reported for the rat promoter, an overnight
insulin treatment led to a decrease in fugu GLUT4 promoter activity. Experiments on time-related and
5’-deletion effects are underway.
MITOCHONDRIAL PLASTICITY AND ENVIRONMENTAL CHANGE IN ANTARCTIC,
AUSTRAL AND TEMPERATE FISH
Mark, F.C., Strobel, A., Papetti, C., Lucassen, M., Poertner, H.O., Oellermann, M., Hickey, A., Nelson,
J., Amerand, A., and Claireaux, G.
Symposium: Climate change: bad news for fish? Presentation:oral
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Contact: Felix Mark, Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, 27570
Germany
E-Mail: fmark@awi.de
Abstract: The efficiency and adaptive plasticity of mitochondrial metabolism is one of the key factors
shaping organismal tolerance towards environmental change.
We thus investigated the adaptive capacities of mitochondrial metabolism in Antarctic & Austral
notothenioids (Nothothenia rossii, N. coriiceps & N. angustata) and temperate Sea Bass (Dicentrarchus
labrax) with respect to some important factors that will influence the survival of marine life in the near
future: global warming (elevated sea temperatures), ocean acidification (elevated CO2 levels) and
hypoxia tolerance. We namely analysed the function and contribution of the single respiratory complexes
to total mitochondrial metabolism, as well as membrane potential and proton leak. In all experiments,
mitochondrial measurements were made under acute thermal challenges, compairing liver and heart
mitochondria from either differently acclimated individuals (thermal acclimation, CO2 acclimation the
combination thereof) or from individuals selected for a specific phenotypic trait (hypoxia tolerance in D.
labrax).
The implications of mitochondrial plasticity for long-term adaptation in a changing marine environment
will be discussed.
OSMOREGULATORY AND METABOLIC RESPONSES OF FRY AND JUVENILE MEAGRE
(ARGYROSOMUS REGIUS) TO DIFFERENT ENVIRONMENTAL SALINITIES
Márquez, P.; Tinoco, A.B.; Ruiz-Jarabo, I.; Vargas-Chacoff, L.; Rodríguez-Rúa, A.; Cárdenas, S. and
Mancera, J.M.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Ignacio Ruiz-Jarabo, Biology Department, Fac. Cc del mar y Ambientales, Cadiz University,
Av/ Republica Saharaui s/n, Puerto Real, Cadiz 11510 Spain
E-Mail: ignacio.ruizjarabo@uca.es
Abstract: Osmoregulatory and metabolic effects of acclimation to different environmental salinities were
assessed in two experiments using different stages (fry and juveniles) of meagre (Argyrosomus regius): i)
juveniles (140g body weight) specimens were acclimated to several environmental salinities (5, 12, 38
and 55 ppt) for 3 weeks; and ii) fry (4 g bw) were acclimated to 12 ppt and 38 ppt during 6 weeks.
Branchial Na+,K+-ATPase activity correlated positively with environmental salinity. Plasma cortisol
showed different pattern depending on life stage, suggesting that capacity of acclimation to different
environmental salinity change with age. Metabolic modifications also suggested, depending on the age, a
chronic stress situation at different environmental salinities. Fry specimens acclimated to 12 ppt
enhanced growth respect to that maintained at 38 ppt. Our results suggested that A. regius prefers an
environmental salinity around 12 ppt at fry stage, moving to higher salinity waters as it grows.
THE INTRODUCTION OF MULTI-COPY CPG MOTIFS INTO ANTIVIRAL DNA VACCINES
STRONGLY UP-REGULATES INTERFERON INDUCTION
Martinez Alonso, S., Ordas, M.C., Martinez-Lopez, A., Estepa, A.E., Tafalla, C.
Symposium: Fish immunological responses Presentation:Poster
Contact: Carolina Tafalla, Carretera de Algete a El Casar km. 8.1, Valdeolmos, Madrid 28130 Spain
E-Mail: tafalla@inia.es
Abstract: The protection conferred by antiviral DNA vaccines in fish is known to rely greatly on innate
immune responses. Oligodeoxynucleotides containing unmethylated CpG dinucleotides (CpG motifs)
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have been shown to induce potential innate immune responses. Thus, in the current study, we have
introduced a fragment containing multiple CpG sequences of known immunostimulatory effects into a
DNA vaccine against viral hemorrhagic septicemia virus (VHSV), in order to determine the effects on
the vaccine immunogenicity, determined as immune gene induction and serum neutralizing capacity.
When comparing the effects of the vaccine containing 2 copies of this CpG fragment (pVHSV-2CpG) or
that containing 4 copies of the fragment (pVHSV-4CpG) with the original VHSV DNA vaccine, we
found that the levels of expression of type I interferon (IFN) were significantly up-regulated in muscle
and spleen when the CpG fragments were introduced. Pro-inflammatory genes, however, remained
mostly unaffected by these introductions.
LEAD AND COPPER BIOACCUMULATION IN DIFFERENT ORGANS OF A NEOTROPICAL
FISH
Martinez, C.B.R., Ribeiro, A.M., Vicentini, R.A.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Claudia B R Martinez, Laboratório de Ecofisiologia Animal, Departamento de Ciências
Biológicas, Universidade Estadual de Londrina. Rod. Celso Garcia Cid, km 380. C.P. 6001, Londrina,
Parana 86051990 Brazil
E-Mail: cbueno@uel.br
Abstract: The objective of the present study was to determine the bioaccumulation of lead and copper in
various organs of the fresh water neotropical fish Prochilodus lineatus exposed to toxicity tests. Juveniles
of P. lineatus were exposed to waterborne lead (0.5 mg Pb.L-1) and copper (0.02 mg Cu.L-1) for 96
hours. Frozen liver, gills, kidney and muscle samples were freeze-dried, digested with HNO3 and
analyzed for Pb and Cu by graphite furnace in an Atomic Absorption Spectrophotometer. The
quantitative order of Pb accumulation in tissues (per tissue wet weight) was: kidney > gills > liver >
muscle. Tissue burden analysis for Cu (per tissue wet weight) revealed that the order for tissue
accumulation was: liver > kidney > gills > muscle. These results show that metal bioaccumulation differs
among tissues and kidney is the tissue that most accumulate lead while liver is the tissue which most
accumulates copper.
GASOLINE, DIESEL AND BIODIESEL: A COMPARISON OF THEIR EFFECTS ON A
NEOTROPICAL FISH
Martinez, C.B.R., Simonato, J.D., Cavalcante, D.G.S.M., Marin-Morales, M.A., Fernandes, M.N.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Claudia B R Martinez, Laboratório de Ecofisiologia Animal, Departamento de Ciências
Fisiológicas, Universidade Estadual de Londrina. Rod. Celso Garcia Cid, km 380. C.P. 6001, Londrina,
Parana 86051990 Brazil
E-Mail: cbueno@uel.br
Abstract: Toxicity tests were carried out to evaluate the effects of Diesel, Gasoline and Biodiesel Water
Soluble Fractions (DWSF, GWSF and BdWSF respectively) on biotransformation and oxidative stress
parameters of the Neotropical fish Prochilodus lineatus. Fish were sampled after acute exposures to
DWSF (50%), GWSF (5%) and BdWSF (5%) or only to clean water (CTR) for blood and liver removal.
The results showed the activation of biotransformation pathways for organic pollutants (CYP1A and
GST) in the liver of fish exposed to all kinds of combustible. Liver antioxidant defenses were activated,
but in different ways, when we compare DWSF, GWSF and BdWSF. The score of DNA damage,
measured by the comet assay, was significantly higher in the erythrocytes of fish exposed to DWSF,
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GWSF and BdWSF in relation to respective CTR. These results showed that biodiesel produces very
similar effects to gasoline and diesel on P. lineatus.
PHYSIOLOGICAL RESPONSES OF THE AFRICAN CICHLID PSEUDOCRENILABRUS
MULTICOLOR VICTORIAE TO LONG-TERM HYPOXIA ACCLIMATION
Martínez, M.L., Crocker, C.D. And Chapman, L.J.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Mery Martinez, 935 Ramsey Lake Road, Leurentian University, Department of Biology,
Sudbury, ON P3E 2C6 Canada
E-Mail: mmartinezgarcia@laurentian.ca
Abstract: The African cichlid, Pseudocrenilabrus multicolor victoriae has shown different levels of
plasticity to varying dissolved oxygen (D.O.). Here, we analyzed the metabolic capacity of the F1
offspring from three populations with different dissolved oxygen histories (annual D.O. means: Bunoga
7.53 ± 0.13 mg l-1, Kahunge 3.76 ± 1.70 mg l-1 and Kantembwe 0.21 ± 0.12 mg l-1). Individuals from
each population were raised under two oxygen regimes, normoxia and hypoxia, for one year. In general,
individuals raised under hypoxia displayed higher levels of PK, LDH and CCO in the heart; lower levels
of CS and MDH in the liver, and lower brain CS activity. No effect of dissolved oxygen or site of origin
was found in the muscle. Overall, the ANCOVAs analyses showed that despite the long term lab raising
conditions, site of origin also played a significant role in determining the levels of enzyme activity in the
liver only.
VARIABILITY ALONG THE LONGITUDINAL RIVER GRADIENT IN CONDITION OF GOBIO
LOZANOI FROM A MEDITERRANEAN SEMI-ARID BASIN (SE IBERIAN PENINSULA).
Martínez-Morales, I.; Oliva-Paterna, F.J.; Castejón-Bueno, D.; Verdiell-Cubedo, D.; Ruiz-Navarro, A. &
Torralva, M.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Inmaculada Martínez Morales, Department Of Zoology And Physical Anthropology. Faculty
Of Biology. University Of Murcia., MURCIA, MURCIA 30100 Spain
E-Mail: imm82082@um.es
Abstract: Gobio lozanoi is a small Cyprinid native to the Iberian Peninsula considered as a good indicator
of water quality. In order to study the effect of flow alterations on the fish populations, we analysed fish
condition at site level estimated from morphometric indices (Fulton's K, residual values, y-intercept and
predicted mass values from the mass-length relationships) of 19 populations from localities along the
longitudinal gradient from the Segura basin. This river basin is probably in the most semi-arid zone from
Europe, moreover is one of the most regulated basin from the Iberian peninsula. Both the longitudinal
gradient pattern and the environmental variables that accounted for most of the variation in G. lozanoi
condition were from difficult interpretation perhaps because the relationships were clouded by the very
complexity of the ecological interactions. The potential implications of the results for studies on
population traits variability along large-scales environmental gradients are discussed.
TRANSCRIPTOMIC ANALYSIS OF GILTHEAD SEABREAM LARVAE BY 454
PYROSEQUENCING. PRELIMINARY ANNOTATION RESULTS
Martínez-Rodríguez, G., G., Halm, S., Planas, J.V., Beltrán, S., and Yúfera, M.
Symposium: Physiology of fish in aquaculture Presentation:Poster
2010 Fish Biology Congress Abstracts

Contact: Manuel Yúfera, Instituto de Ciencias Marinas de Andalucía (CSIC), Campus Universitario Río
San Pedro, Puerto Real, Cádiz 11510 Spain
E-Mail: manuel.yufera@icman.csic.es
Abstract: In order to identify a large number of expressed genes involved in larval development of
gilthead seabream (Sparus aurata), larval RNA was sequenced using the 454 FLX pyrosequencing
platform. cDNA was generated from pooled total RNA isolated from whole body larvae sampled
periodically from hatching up to 60 days after hatching. 871 K reads were generated, treated with
Seqclean and assembled with Newbler 2.0, resulting in 41886 contigs with an average size of 561 bp. A
preliminary annotation using BlastX on the UniProt database resulted in 11769 annotated contigs, and
Gene Ontology analysis revealed a predominant number of genes related to development and growth,
cell proliferation, transcriptional regulation and protein transport, i.e. to key processes of larval
development. The annotation strategy of sequences is based on iterative BLAST searches against various
databases, such as teleost ESTs collection, RefSeq, UniProt, nucleotide collection and non-redundant
protein sequences.
CHANGES IN WHITE MUSCLE PROTEOME OF GILTHEAD SEA BREAM INDUCED BY
SUSTAINED ACTIVITY
Martín-Pérez, M., Ibarz, A., Fernández-Borrás, J., Felip, O. and Blasco, J.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Miguel Martin Perez, Departament de Fisiologia, Facultad de Biologia, Universidad de
Barcelona, Av. Diagonal, 645, Barcelona, Barcelona 8028 Spain
E-Mail: martinperez@ub.edu
Abstract: Gilthead sea bream juveniles swimming at 1.5 b.l.•s-1 for three weeks, compared with fish at
voluntary activity, grew faster without a concomitant increasing in food intake, whilst lipid depots in
white muscle and the glycogen content of red muscle were decreased. During exercise, white muscle
protein synthesis capacity increased (RNA/protein), as well as the turnover (delta-13C) of energy (lipid
and glycogen) depots, while protein turnover (delta-15N) did not change. Red muscle showed no
changes in any of these parameters. Currently, we are relating this higher protein efficiency during
activity with the proteome study of sarcoplasmic and myofibrillar fractions of white and red muscles of
both groups. Almost 15% of 716 spots analyzed in the sarcoplasmic fraction of white muscle differed: 68
spots up-regulated by exercise and 23 spots down-regulated. The identification of these proteins by
MALDI-TOF/TOF mass spectrometry will allow us to increase our understanding of muscle
metabolism and development.
CLONING OF PRO-VASOTOCIN CDNA FROM THE GILTHEAD SEA BREAM SPARUS
AURATA: PLASMA AND PITUITARY CONCENTRATIONS AND HYPOTALAMIC
EXPRESSION FOLLOWING HYPER- AND HYPO-OSMOTIC CHALLENGE
Martos-Sitcha, J.A., K.M. Geba, K.M., Wunderink, Y. , Gozdowska, M. , Kalamarz, H. , Kulczykowska,
E. , Mancera, J.M. and Martínez-Rodríguez, G.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Juan Antonio Martos Sitcha, Instituto de Ciencias Marinas de Andalucía (ICMAN), Consejo
Superior de Investigaciones Científicas (CSIC), Dept. Biologia Marina y Acuicultura, Avda. Republica
Saharaui 2, Puerto Real, Cádiz 11510 Spain
E-Mail: juanantonio.sitcha@uca.es
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Abstract: In this study, gilthead sea bream (Sparus aurata) pro-vasotocin cDNA sequence was
characterised by screening a brain cDNA library. The 1056-bp sequence possesses the typical structure as
described in other teleosts. Compared to the mammalian orthologous, sea bream pro vasotocin has an
elongated carboxy-terminal portion with a leucine-rich core resembling copeptin but lacking the amino
terminal Arg residue. Plasma and pituitary arginine vasotocin (AVT) contents, concomitantly with
hypothalamic expression, were determined following acute transfer from 40‰ to different
environmental salinities: 40‰ (control), low salinity water (5‰) and hypersaline water (55‰) in a
time course response study (day 0, 12 hours, 1, 3, 7 and 14 days after salinity transfer). Clear changes
were distinguished in hypothalamic pro vasotocin mRNA expression, circulating plasma levels and
pituitary storage content both in hyper- and hypoosmotic environments. These changes correlated with
variations in plasma cortisol values, suggesting a possible interaction between plasma cortisol and pro
vasotocin expression.
CONSISTENCY OF INDIVIDUAL DIFFERENCES IN BURYING AND ANTI-PREDATOR
BEHAVIOUR AND ITS RELATIONSHIP WITH BODY WEIGHT AND GROWTH IN SOLE
(SOLEA SOLEA)
Mas-Muñoz, J., Schneider, O., Komen, H. and Schrama, J.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Julia Mas Muñoz, Aquaculture and Fisheries Group, Wageningen University , P.O. Box 338,
Wageningen, Gelderland P.O Box 338, 6700 AH Netherlands
E-Mail: julia.mas@wur.nl
Abstract: In this study, the consistency of individual differences in growth rate, and the relationship of
individual growth with burying and anti-predator behaviour were investigated in two groups of 48 sole.
Individual growth was assessed during four consecutive 16-d periods. At the end of each growth period,
an “anti-predator test” or a “hiding motivation test” was performed. Each test was performed twice.
Repeatability of individual responses in both behaviour tests was r=0.53 for the anti-predator and r=0.26
for hiding motivation test (P<0.05). Sole with a “stronger” anti-predator response (flight reaction) had
significantly lower body weight (P<0.05) and tended to grow slower (P<0.1) compared to fish which
remained immobile. During the second hiding motivation test, sole being buried within 40 seconds, had
lower body weight and growth (P<0.05). We conclude that anti-predator behaviour and hiding
motivation of individual sole are consistent over time and seem related to growth.
AN EXPRESSION STUDY IN THE POLYPLOID SQUALIUS ALBURNOIDES HYBRID
COMPLEX
Matos, I., Machado, M., Sucena, E., Gardner, R., Inácio, A., Schartl, M.& Coelho M.M.
Symposium: Contributed Papers Presentation:Poster
Contact: Maria Manuela Coelho, Centro de Biologia Ambiental/Departamento de Biologia Animal,
Faculdade de Ciências da Universidade de Lisboa,Campo Grande., Lisboa, 1749-016 Portugal
E-Mail: mmcoelho@fc.ul.pt
Abstract: The Squalius alburnoides is an Iberian hybridogenetic complex that includes individuals of
various ploidy levels and genomic constitutions, which make it an interesting model to address questions
about gene expression regulation and genomic interactions in an allopolyploid context. It was recently
found a compensation mechanism in triploid S. alburnoides, being the transcript levels reduced to the
diploid state. In that previous study the same mass of tissue from diploid and triploid fish was used as
source of RNA, but is known that the same tissue weight between 2n and 3n corresponds to different cell
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numbers. So, that approach could have affected the magnitude of the detected silencing. Now, it is our
aim to confirm the occurrence of gene regulation in this fish after standardized the experiments by cell
number. Our results can explain the ability of lower vertebrates to maintain and endure ploidy changes.
CLIMATE CHANGES EFFECTS IN THE AMAZON FISH: STUDY OF UNCOUPLING
PROTEIN TWO (UCP2) IN COLOSSOMA MACROPOMUM, PTERYGOPLICHYS PARDALIS
AND CORYDORAS RETICULATES.
Matoso, D.A., Almeida-Val, V.M.F., and Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Daniele Aparecida Matoso, INPA/LEEM - Av. André Araujo, 2936, Manaus, AM 69060-001
Brazil
E-Mail: daniele.matoso@inpa.gov.br
Abstract: Three above species were studied regarding phylogenetic relationship based on gene UCP2.
Muscle genomic DNA extracted and quantified for 5ng final concentration. Two degenerated primers
were used to amplify UCP2, and the resulting bands were isolated and purified being subsequently
sequenced in both directions in an ABI 3130 sequencer (Applied Biosystems). Several UCP2 sequences
from fish were retrieved from NCBI Genbank database to check identities and similarities among genes.
UCP2 partial sequencing all three studied species yielded, fragments ranging from of 787 bp to 839 pb.
Parsimony analysis showed that Amazon species branch out together in the phylogram and other species
from temperate and cold region form another clade. As verified by Blastx tool, UCP2 sequences of
Amazon fish preserve some identity with sequences of fish from cold and temperate zone, however very
divergent regions appeared into the gene, reflecting differential selection pressures for Amazon habitats.
(CNPq, FAPEAM, INCT ADAPTA).
VISUAL FUNCTIONS IN FULL-CYCLE CULTURED JUVENILE PACIFIC BLUEFIN TUNA,
THUNNUS ORIENTALIS
Matsumoto,T. Ihara, H. Ishida, I. Okada, T. Kurata, M. Sawada, Y. Ishibashi, Y.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Taro Matsumoto, Department of Fisheries, School of Agriculture, Kinki University, Nakamachi, , Nara 631-8505 Japan
E-Mail: ns_taro@nara.kindai.ac.jp
Abstract: The population of Pacific bluefin tuna (PBT; Thunnus orientalis), which has a high individual
value, is decreasing because of overfishing. Elucidation of visual functions in juvenile PBT will
contribute toward resource conservation and mass production of artificial seedlings. We investigated
visual functions in juvenile PBT by using electroretinography. Despite the fast swimming speed of the
tuna, analysis of flicker electroretinograms revealed that visual temporal resolution of dark-adapted PBT
was inferior to that of dark-adapted chub mackerel (Scomber japonicus) . Light sensitivity of the darkadapted PBT was comparable to that of dark-adapted chub mackerel but was lower than that of darkadapted striped jack (Pseudocaranx dentex). These low visual functions in dim-light conditions probably
explain the mass death of cultured juvenile PBT from contact or collisions with net walls. Peak
wavelengths of spectral sensitivity were 479 nm in the dark-adapted PBT, and approximately 500 nm, in
the light-adapted PBT.
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BIOACCUMULATION OF CHEMICAL CONTAMINANTS IN FEED BY PACIFIC SALMON
AND EFFECTS ON GENE EXPRESSION IN LIVER
Maule, A. G., Gannam, A., and Davis, J.
Symposium: Fish in a toxic world Presentation:oral
Contact: Alec Maule, USGS, Columbia River Research Lab, 5501A Cook-Underwood Rd., Cook, WA
98605 USA
E-Mail: amaule@usgs.gov
Abstract: Having previously documented the presence of chemical contaminants in fish feed (Maule et al.
2008),we investigated the bioaccumulation of those compounds in Pacific salmon (steelhead, coho and
Chinook salmon) from three National Fish Hatcheries. We hypothesized that after ~18 months in the
hatcheries, when these salmon were released to begin their seaward migration, lipophilic compounds that
were sequestered in fat would be mobilized and re-deposited in vital organs. Similar re-distribution and
resultant physiological dysfunction has been documented in fasting Arctic char (Jorgensen et al. 2006).
In order to develop hypothesizes as to the impacts of these compounds, in each hatchery groups of fish
were held-back—some were fasted and some fed. After 14 and 21 d, we examined hepatic gene
expression using a directed, cDNA microarray representing several physiological systems. Results will be
discussed relative to effects on survival during the salmon’s emigration.
CADMIUM UPTAKE IN THE MUCUS OF DISCUS FISH, SYMPHYSODON; POTENTIAL
CONSEQUENCES FOR REPRODUCTION.
Maunder, R. J., Buckley, J., Pearce, J., Val, A. L., Sloman, K. A.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Dr. Richard Maunder, University of Plymouth, Drake Circus, Plymouth, Devon PL4 8AA UK
E-Mail: Richard.Maunder@plymouth.ac.uk
Abstract: The complex reproductive strategy of the Amazonian discus fish, Symphysodon spp. involves
the parents secreting various nutrients into their epidermal mucus, which is then fed upon by developing
fry. Since areas of their local habitat are contaminated with metals and metal contaminants will bind to
epidermal mucus, it was predicted that discus offspring living in contaminated waters would be exposed
via both waterborne and dietary routes when they are feeding on parental mucus. To investigate whether
metal contaminants are passed on to offspring through parental mucus, we exposed discus adults to
waterborne cadmium (50 µg l-1) and determined uptake rates into mucus, the concentrations
accumulated over time, and depuration rates from mucus when fish are transferred to clean water. We
also investigated transfer of mucosal cadmium to feeding fry.
DIFFERENTIAL ISOFORM EXPRESSION AFTER CROWDING PLUS PATHOGENIC
CHALLENGE IN GILTHEAD SEA BREAM SPARUS AURATUS AND IN EUROPEAN SEA BASS
DICENTRARCHUS LABRAX
Mauri, I., Roher, N., MacKenzie, S and Tort, L.
Symposium: Fish immunological responses Presentation:oral
Contact: Israel Mauri, Departament de Biologia Cel lular, Fisiologia Animal i Immunologia. Universtiat
Autònoma de Barcelona. Bellaterra. Catalunya. Edifici de Biociències., Bellaterra (Cerdanyola),
Barcelona 8193 Spain
E-Mail: Israel.Mauri@uab.cat
Abstract: Opportunistic infections such as Photobacterium damselae subsp. piscicida or Nodavirus are
commonplace in the culture of Gilthead sea bream Sparus auratus and European sea bass Dicentrarchus
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labrax. Under intensive culture conditions, the evaluation of the innate immune response in terms of
Complement System activity, provides a tool to understand the mechanisms of response to pathogens. In
order to determine the complement response, C3 was cloned from both species and expression of C3
mRNAs determined after 15 days of crowding stress plus bacterial and viral challenge. We obtained one
5.6Kb clone in S.auratus encoding a putative protein of 1655 aa, and two D.labrax clones of 5.1Kb and
4.9Kb encoding two putative proteins of 1653 aa and 1586 aa. here we report upon the significant tissue
and treatment-specific differences observed in both species at the level of C3 isoforms and at the global
level using species-specific microarray analyses.
UNDERSTANDING THE CONSEQUENCES OF VARYING LEVELS OF STRESS ON
REPRODUCTIVE SUCCESS AND BEHAVIOUR OF SPAWNING PINK SALMON
McConnachie, S.H., Cook, K.V., Patterson, D.A., Gilmour, K.M., Hinch, S.G., Farrell, A.P., and
Cooke, S.J.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Sarah Mcconnachie, 517 East Orkney Private, Ottawa, ON K2C 3M7 Canada
E-Mail: s.h.mcconnachie@gmail.com
Abstract: The role of corticosteroids during the final phases of maturation of Pacific salmon is poorly
understood. Challenging conditions during upriver migrations result in elevated cortisol levels which
correspond with decreases in reproductive hormones, potentially impairing gonadal development.
Theoretically, one might postulate that stress responsiveness in semelparous salmon is muted during this
period, maximizing fitness. However, there is suggestion that cortisol plays a role in oocyte maturation
in females. Using pink salmon (Oncorhynchus gorbuscha) as a model, we determined how varying
degrees of stress can affect fitness and behaviour on the spawning grounds. Specifically, we used cortisol
and metyrapone (corticosteroid synthesis inhibitor) implants, we experimentally determined how cortisol
influences reproductive hormones, behaviour, and success. Results show that our most extreme stressor,
a cortisol implant, negatively influenced reproductive success and behaviour. Findings are discussed in
the context of understanding the role of cortisol during the final phases of maturation in Pacific salmon.
CONSEQUENCES OF MULTIPLE STRESSORS AND EVIDENCE OF CARRYOVER EFFECTS
IN A WILD FISH
McConnachie, S.H., O'Connor, C.M., Gilmour, K.M., Iwama, G.K., and Cooke, S.J.
Symposium: Stress axis regulation Presentation:Poster
Contact: Sarah Mcconnachie, 517 East Orkney Private, Ottawa, ON K2C 3M7 Canada
E-Mail: s.h.mcconnachie@gmail.com
Abstract: Wild fish are frequently exposed to multiple stressors, but the influence of previous stress in
dictating an animal’s response to subsequent stress is poorly understood. Using wild bluegill sunfish
(Lepomis macrochirus) as a model, we used hormone implants to raise circulating cortisol (the primary
stress hormone in fish) in a group of fish for ~ 5 days. We then subjected animals to either a heat shock
or starvation, both ecologically-relevant stressors for this species. The secondary stressors occurred either
4 or 30 days following initial hormone manipulations. We compared survival, lipid reserves, body
condition and blood physiology among cortisol-treated, sham-treated and control groups, and found that
cortisol-treated fish had lower survival when faced with additional stress in both the short- and longterm. These results suggest that “carryover” effects do occur in natural systems, which has implications
for the management and monitoring of fish stocks routinely exposed to stress.
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CLIMATE CHANGE IMPACTS THROUGH INTRASPECIFIC VARIATION IN BEHAVIOUR
McCormick, M. I., Munday, P. L., and Meekan, M. G.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Mark Mccormick, School of Marine & Tropical Biology, James Cook University, Townsville,
QLD 4811 Australia
E-Mail: mark.mccormick@jcu.edu.au
Abstract: Here we demonstrate that habitat changes due to ocean warming and acidification adversely
affect the mortality rates and the phenotypic selection pressures on behavioural traits. Boldness in the
field was highly variable for settlement stage damselfishes (CV, 52%). Fish that were initially bold, but
stayed close to shelter survived better over the first 24h, when 59% died. Fish were found to alter their
behaviour when their hard coral habitat lost its zooxanthellae and bleached due to ocean warming. Coral
bleaching lead fish to move further from the coral shelter and sustain higher mortality. This change also
promoted positive size selective mortality. CO2-mediated acidification of the seawater at levels predicted
by 2100 enhanced boldness of fishes and lead to increased vulnerability and higher levels of mortality.
Impacts of climate change on fish populations may be through indirect changes in behaviour, which will
enhance vulnerability and mortality, and modify phenotypic selection.
FRESHWATER AND SEAWATER ISOFORMS OF NA+,K+-ATPASE IN ATLANTIC SALMON
AND THEIR REGULATION DURING SMOLT DEVELOPMENT AND HORMONE
TREATMENT.
McCormick, S.D., Regish, A.M., Chadwick, Jr., J.G., Christensen, A.K.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Stephen D. Mccormick, USGS, Conte Anadromous Fish Research Center, PO Box 796, One
Migratory Way, Turners Falls, MA 1370 USA
E-Mail: mccormick@umext.umass.edu
Abstract: The sodium pump, Na+,K+-ATPase (NKA), in the gills of teleost fish is involved in ion
regulation in both freshwater and seawater. Recent molecular studies indicate that isoforms of the main
catalytic alpha (&#945;) subunit may be differentially regulated by environmental salinity. We have
developed and validated two antibodies specific for the NKA &#945;1a or NKA &#945;1b isoform of
Atlantic salmon, and used western blots and immunocytochemisry to examine their abundance and
localization. In parr, gill NKA &#945;1a is more abundant in freshwater than seawater, whereas NKA
&#945;1b is more abundant in seawater. The abundance of NKA &#945;1a is higher in parr than in
smolts, and decreases from winter through spring. NKA &#945;1b increases dramatically in smolts in
spring coincident with increased salinity tolerance. There is a further increase in NKA &#945;1b
abundance in smolts after seawater exposure. Gill NKA &#945;1a and &#945;1b abundance and
chloride cell size were increased by cortisol. Growth hormone (GH) by itself did not affect the
abundance of either isoform. However, when co-injected with cortisol, GH caused a decrease in NKA
&#945;1a and an increase in NKA &#945;1b abundance, indicating that GH is acting as a switch to
alter the effects of cortisol.
PULSATILE UREA EXCRETION IN TOADFISH: A NECESSARY PHYSIOLOGICAL PROCESS
OR A COMPONENT OF TOADFISH BEHAVIOR?
McDonald MD
Symposium: Social interaction physiology in fish Presentation:oral
2010 Fish Biology Congress Abstracts

Contact: Danielle Mcdonald, RSMAS, University of Miami, 4600 Rickenbacker Causeway, Miami, FL
33149 USA
E-Mail: dmcdonald@rsmas.miami.edu
Abstract: Pulsatile urea excretion in toadfish is a well-studied physiological process that allows the fish to
excrete its entire day’s production of urea in a distinct pulse into the water once or twice a day. The
process is regulated by the stress hormone, cortisol, which appears to inhibit the activation of a specific
urea transport protein (tUT) found in the gill of the fish, and the
neurotransmitter, serotonin (5-HT; 5-hydroxytryptamine), which appears to activate tUT via the
serotonin type 2A (5-HT) receptor. Since both cortisol and 5-HT are highly involved in fish social
interaction and behavior, it is not surprising that the pulsatile excretion of urea may act as a chemical
signal between toadfish. The following study investigates the regulation of toadfish
pulsatile urea excretion and how this physiological process may be linked to toadfish behavior.
TREATMENT WITH THE SELECTIVE SEROTONIN REUPTAKE INHIBITOR, FLUOXETINE,
AFFECTS TOADFISH PHYSIOLOGY AND BEHAVIOR: ENDPOINTS OF CONCERN FOR
TOXICOLOGY
McDonald, MD, Morando, MB, Gonzalez, A, Alexander, CM, Kavanaugh, K, Sloman, KA
Symposium: Fish in a toxic world Presentation:oral
Contact: Danielle Mcdonald, RSMAS, University of Miami, 4600 Rickenbacker Causeway, Miami, FL
33149 USA
E-Mail: dmcdonald@rsmas.miami.edu
Abstract: The selective serotonin reuptake inhibitor (SSRI) fluoxetine, the active compound in the
antidepressant, Prozac™, is now found in measurable quantities in surface and ground waters. The mode
of action of fluoxetine is to inhibit the transporter responsible for reuptake of the neurotransmitter,
serotonin (5-HT; 5-hydroxytryptamine), from the synaptic cleft. Serotonin is involved in the regulation
of many physiological and behavioral processes in fish, such as nitrogen waste excretion, intestinal
osmoregulation, the response to hypoxia and stress, and aggression. Our findings suggest that all of the
above processes in the gulf toadfish, Opsanus beta, are sensitive to fluoxetine treatment and should be
further investigated in terms of chronic waterborne
exposure to low levels of fluoxetine.
IDENTIFICATION, EXPRESSION, AND CHARACTERIZATION OF SPLICE VARIANTS IN
THE KISSPEPTIN SYSTEM IN THE SENEGALESE SOLE (SOLEA SENEGALENSIS)
Mechaly, A.S., Viñas, J. and Piferrer, F.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Jordi Viñas, Institut de Ciències del Mar, Consejo Superior de Investigaciones Científicas
(CSIC), Passeig Marítim, 37-49, Barcelona, Barcelona 8003 Spain
E-Mail: jvinas@icm.csic.es
Abstract: The Kisspeptin system plays an important role in the onset of puberty in vertebrates including
fishes. This system includes several orthologs and paralogs of the Kisspeptin genes (Kiss) and of its
receptor (Kiss1r). Cloning of the full coding region of both genes in an aquacultured fish, the Senegalese
sole (Solea senegalensis) (Ss), revealed unexpected features of these genes. For the first time in vertebrates
two splice variants were detected, which originated by intron retention in both the Kiss and Kiss1r.
However, no paralog genes were found in this species. Analysis of both retained introns showed several
features characteristic of an alternative splicing mechanism. Interestingly, the two splice variants showed
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distinct expression patterns according to the different stages of sexual maturation. In conclusion,
presence of alternative splice variants on the kisspeptin ligand and receptor in vertebrates may contribute
to our understanding of the regulation kisspeptin- KISS1R signaling.
THE SEROTONIN SUBTYPE 1A RECEPTOR REGULATES CORTISOL SECRETION IN THE
GULF TOADFISH, OPSANUS BETA
Medeiros, L.R., Mager, E.M., Grosell, M., and McDonald, M.D.
Symposium: Stress axis regulation Presentation:oral
Contact: Lea Medeiros, RSMAS – University of Miami, 4600 Rickenbacker Cswy, Miami, FL 33149
USA
E-Mail: lmedeiros@rsmas.miami.edu
Abstract: While it has been well established that serotonin plays a role in mammalian regulation of the
hypothalamic-pituitary-adrenal axis via the 5-HT receptor subtype 1A (5-HT1A), few studies have
investigated the molecular, pharmacological and functional aspects of the 5-HT1A receptor in an
individual fish species. The 5-HT1A receptor of the Gulf toadfish, Opsanus beta, was cloned, and qPCR
revealed that the whole brain contained significantly higher levels of 5-HT1A mRNA compared to all
other tissues. Xenopus oocytes injected with toadfish 5-HT1A receptor cRNA exhibited significantly
higher binding of [3H]5-HT that was abolished by the mammalian 5-HT1A receptor agonist, 8-OHDPAT, while binding was not affected by the presence of ligands specific for other 5-HT receptor
subtypes. Confirming these findings, intravenous injection of 8-OH-DPAT stimulated a significant
increase circulating levels of cortisol. Present work includes determining if elevated plasma cortisol levels
affect 5-HT1A mRNA expresssion and in vitro whole brain homogenate binding kinetics.
MOLECULAR MECHANISMS OF BICARBONATE SECRETION FOR
CALCIUM&#12288;PRECIPITATE FORMATION IN THE INTESTINE OF SEAWATERACCLIMATED JAPANESE EEL
Mekuchi, M., and Kaneko, T.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Miyuki Mekuchi, The university of Tokyo, Aquatic Animal Physiology, 1-1-1 yayoi, Bunkyo,
Tokyo 113-8657 Japan
E-Mail: mekuchi@marine.fs.a.u-tokyo.ac.jp
Abstract: Seawater-adapted teleosts are known to produce Ca precipitates in the intestine. Ca precipitates
have been suggested to be a product of hypo-osmoregulation. Ca precipitates produced by seawateracclimated Japanese eel are a mixture of carbonate minerals: Mg-calcite ((Ca, Mg) CO3) and its
amorphia. These minerals are formed by a reaction of Ca and Mg in ingested seawater with bicarbonate
secreted from the intestine and pancreas. We characterized ion transporters involved in bicarbonate
secretion from the intestine and pancreas. In particular, Bicarbonate transporter family (Slc4) and
multiple anion exchanger family (Slc26) genes were comprehensively analyzed. Tissue distribution
analysis revealed the bicarbonate transporters expressed in the intestine and pancreas. Expression levels
of those transporters were compared between seawater- and freshwater-acclimated eels. Pancreatic
Slc26a1 and Slc26a3 and intestinal Slc26a1 and Slc26a6A were highly expressed in seawater eel. These
transporters are likely to play important roles in bicarbonate secretion for Ca precipitate formation.
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THREATS TO AQUATIC ECOSYSTEMS IN BURKINA FASO: FISH SPECIES DIVERSITY AND
ECOLOGICAL AWARENESS
Melcher A.H., Ouedraogo R. and Schmutz S.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Melcher Andreas, IHG Institute of Hydrobiology and Aquatic Ecosystem Management, BOKU
University of Natural Resources and Applied Life Sciences, Vienna, Max Emanuelstrasse 17, Vienna,
Vienna 1180 Austria
E-Mail: andreas.melcher@boku.ac.at
Abstract: The conservation of freshwater biodiversity is a great concern in Burkina Faso, West Africa.
One conservation approach is to develop strategies to understand the interactions between human
pressures and fish species diversity. We targeted the highly populated Nariale River basin near Koubri
and the protected area of the Nazinga Ranch (Nakambe basin). From 2008 to 2009, we sampled fish
(electro-fishing and nets) and quantified environmental descriptors. In addition we interviewed 100
commercial fishermen about their fishing behaviour and experiences over time. The fishermen blamed
gardening, increasing siltation, pollution, habitat loss and river continuum disruption for the decreasing
fish species abundance. The impacted area exhibited 13 families containing 35 species, dominated by
small-size species. Results from Nazinga showed 49 species, combined with a higher abundance and
biomass than in the impacted basin. The issues of introduction of new species and overfishing are also
being discussed and should lead to a better ecological understanding.
THE MODELLING OF SPAWNING HABITAT SUITABILITY OF NASE CHONDROSTOMA
NASUS (L.) AND BARBEL BARBUS BARBUS (L.) UNDER THE RESPECT OF RESTORATION
MEASURES
Melcher, A.H., Lautsch, E., and Schmutz, S.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Melcher Andreas, IHG - Institute of Hydrobiology and Aquatic Ecosystem Management.
BOKU - University of Natural Resources and Applied Life Sciences, Vienna. Max Emanuel-Strasse 17.,
Vienna, 1180 Austria
E-Mail: andreas.melcher@boku.ac.at
Abstract: This study analyses multivariate habitat suitability of spawning barbel Barbus barbus (L.) and
nase Chondrostoma nasus (L.). These two potamodromous cyprinids migrate for spawning reasons from
the Austrian Danube into its tributary the Pielach River. During spring time we daily surveyed species
presence, number of individuals and habitat size. Habitat features, i.e. flow velocity, water depth,
shading, cover, flow protection, type of structure, substrate and embeddedness were recorded at ten
spawning grounds used by 1900 spawners within one spawning season. Spawning habitat features were
compared with available habitat. Nase spawns in fast-flowing water (~1 m/s) that is significantly faster
than available habitat. In contrast, barbel constructs redds that differ in water temperature, depth,
velocity and cover structure from those of nase. We tested different multivariate methods like PCA,
binary logistic regression, GLM, neuronal network and different types of decision tree. Especially the
decision tree technique CHAID allowed the identification, prediction and interpretation of typical
spawning habitats best. The analyses underlined the importance of shading and, as a consequence, the
occurrence of vegetation along river banks for both fish species. In addition this method supplies a
weighting of interaction for specific habitat characteristics. The results demonstrate that efficient river
restoration requires re-establishing riparian vegetation beside open river continuum and
hydromorphological habitat improvements.
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BIOMARKERS IN ZEBRAFISH AS INDICATORS OF WATER QUALITY IN A TROPICAL
RESERVOIR
Meletti, P.C., Souza, L.A.B., Rietzler, A.C., Fonseca, A.L., Martinez, C.B.R.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Paulo Cesar Meletti, Universidade Estadual de Londrina / Dept.Ciências Fisiológicas - Rod.
Celso Garcia Cid, km380, Londrina, Paraná 86051-980 Brazil
E-Mail: pmeletti@uel.br
Abstract: This work aimed to analyze biomarkers in zebrafish (Danio rerio) exposed to acute in situ tests
in a eutrophic reservoir and to laboratory toxicity tests using samples of water/sediment of the same
reservoir. Fish exposed to in situ tests showed the highest frequency of histological alterations. The
changes most often observed were gill aneurysms and hyperplasia, renal tubular degeneration, dilation of
glomerular capillaries and disorganization of liver tissue. Biochemical analyses showed no significant
differences in the activity of acetylcholinesterase in muscle or brain. Glutathione S Transferase activity in
gills was reduced in fish exposed to in situ tests, probably due to the great extension and high frequency
of damages in this organ. These results indicated that the current conditions of water quality in the
reservoir here studied are harmful to fish health and can lead to growth and reproduction disturbance
and resistance to disease.
METABOLIC ALTERATION DURING THE ONTOGENY OF THE BRAZILIAN CATFISH
(PSEUDOPLATYSTOMA FASCIATUM) AND THE HYBRID (PSEUDOPLATYSTOMA
CORUSCANS X PSEUDOPLATYSTOMA FASCIATUM)
Mello, P.H., Venturieri, R.L.L. and Moreira, R.G.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Renata Guimaraes Moreira, Departamento de Fisiologia-IBUSP
Rua do Matão, trav. 14, n.321, São Paulo, São Paulo 05508-090 Brazil
E-Mail: renata.fish@gmail.com
Abstract: During fish larval and embryonic period the most important biological process are: growth and
tissue differentiation, physiological alterations that are followed by changes in nutritional requirements
and metabolism. The energetic substrates such as lipids and proteins are energetically and structurally
essential during the reproduction, and important to the eggs development and consequently to the larvae
success. The present work describes the composition of the energetic substrates, protein and lipids, of the
Brazilian commercially important catfish, “cachara” (Pseudoplatystoma fasciatum) and the hybrid
(Pseudoplatystoma coruscans x Pseudoplatystoma fasciatum) during the ontogenesis. The total protein
and total lipids from the eggs and larvae were determined by colorimetric methods. The data showed
different profiles in protein utilization along development, with decreasing values from the first (cachara)
and third day (cachara and hybrid). Lipids are utilized as energetic substrate since the first day by cachara
larvae but only at the third day by hybrids.
PHYLOGEOGRAPHY AND GENETIC POPULATION STRUCTURE OF SHARPNOSE SHARK
ON THE WESTERN ATLANTIC.
Mendonça, F.F., Oliveira, C., Gadig, O.B.F., and Foresti, F.
Symposium: Contributed Papers Presentation:Poster
Contact: Fernando Fernandes Mendonça, Instituto de Biociências - Universidade Estadual Paulista,
UNESP, Botucatu, São Paulo 18618-000 Brazil
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E-Mail: fernandoffm@yahoo.com.br
Abstract: Sharks of the genus Rhizoprionodon are reported to be among the most important predators
along the coastal marine ecosystems and represent an important economic resource for the fisheries. To
evaluate the gene flow and the genetic diversity between populations of the species R. porosus and R.
lalandii, we analyzed 614 individuals from 10 different areas including the Caribbean Sea and locations
in the full extension of the Brazilian coast. A significant genetic structure was detected between overall
populations, with index of differentiation FST=0.237 to R. porosus and FST=0.254 to R. lalandii. The
analysis suggests a populations division with two units, probably separated by the Equatorial Current
and with a strong influence by Falklands Current on the gene flow. The data suggest that this pattern of
genetic differentiation is forming different breeding stocks and thus, they should be considered as
separate units to control programs and management of fisheries.
REPRODUCTIVE STRATEGIES OF COTTUS GOBIO (SCORPAENIFORMES, COTTIDAE) IN
DIFFERENT ENVIRONMENTS OF PRATO PROVINCE APENNINES (CENTRAL ITALY)
Merciai, R. and Nocita A.
Symposium: Fish living on the edge Presentation:Poster
Contact: Annamaria Nocita, Museo Storia Naturale, Sezione di Zoologia "La Specola", Florence, 50125
Italy
E-Mail: nocita@unifi.it
Abstract: In the case of a conservation planning, it is fundamental to acquire information on the species
ecological requirements, especially for life cycle phases. Cottus gobio is protected by European
Community, Italian and local laws. Apennines populations need special care as they are becoming rare.
This study investigated the reproductive behaviour of some populations in the Prato Province. The
results highlighted the role of flow regime and the different reproductive behaviour of the Alps and
Apennines populations.During the reproductive season, females spawned only once, according to other
studies developed in oligotrophic streams. Some size parameters of breeding males were related to the
nests and to the egg masses guarded by the males. The results highlighted a direct correlation between
the size of the animals and the volume of the egg masses. On the contrary, the male sizes are not
correlated to the dimension of the nest and the water depth.
THE BIOENERGETICS OF CLIMATE CHANGE: SEASONAL GROWTH OF STREAMDWELLING JUVENILE SALMONIDS UNDER DIFFERENT TEMPERATURE REGIMES
Mesa, M. G., Hardiman, J. M., Maule, A. G., Hatten, J. R., Mastin, M. C., and Voss, F. D.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Matt Mesa, U. S. Geological Survey, Columbia River Research Laboratory, 5501 CookUnderwood Road, Cook, WA 98605 USA
E-Mail: mmesa@usgs.gov
Abstract: We summarized data from water temperature models for the Yakima River Basin to explore the
possible consequences of climate change on the growth of juvenile Chinook salmon Oncorhynchus
tshawytscha. The temperature scenarios we investigated included daily mean and maximum values for
three climate regimes: (1) a recent, baseline regime; (2) the baseline +1 C; and (3) the baseline +2 C. We
input these temperature regimes into a Wisconsin-type bioenergetics model to examine the influence of
temperature on the growth of age-0 fish from 13 Feb to 15 July. With a constant diet and consumption
rate, our simulations showed that fish living in the predicted warmer stream temperatures weighed
substantially less than fish living in cooler temperatures by mid-summer, even though the warmer
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temperatures were within their tolerance range. From mid-February to May, fish grew from a starting
size of about 0.4 g to a range of 8.6 – 9.2 g, depending on temperature regime. From May to 15 July,
fish under all three temperature regimes showed similar, positive growth until about 3 June. At this time,
fish under the +2 C regime started to lose weight and by 14 June, fish in all groups were losing weight.
The rate of daily weight loss was highest in the +2 C group, lowest in the baseline group, and
intermediate in the +1 C group. By 15 July, fish in the baseline group weighed about 10 g, those in the
+1 C group about 8 g, and fish in the +2 C group weighed about 6 g. Thus, fish living in warmer stream
temperatures were 20 – 40% lighter by mid-summer than fish living in cooler temperatures. We surmise
that higher metabolic costs for fish inhabiting warmer waters will minimize the energy available for
somatic growth. Based on temperature effects alone, fish living in warmer waters will need to consume
more to achieve historical sizes at time of out-migration or modify their out-migration timing. Further,
earlier seasonal increases in river flows and the timing of freshets could affect activity levels of juvenile
salmonids, resulting in potentially higher activity costs and lower growth.
ANTIOXYDANT RESPONSES IN GILL AND LIVER OF GOLDEN GREY MULLET (LIZA
AURATA) FOLLOWING EXPOSURE TO CHEMICALLY DISPERSED CRUDE OIL
Milinkovitch, T., Godefroy, J., Sanchez, W. and Thomas-Guyon, H.
Symposium: Fish in a toxic world Presentation:oral
Contact: Thomas Milinkovitch, Université de La Rochelle. UMR 6250 (ULR/ CNRS). Institut du
littoral et de l'environnement. 2 rue Olympe de Gouges, La Rochelle, Charentes maritimes 17000 France
E-Mail: thomas.milinkovitch@hotmail.fr
Abstract: The use of dispersants is a controversial response technique in the effort to minimize the
ecological impact of an oil spill. In fact, formation of small oil droplets in the water column following
dispersant use is likely to increase the exposure of aquatic species to the toxic components of oil. In this
experimental study, the teleost Liza aurata was exposed to chemically dispersed oil, water soluble fraction
of oil –simulating an untreated oil slick- and to dispersant itself. Enzymatic antioxidants such as
glutathione peroxidase, catalase and superoxide dismutase were quantified in two target organs-gill and
liver-. Lipid peroxydation was also assessed as a marker of oxidative damage. Results were correlated to
total petroleum concentration and biomarkers of exposure such as polycyclic aromatic hydrocarbons
biliary metabolites. Globally, current data permit to highlight dispersed crude oil potential to induce
oxidative stress and, consequently, to evaluate the well-being of fish following this oil spill response
technique.
WILD ECOLOGICAL GENOMICS STUDIES OF MIGRATING SALMON: IDENTIFYING
CONDITIONAL STATES IMPACTING PERFORMANCE
Miller, K.M., Kaukinen, K., Schulze, A., Li, S., Scierocinski, T., Ginther, N., Farrell, A.P., Hinch, S.G.,
Patterson, D.A., Trudel, M., Beamish, R.J., and Pavlidis, P.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Kristi Miller, Pacific Biological Station, 3190 Hammond Bay Rd., Nanaimo, BC V9T 6N7
Canada
E-Mail: kristi.miller@dfo-mpo.gc.ca
Abstract: High variability in the survival of migrating Pacific salmonids is likely mediated by the
interaction between environmental conditions, the physiological state of the salmon and their
phenotypic response to change. Through large-scale wild ecological genomics research, we have been
elucidating intra-specific variation in conditional states of migrating salmon and how these change over
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time and space during their first 6 months in the ocean as smolts and during their return migration as
adults. Genomic profiling of multiple tissues (liver, whole brain, white muscle and gill) has enabled the
assessment of 100’s of physiological processes affecting individuals. We present data on intra-specific
variation in osmoregulatory preparedness, stress, disease, growth, feeding, and hormonal control of
physiological processes and assess the relative impact of the environment on these processes. The
ultimate goal of the program is to identify conditional states that may exacerbate performance during
migration.
PERIPHERAL CARDIO-RESPIRATORY CHEMORECEPTORS IN NEOTROPICAL FISH:
LOCATIONS, ORIENTATION AND RELATIVE ROLES
Milsom, W.K.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Bill Milsom, Department of Zoology, University of BC, 6270 University Blvd., Vancouver, BC
V6T 1Z4 Canada
E-Mail: milsom@zoology.ubc.ca
Abstract: The primary sites of peripheral chemo-sensing in fish appear to be the gills (including the
pseudobranch) and oro-branchial cavity innervated by branches of the fifth (trigeminal), seventh (facial),
ninth (glossopharyngeal) and/or tenth (vagus) cranial nerves. Some of these chemoreceptors respond
only, or preferentially, to changes in external (water) O2/CO2 others respond only, or preferentially, to
changes in internal (blood) O2/CO2 and some respond to both. The location (gills or oro-branchial
cavity), distribution (which gill arches), and stimulus modality (external or internal sensing) of the
receptors involved in reflex changes in each of the different components of the cardiorespiratory response
(heart rate, systemic vascular resistance; gill breathing frequency and amplitude; and air breathing
frequency and amplitude in facultative and obligate air breathers) is highly variable between species.
Here we review the extent to which this variability can be attributed to differences in lifestyle and habitat
in neotropical fish.
THE STUDY OF SOME BIOLOGICAL INDICES OF MIGRATORY CASPIAN LAMPREY,
CASPIOMYZON WAGNERI, SPAWNERS IN SHIROOD RIVER IN FALL AND SPRING
Mohammad Ahmady, Mojazi Amiri, B., Abdoli, A., Fakharzadeh, S.M.E., Hosseinifar, S.H
Symposium: Contributed Papers Presentation:oral
Contact: Mohammad Ahmady, Faculty of Natural Resources, University of Tehran, Karadj, Tehran
31585-4314 Iran
E-Mail: mahmady.shilat@gmail.com
Abstract: This study investigates some biological indices of Caspian lamprey, Caspiomyzon wagneri,
migrated to Shirood River in fall and spring. Migratory spawners were sampled in autumn (n=15) and
spring (n=89). Generally, autumn migratory fishes had significantly lower CF compare to spring
migratory fishes (p 0.01). There was significant relationship between fecundity-length and fecundityweight in both seasons (p 0.01). Comparison of fecundity between autumn and spring seasons showed
no significant difference (p 0.05). There was no significant difference between Oocyte diameter as well as
hepatosoatic index (p; 0.05) of autumn and spring migratory males. However, Autumn migratory female
had significantly higher HIS compare to spring migratory female (p 0.01). Also GSI did not differ
between autumn and spring migratory males ( 0.05), autumn migratory female had significantly higher
HIS (p 0.01). There was not significant difference between number of males and females in both
seasons ( 0.05).
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CLONING OF NA+,K+-ATPASE AND V-TYPE H+-ATPASE SUBUNITS FROM GILLS OF THE
SENEGALESE SOLE (SOLEA SENEGALENSIS, KAUP 1858)
Mohammad-Geba, K., Mancera, J.M., Martínez-Rodrígue, G.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Khaled Mohammad Geba, Instituto de Ciencias Marinas de Andalucía, Consejo Superior de
Investigaciones Científicas, Dept. Biología Marina y Acuicultura, Avda. Republica Saharaui 2, Puerto
Real, Cádiz, Andalucía 11510 Spain
E-Mail: Khaled.mohammed@icman.csic.es
Abstract: Na+,K+-ATPase subunits Alpha and Beta and V-type H+-ATPase subunit A were cloned from
gills of Senegalese sole Solea senegalensis. Putative gene fragments coding for gilthead sea bream targeted
genes were radioactively labeled and used as probes for screening of S.senegalensis gill cDNA library.
Cloned Alpha-subunit presented an open reading frame (ORF) of 3069 bp, encoding a protein of 1022
amino acid with 82-93% similarity to Alpha-subunit protein isoforms in GenBank, especially Alpha1.
Cloned Beta subunit showed an ORF of 906 bp encoding 301 amino acids. It presented 64-80%
similarity to teleost Na+,K+-ATPase Beta-subunit proteins, especially Beta-233 isoform, a duplicate copy
of the NKA Beta1-isoform. The H+-ATPase A subunit clone had an ORF of 1851 bp encoding 617
amino acids, with 86-97% similarity to other vertebrate H+-ATPase A subunit proteins. These
methodological tools will be useful for better understanding the regulation of the osmoregulatory system
in S. senegalensis.
GILL NA+,K+-ATPASE AND V-TYPE H+-ATPASE EXPRESSION PATTERNS IN SENEGALESE
SOLE (SOLEA SENEGALENSIS, KAUP 1858) SUBMITTED TO DIFFERENT
ENVIRONMENTAL SALINITIES
Mohammad-Geba, K., Vargas-Chacoff, L., Martínez-Rodrígue, G., Mancera, J.M.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Khaled Mohammad Geba, Instituto de Ciencias Marinas de Andalucía, Consejo Superior de
Investigaciones Científicas, Dept. Biología Marina y Acuicultura, Avda. Republica Saharaui 2, Puerto
Real, Cádiz, Andalucía 11510 Spain
E-Mail: Khaled.mohammed@icman.csic.es
Abstract: Gill osmoregulatory changes have been investigated at 0, 1, 3, and 10 days in juvenile Solea
senegalensis submitted to low (LSW: 5‰ salinity) and high (HSW: 55‰ salinity) acute salinity
transfers from normal sea water (SW: 38‰ salinity). Na+,K+-ATPase activity increased significantly at
days 3 and 10 in HSW group. Expression of Na+,K+-ATPase Alpha- and Beta- subunits increased
significantly by day 1 after HSW transfer, then declined to basal levels until day 10; however the
expression decreased significantly in LSW group at day 10 only. H+-ATPase subunit A expression
declined in both LSW and SW groups by day 10 only, but no significant changes in HSW were
observed. Results indicated possible trafficking for Na+,K+-ATPase subunits in branchial cells directly
related to HSW challenge, while response of H+-ATPase subunit A to LSW was not clear.
STUDY OF EMBRYONIC DEVELOPMENT AND EVOULUTION STAGES OF YELLOW FINA
SEA BREAM (ACANTHOPAGRUS LATUS) .
Mohammadi Gh.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
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Contact: Mohammadi Gh., Pasdaran Bvld. Ghadir Post office, Ahvaz, Khozestan 61645/866 Iran
E-Mail: gmohammady@gmail.com
Abstract: In present survey development and evolution stages of Yellow fin sea bream (Acanthopagrus
latus) fetus in two averages temperature 21 and 24 centigrade degree were studied. The brooders were
collected from fishery grounds of south of Persian Gulf. Average diameter of lipid globule was 185+-.05
micron and eggs diameter after fertilization were 740.33 micron and before hatch were 789.33. In
during present research eggs average diameter was 763 microns. Length of newly birth larvae was
1679.34 microns. Incubation period in 21 &#9702;C was 31 hours and 15 minutes and in 24
&#9702;C was 26 hours and 15 minutes. Embryonic evolution stages were distinguished in these study
as follows: 1:Two-Cells Blastomere, 2 four -Cells Blastomere , 3: eight -Cells Blastomere, 4: sixteen Cells Blastomere, 5: Thirty two -Cells Blastomer, 6: Morula, 7: High Blastula Stage 8: Flat Blastula
Stage, 9: Starting of Gastrulation, 10: Gastrulation, 11: Neurula, 12: Observation Embryo Profile , 13:
Closing of blastopore, 14: The Formation of Somite , 15: The Appearance of Heart , 16: The Formation
of Optic Cup, 17: Increasing of Pigmentation, 18: Hatching (10%) , 19: Hatching (100%)
SEX DIFFERENCES IN CARDIAC AND HEPATIC GENE EXPRESSION OF IMMATURE
RAINBOW TROUT EXPOSED TO ENVIRONMENTAL STRESSORS
Momoda, T.S., Rodnick, K.J., Schreck, C.B.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Tracey S. Momoda, 104 Nash Hall, Department of Fisheries & Wildlife, Oregon State
University, Corvallis, OR 97331 USA
E-Mail: tracey.momoda@oregonstate.edu
Abstract: Physiological sex differences in juveniles are often assumed to be non-existent, causing sex to
not be included as a variable during the design and analysis of experiments. We have found sex
differences in sexually immature rainbow trout in the hepatic gene expression during the stress response.
Resting levels of glucose-6-phosphatase (G6Pase) mRNA are higher in females. Following a three-hour
confinement stressor, G6Pase increases more so in males than in females. We have also found sex
differences in cardiac gene expression in response to the endocrine disruptor ethinyl estradiol (EE).
Resting levels of cardiac estrogen receptor and androgen receptor mRNA seem to be higher in males.
Interestingly, exposure to EE for seven days eliminates this pattern. Expression of other estrogen-related
genes and possible strain effects will also be discussed. Overall, this research highlights the importance
of considering sex in gene expression studies, regardless of life stage.
THE ROLE OF DIETARY FATTY ACIDS AS MODULATORS OF FISH STRESS RESPONSE
AND WELFARE
Montero, D., Ganga, R., Caballero, M.J., Negrín, D., Benítez-Santana, T., Tort, L., Afonso, J.M.,
Izquierdo, M.S.
Symposium: Stress axis regulation Presentation:oral
Contact: Daniel Montero, Grupo de Investigación en Acuicultura. Universidad de Las Palmas de Gran
Canaria & Instituto Canario de Ciencias Marinas. P.O. Box 56., Telde, Las Palmas-Canary Islands
35200 Spain
E-Mail: dmontero@iccm.rcanaria.es
Abstract: In the last years, traditional diet formulae used for aquacultured fish are suffering fast
transformations and changes due to the pressure imposed to reduce production costs and the necessity to
include alternative ingredients to fish meal and oils. A nutritionally well balanced diet in adequate
2010 Fish Biology Congress Abstracts

feeding conditions is required to maintain a good welfare status. Dietary fatty acids, as one of the major
nutrients involved in fish health, have been shown to play a modulatory role in stress response and
welfare indicators, for instance, modifying endocrine stress response in terms of changes in cortisol
release by interrenal cells, expression of stress-related genes, eicosanoid unbalance or even evidences of
the action of essential fatty acids on neuronal activity with implications on fish welfare. A review of the
recent studies conducted on the role of fatty acids in several processes related with fish welfare and stress
response is presented
REGULATION OF LIPID METABOLISM IN SALMONID MIGRATION: THE EFFECTS OF
FASTING AND ENDURANCE EXERCISE
Morash, A.J., Yu, W., Le Moine, C.M.R., Patterson, D.A., Farrell, A.P. McClelland, G.B.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Andrea J. Morash, McMaster University, Department of Biology, Hamilton, ON L8S 4K1
Canada
E-Mail: ajmrsh@mta.ca
Abstract: During a spawning migration lasting hundreds to thousands of kilometers, Pacific salmon
experience a range of metabolic challenges, including but not limited to, prolonged endurance exercise
and fasting. Both conditions have a stimulatory effect on lipid oxidation, particularly in the heavily
recruited muscle tissues. We sought to investigate the regulatory mechanisms that initiate and maintain
this increase in lipid oxidation with either chronic exercise or fasting using rainbow trout (Oncorhynchus
mykiss) as a closely related salmonid model. In addition, we compared these regulatory patterns to
changes in natural migrating populations of Pacific salmon (Oncorhynchus nerka). In particular, we
examined the regulation of carnitine palmitoyltransferase (CPT) I, central to the control of lipid
oxidation, and of its transcriptional regulator, peroxisome proliferator-activated receptor (PPAR) alpha
which we found to be elevated during the initial stages of migration, as well as the activity of several
important mitochondrial enzymes involved in lipid oxidation in both species.
FISH ASSEMBLAGE IN THE DOÑANA MARSHLAND: AN EXAMPLE OF DEGRADATION
RELATED TO LOST IN CONNECTIVITY.
Moreno-Valcárcel, R., Oliva-Paterna, F. and Fernández-Delgado, C.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Raquel Moreno Valcárcel, Grupo Aphanius, Departamento de Zoología. Universidad de
Córdoba, Córdoba, Córdoba 14071 Spain
E-Mail: raquel.moreno@uco.es
Abstract: Guadalquivir estuary is one of the largest estuarine areas in the Iberian Peninsula, and a critical
point for biodiversity in Europe. Its marshland area has been highly modified during the last century and
the remaining marsh is actually within Doñana National Park. However, this marshland presents several
hydraulic structures that have transformed the fish habitat suitability and connectivity to the
Guadalquivir main channel. Composition, biomass and abundance of fish assemblage were analyzed
attending to spatial and temporal variation. Freshwater invasive species showed the most proportion of
biomass and abundance (i.e. Exotic invasive species showed a 97% of abundance in the spatial groups
and more than 68% in all temporal periods).
The high contribution of invasive species probably indicates a fish assemblage degradation into the
marshland that could be related to the features of fluvial dominance and tidal restriction related to the
dyke which encloses the connectivity to the Guadalquivir river.
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THE FISH ERYTHROSOME PROVIDES KEY INSIGHTS INTO THE EVOLUTION OF THE
IMMUNE RESPONSE IN VERTEBRATES
Morera, D., Roher, N., Ribas, L., Balasch, J.C., Doñate, C., Callol, A., Boltaña, S., Roberts, S., Goetz,
G., Goetz, F.W. and MacKenzie, S.
Symposium: Fish immunological responses Presentation:Poster
Contact: Davínia Morera Capdevila, Dept. Biologia Cel.lular, Fisiologia i Immunologia, Edifici de
Biociències, Universitat Autònoma de Barcelona, Barcelona, Catalunya 8193 Spain
E-Mail: davinia.morera@uab.cat
Abstract: The indisputable function of the erythrocyte is agreed to be oxygen-transport by the respiratory
globin pigments. Across the vertebrates with the solitary exception of mammals, nucleated erythrocytes
are present in circulation throughout the entire life cycle of the organism. In this study we hypothesized
that erythrocytes of the Rainbow trout (Onchorhynchus mykiss) can participate in the immune response.
Our results show that erythrocytes express receptors related to PAMP detection including TLR3, TLR9
and PGNR. Both RNA-Seq and microarray studies indicate that erythrocytes express a considerable
diversity of mRNAs and that transcriptomic remodeling is activated by PAMP. Polysome gradient
analysis indicates localization of immune-related mRNA transcripts to polysomal fractions indicating
active translation. Furthermore, incubation of macrophages with erythrocyte conditioned medium
modulates the anti-viral response. We suggest that erythrocytes likely play an important and poorly
understood role in the immune response.
THE ECOLOGICAL IMPACT ON MASU SALMON CAUSED BY FALLING FROM THE SABO
DAM
Morita, S., and Kuwahara, M
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Shigeo Morita, Watershed Environmental Engineering Research Team, Civil Engineering
Reseach Institute for Cold Region/ Hiragishi, 1-3-1-34, Toyohira-Ku, Sapporo, Hokkaido 062-8602
Japan
E-Mail: 88260@ceri.go.jp
Abstract: The masu salmon, a rare fish species found in Japan’s cold region, migrates to mountain rivers
to spawn, and migrate downstream to the sea in early spring. The most masu salmon were falling from
the overflow section of the Sabo dam in early spring, and the influence of falling from the overflow
section have not been considered in the design of fishway installed along with the Sabo dam. This study
aimed to ascertain the nature of ideal falling environments around the Sabo dam, and the falling
experiments of masu salmon were conducted focusing on water depth and the speed of collision with the
water surface. The findings of the study were as follows: The ecological impact on masu salmon related
to the speed of collision with the water surface was not great. In shallow water, the ecological impact on
masu salmon caused by collision with the riverbed was very significant.
GILL ULTRASTRUCTURAL ADAPTATIONS IN RESPONSE TO VARIOUS ENVIRONMENTAL
SALINITIES
Movahedinia, Abdolali
Symposium: Keeping pace in a changing environment Presentation:Poster
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Contact: Abdolali Movahedinia, Department of Marine Biology, School of Marine Sciences,
Khorramshahr University of Marine Science and Technology, Khorramshahr, Khoozestan 6419943175
Iran
E-Mail: amovahedinia@yahoo.com
Abstract: To determine the variation pattern of apical openings in mitochondrial-rich cells, short term
and long term exposure to different salinities was studied. In the Yellowfin seabream, Acanthopagrus
latus, three subtypes of branchial MRCs were detected in photomicrographs created from scanning
electron microscope; shallow basin, deep hole and wavy convex MRCs. After decrease in salinity to 20‰
the apical membrane of MRCs showed changes in morphology and on day 7 most of the MRCs were of
the wavy convex or shallow basin subtypes. However on day 21 they returned to their original state prior
to changes in salinity. When transferred to hypoosmotic medium (5‰ and FW), rapid responses were
exhibited in the apical membrane of MRC which stabilized after 21 days and all subtypes of MRCs were
observed in photomicrographs of gill filaments.
CARDIAC TROPONIN C: STRUCTURE AND FUNCTION IN TELEOSTS
Mudalige, W., Liang, B., and Tibbits, G.F.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Glen Tibbits, Simon Fraser University, 8888 University Drive, Burnaby, BC V5A 1S6 Canada
E-Mail: tibbits@sfu.ca
Abstract: Cardiac troponin C (cTnC) is an essential contractile protein expressed in the hearts of
vertebrates. As a Ca2+ binding protein, cTnC plays a critical role in linking cardiac excitation with
contraction through changes in cytosolic Ca2+ levels. Thus contractile Ca2+ sensitivity is a key
determinant in the regulation of cardiac contractility, required for maintaining adequate cardiac output
in a variety of species including teleosts. In all species studied to date including several teleosts, reducing
the ambient temperature significantly attenuates myocardial Ca2+ sensitivity. We have demonstrated
that to offset this response, the structure and function of rainbow trout cTnC have specific amino acid
substitutions in the N-terminus of the molecule. These substitutions increase the affinity of the
regulatory binding for Ca2+ thereby increasing the intrinsic sensitivity of the contractile element for
Ca2+. Much less is known about these adaptations in teleosts such as zebrafish which function in
warmer waters. In this study we compare the structure and function of cTnC from several teleost species
that span a range of ambient temperatures.
IMPROVING CONECTIVTY FOR SNAKE RIVER STREAM-TYPE CHINOOK SALMON
MIGRATING FROM REARING HABITATS, THROUGH THE HIGHLY ALTERED SNAKE
AND COLUMBIA RIVER MAINSTEM, TO THE PACIFIC OCEAN, AND RETURN
Muir, W.D., and Williams, J. G.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: William D. Muir, NOAA Fisheries, 5501A Cook Underwood Rd., Cool, WA 98605 USA
E-Mail: bill.muir@noaa.gov
Abstract: Construction of 8 mainstem Snake/Columbia River dams has greatly altered the connectivity
between stream-type Chinook salmon’s freshwater spawning and rearing habitats and the ocean > 1,000
km downstream. In addition to direct mortality, these dams along with over 200 additional dams and
storage reservoirs above them affect the volume, timing and turbidity of river flows and the size of the
plume entering the ocean, which may increase the vulnerability of smolts to marine predators and reduce
early marine survival. Little further improvement in direct survival of smolts through the hydropower
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system appears achievable, short of removing dams. However, recent additions of surface passage
structures have reduced travel time through the system so that it has moved closer to that prior to dam
construction. Improving conditions in the plume to speed smolts away from the coastline where
predation is high will require increased flow volume.
MELATONIN LEVELS AND MELATONIN-SYNTHESIZING ENZYMES EXPRESSION IN
RAINBOW TROUT GASTROINTESTINAL TRACT. DAILY RHYTHMS AND FEEDING
INFLUENCE
Muñoz, J.L.P., López-Patiño, M.A., Alvarez-Otero, R., Rodríguez-Illamola, A., Soengas, J.L., Míguez,
J.M.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Jesús M. Míguez, Universidad de Vigo, Facultad de Biología., Depto. Biología Funcional y CC
Salud., Campus Universitario Lagoas-Marcosende, Vigo, Pontevedra 36310 Spain
E-Mail: jmmiguez@uvigo.es
Abstract: The pineal organ is the main source of blood melatonin in vertebrates. However, the
gastrointestinal tract (GIT) is also able to synthesize melatonin. The present study evaluates the
rhythmic production of melatonin in trout GIT and the influence of photoperiod and feeding. The levels
of melatonin were assesed by HPLC, whereas the rtaanat1, rtaanat2 and rthiomt gene expression were
measured by qRT-PCR in medial and distal intestine. Higher enzymatic gene expression and melatonin
levels were noted in medial and distal intestine in the late night, while melatonin content also increased
in the afternoon without changes in the enzymes expression. Increased melatonin GIT levels were found
several hours after feeding time. The results support the existence of an endogenous rhythmic melatonin
production in trout GIT that is related to photoperiod but also affected by feeding time, which would
provide a melatonin surplus from bile to the intestine.
EFFECT OF L-TRYPTOPHAN ON MELATONIN SYNTHESIS IN TROUT
GASTROINTESTINAL TRACT
Muñoz, José L.P., M. Conde-Sieira, A. Aguilar , J.L. Soengas, J.M. Míguez.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Jose Luis Muñoz Perez, Dept. Biología Funcional y Ciencias de la Salud, Facultad de Biología,
Universidad de Vigo. Spain., Vigo, Pontevedra 36310 Spain
E-Mail: jmunoz@uvigo.es
Abstract: Melatonin mediates in the interaction between the environment and a variety of rhythmic
physiological processes in the body. Melatonin synthesis takes place in the pineal organ and retina, and
also in peripheral tissues like the gastrointestinal tract (GIT). The synthesis of melatonin takes place
from its precursor serotonin, which is formed from the essential amino acid L-tryptophan (L-trp). In this
study the effects of L-trp on melatonin and serotonin levels in trout GIT were investigated following the
administration of diets supplemented with L-trp and i.p. injections with this aminoacid and its derivative
5-hydroxytryptophan (5-HTP). Trout fed with tryptophan-supplemented diets for six days increased
GIT melatonin and serotonin content, similarly to that found after 5-HTP injections. These data
support that diet composition (L-trp content) directy affect GIT melatonin production, and also a
support a role of tryptophan hydroxylase in the regulation of melatonin synthesis in trout GIT.
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ENSURING EFFECTIVE REHABILITATION AND MIGRATION&#65306;THE GENETIC
DIVERSITY OF FRESHWATER SCULPINS
Muraoka, K., Yamashita, S., Nakayama, M., Miyajima, Y., and Miwa, J.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Muraoka Keiko, Public Works Research Institute, 1-6, Minamihara, Tsukuba, Ibaraki 3058516 Japan
E-Mail: muraoka@pwri.go.jp
Abstract: In this study, we investigated the habitat and genetic structure of a freshwater sculpin
population in a rehabilitation site to conserve the population. The freshwater sculpins are a group of
bottom-dwelling fishes that are sensitive to environmental impacts. The H River, which locates in the
Kyushu area of Japan, has been improved along its entire section for flood countrol. The population of
sculpins fragmented into isolated groups between Sabo dams, and only 1 km of river length remains as
suitable habitat for them. To conserve this population, 21 individuals were moved to upper reach of
dams in 2001, and 20 individuals were moved to more upper area in the river in 2002. Additionally 40
individuals were moved to a branch stream in 2004. Amplified fragment length polymorphism markers
were used to identify the spatial genetic structure of one natural population and three relocated groups.
We found that each suitable area for reproduction has five generations of sculpins, and we assumed that
very few individuals of the oldest generation successfully reproduce. In the natural population, we found
the inbreeding coefficient, as estimated from the genetic markers, indicates the population is stable. The
genetic diversity from the DNA analyses indicates that reproduction in the upper reaches is important to
sustain the natural population in these interconnecting habitats, because some individuals drift to lower
area.&#12288;Furthermore young generation individuals of matured sculpins had small B.L. It was
assumed that there are any problems in the early stage of reproduction. Our results show that it is
valuable for the native population to rehabilitate the spawning beds and juvenile habitat in the upper
reaches of the river. Also we conclude that the migration of multi-generations of individuals is important
for the stability of migrating populations.
DIFFERENTIAL SOCIAL STATUS AND BRAIN SEROTONERGIC ACTIVITY IN JUVENILE
ATLANTIC SALMON WITH ALTERNATIVE LIFE HISTORIES
Murua, J.M., Winberg, S. and Wilson, R.W.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Jefferson Murua, School of Biosciences, University of Exeter, Hatherly Laboratories, Exeter,
Devon EX44PS UK
E-Mail: jeffersonmurua@hotmail.com
Abstract: The relationship between social rank and brain monoamine neurotransmitters was examined in
two of the freshwater life strategies, immature and precocious parr, of juvenile Atlantic salmon. Their
behaviour was investigated in stream tanks using groups of mixed phenotypes. Dominants within groups
were consistently precocious, showing more aggressive behaviours compared to immature parr. Brain
monoamine activity measured as the ratio of 5-hydroxyindoleacetic acid (5-HIAA) to serotonin (5-HT)
correlated with social rank and was lower, typical of dominant individuals, in the brain stem and
telencephalon of precocious parr compared to immature parr. In addition, a subsample of precocious and
immature parr grown in aquaculture conditions was examined for serotonin. The 5-HIAA/5-HT ratios
were again lower in the telencephalon of precocious fish. This work highlights the importance of
understanding the nature of social interactions and its neuro-physiological effects on alternative
phenotypes which commonly compete for resources in the wild and aquaculture.
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THE MLL GENES IN ATLANTIC COD (GADUS MORHUA) AND THEIR EXPRESSION
DURING PHOTOPERIOD MANIPULATION
Nagasawa, K., Gianetto, A., Kirtiklis, L., and Fernandes, J.M.O.
Symposium: Muscle development and growth Presentation:Poster
Contact: Kazue Nagasawa, Faculty of Biosciences and Aquaculture, Bodø University College, Bodø,
Nordland 8049 Norway
E-Mail: Kazue.Nagasawa@hibo.no
Abstract: Photoperiod manipulations during the early juvenile stages has already been shown to control
growth in Atlantic cod. To reveal the molecular mechanism underlying this phenomenon, we focused on
the epigenetic regulation controlled by methyltransferases. MLL (myeloid/lymphoid leukaemia) is one of
the major histone methyltransferases, which plays a critical role in gene expression and epigenetic
regulation during the early development in mammals. MLL genes have not been previously identified in
any teleost species. In this study, we cloned all orthologues of human MLLs in Atlantic cod, including
mll, mll2, mll3, mll4, mll5, setd1a and setd1b by an in silico approach. In addition, these genes were
differentially expressed between tissues including muscle. Moreover, individual expression of MLL
paralogues is being examined by qPCR in order to analyze the influence of photoperiod treatment.
Therefore, we expect to reveal the relationship between photoperiod manipulation and body growth in
relation to histone methyltransferases.
RECLAIMING LOST HABITAT: USING NATURAL STREAM CHANNEL DESIGN PRINCIPLES
TO OPEN FISH MIGRATION BARRIERS AND IMPROVE HABITAT
Nagoda, C.M., and Soleimani, B.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Carey Nagoda, 10 South Howard Street, Room 10700-HH, Baltimore, MD 21201 USA
E-Mail: Carey.M.Nagoda@usace.army.mil
Abstract: The USACE, Baltimore District uses a watershed approach to evaluate aquatic ecosystems and
develops restoration plans using fluvial geomorphic principles. Found in many of the urban and
suburban streams the Baltimore District has been working to restore are fish migration blockages such as
infrastructure, grade controls, small dams, etc. An alternative to the more traditional, structural and
invasive fish passage techniques (e.g., fish ladders) that do not always produce the low velocities and
resting areas necessary for juvenile fish, the District has employed natural stream channel design
techniques to not only remove fish blockages but also improve habitat. Some natural options include
nested cross-vanes, partial weir removal, step-pools, riffle grade controls and combinations thereof.
These more natural options utilize techniques and structures that blend into the natural surroundings
and when properly designed, are self-sustaining and maintenance-free. Two case studies will be
presented to highlight the benefits of using natural channel design measures to open miles of stream for
fish migration while improving habitat.
FUNCTIONAL DIVERSITY OF THE COMPLEMENT COMPONENT ISOTYPES IN BONY
FISH INNATE IMMUNITY: A MODEL STUDY USING THE COMMON CARP
Nakao, M., Ichiki, S., Mutsuro, J., Tsujikura, M., and Somamoto, T.
Symposium: Fish immunological responses Presentation:oral
Contact: Miki Nakao, Kyushu University, Department of Bioscience and Biotechnology, Fukuoka,
Fukuoka 812-8581 Japan
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E-Mail: mikimnakao@kyudai.jp
Abstract: Isotypic diversity of the complement components is one of the striking features of innate
immunity in bony fish. Multiple isotopes of several key components such as C3, C4, and factor B have
been identified not only at the mRNA level but also at the protein level. The functional diversity and its
biological significance in the bony fish immunity, however, are yet to be understood. We will present
several lines of functional evidence to examine a hypothesis that the complement diversity may enhance
the pathogen recognition and effecter function crucial for innate immune defense, using carp, a
pseudotetraploid model species. Especially, diversity in the binding specificity of C3 isotypes and
mannose-binding lectin homologs, different mode of the complement activation involving factor B/C2
isotypes, and different affinity for C5 between two C7 isotypes will be discussed.
EVALUATION OF SUBCHRONIC EXPOSURE TO ALUMINUM IN THE REPRODUCTIVE
PHYSIOLOGY PARAMETERS IN ASTYANAX FASCIATUS (TELEOSTEI: CHARACIDAE)
Narcizo, A.M., Correia, T.G., Moreira, R.G.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Amanda De Moraes Narcizo, Departamento de Fisiologia - Instituto de Biociências Universidade de São Paulo (US, P), Rua do Matão - Travessa 14 - N. 321, Cidade Universitária - CEP
05508-900, São Paulo, São Paulo Brazil
E-Mail: amnarcizo@yahoo.com.br
Abstract: Aluminum is known to be toxic to the ichthyofauna. The goal of the present study was to
evaluate the effects of aluminum in the reproductive physiology of the freshwater females teleost
Astyanax fasciatus during the reproductive period of this total spawner species, in a subchronic
experiment. The plasma profile of the steroids hormones, cortisol, estradiol and 17 hidroxy progesterone
(17OHP) were analyzed using EIA (Enzyme Linked Immuno Sorbent Assay) commercial kits. Metabolic
substrates as protein and lipids were analyzed in liver, gonads and plasma. The results showed that
aluminum affects the reproductive physiology of Astyanax fasciatus acting as an estrogenic compound
and increasing plasma cortisol. Additionally, aluminum also disturbs the female metabolism, increasing
hepatic lipid and decreasing plasma protein. These data suggest that aluminum can be considered an
endocrine disruptor affecting the physiological events in A. fasciatus females in the period prior to final
maturation.
MORPHOLOGICAL VARIATION BETWEEN LAKE- AND STREAM-DWELLING IBERIAN
PUMPKINSEED POPULATIONS
Naspleda, J., Vila-Gispert, A., Fox, M.G, Ruiz, A. & Zamora, L.
Symposium: Swimming physiology of fish Presentation:Poster
Contact: Joan Naspleda Feixas, Institut of Aquatic Ecology (IEA), University of Girona, Campus
Montilivi s/n, Girona, Girona 17071 Spain
E-Mail: naspleda@gmail.com
Abstract: Pumpkinseed Lepomis gibbosus show morphological differences in their native range
distribution that are linked to environmental and ecological factors. Our objective was to test if these
differences were also found on pumpkinseeds living in lotic and lentic Iberian systems, respectively. We
hypothesized that stream pumpkinseeds would show slender body, more robust caudal peduncle, and
longer and more anterior positioned lateral and dorsal fins than their lentic counterparts. We also
predicted differences in internal morphology linked to prey consumption of Iberian pumpkinseeds:
based mainly on soft-bodied or mainly on hard-bodied prey, respectively. Our results showed a
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consistent pattern for lateral fin size. However, external and internal morphology differences between
lotic and lentic pumpkinseeds were not always consistent with our hypotheses. The results point out that
factors other than hydrodynamic forces could explain such differences in external and internal
morphology among Iberian pumpkinseed populations from lotic and lentic systems.
EFFECTS OF SECRETED PROTEASE AND HEMOLYSINS OF VIBRIO ANGUILLARUM UPON
INNATE AND ADAPTIVE IMMUNE SYSTEMS OF RAINBOW TROUT
Nelson, David R., Maureen Varina, Jun Li, J. Oriol Sunyer
Symposium: Fish immunological responses Presentation:oral
Contact: David R. Nelson, Cell and Molecular Biology, University of Rhode Island, , RI,, Kingston,
Rhode Island USA
E-Mail: dnelson@mail.uri.edu
Abstract: Vibrio anguillarum is the causative agent of warm-water vibriosis in fish. We examined the
effects of the secreted metalloprotease EmpA and the hemolytic cytotoxins RtxA and Vah1 upon the
innate and adaptive immune systems of rainbow trout (Oncorhynchus mykiss) using culture
supernatants from wild type, mutant, and complemented mutant strains of V. anguillarum.
Supernatants containing EmpA and pro-EmpA (secreted precursor of EmpA) inhibited complementinduced lysis of rabbit erythrocytes, while supernatants from an EmpA mutant did not inhibit lysis.
Degradation of specific complement components was tested by western blot analysis. EmpA and proEmpA degraded C3, C4, and C5, while EmpA and Epp (EmpA processing protease) degraded factor B.
EmpA degraded IgM and IgT. The effects of the cytotoxins upon phagocytic cells were investigated.
These toxins were extremely lethal to phagocytic cells. Our data show that V. anguillarum virulence
factors incapacitate both the innate and adaptive immune systems of fish.
INTRASPECIFIC VARIATION IN HYPOXIA TOLERANCE, AEROBIC AND ANAEROBIC
SWIMMING PERFORMANCE: CONTRIBUTIONS TO ECOLOGICAL PERFORMANCE AND
MORTALITY SELECTION IN CULTURED EUROPEAN SEA BASS (DICENTRARCHUS
LABRAX)
Nelson, J.A., Claireaux, G., Beuvard, C. and Mark, F.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Jay Nelson, Department of Biological Sciences, Towson University, Towson, MD 21252-0001
USA
E-Mail: jnelson@towson.edu
Abstract: Studies of hypoxia tolerance and swimming performance of fish may provide insight into
phenotypic traits that allow animals to respond to expanding ocean hypoxic/anoxic zones resulting from
anthropogenic eutrophication and climate change. We investigated individual variation and repeatability
of individual hypoxia tolerance and its relationship to performance in a constant acceleration test (CAT).
We measured maximum anaerobic speed (UCAT), gait transition speed (Ugt), routine metabolic rate
(RMR), post-CAT maximum metabolic rate (MMR) and aerobic scope. Fish were subsequently released
into estuaries for five months at densities that ensured competition for natural forage. Individual
variation in UCAT could be accounted for primarily by variation in anaerobic performance. The Ugt
varied substantially between individuals. Individual RMR and MMR varied considerably, but the rank
order of metabolic rates was repeatable and inversely related to hypoxia tolerance. Survival in the
estuaries was 40% and the relationship between mortality selection and other measurements will be
discussed.
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CLIMATE CHANGE AND FISHES: WHAT ARE THE ISSUES?
Nelson, Jay
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Jay Nelson, Department of Biological Sciences, Towson University, Towson, MD 21252-0001
USA
E-Mail: jnelson@towson.edu
Abstract:
INHERITANCE OF CONGENITAL INTERRENAL HYPERPLASIA (CIH) IN COMMON CARP
(CYPRINUS CARPIO L.)
Nematollahi, M., H. van Pelt-Heerschap, J. Komen
Symposium: Stress axis regulation Presentation:oral
Contact: Mohammad Ali Nematollahi, Fisheries and Environmental Science Group, Faculty of Natural
Resources, University of Tehran, , Karaj Iran
E-Mail: malahi@ut.ac.ir
Abstract: The aim of this study is derived from the conclusion that 17α- hydroxylase deficient common
carp and sex reversed to male showed a high value of head kidney somatic index (HKSI) compare to
normal male common carp (Ruane, Lambert et al. 2005). This research investigate the inheritance of
hyperplasia and low cortisol response to find a linkage between sex reversal and CAH disorder and if the
disorder is a true genetic disorder. The inbred strains used in this experiment were E4 (XX, normal), E5
(XX, patient) and E7 (XX, patient). Heterozygote carriers were produced by crossing E4 with E5 (E4E5:
XX, normal). BC5 and BC7 were produced by cross between E4E5 with E5 and E7. Double haploids
(DH) reproduced by gynogenesis. Progeny were raised and subjected to 1-hour net confinement at 6
months. Blood was collected to determine plasma cortisol and corticosterone. Fish were dissected and
after sex determination, gonad and head kidney were weighed to determine GSI and HKSI. Values for
corticosterone showed a very clear segregation pattern which were divided into two groups of High and
low corticosterone responders (HCR and LCR). There was a highly significant difference in mean
cortisol level between high and low corticosterone responders in back cross (BC) and double haploid
(DH) progeny groups. Mean values of corticosterone and cortisol for HCR were > 1300 ng/ml and <24
ng/ml and for LHR were <1.26 ng/ml and >61 ng/ml, respectively. There was no significant difference
between H and L responders in HKSI. HCR were predominantly male, while LCR were female or
intersex.
GLUCOCORTICOID RECEPTOR SIGNALING IS INVOLVED IN TAIL MESODERM
FORMATION IN DEVELOPING ZEBRAFISH (DANIO RERIO)
Nesan, D., Burrows, J.T., Marsden, M., and Vijayan, M.M.
Symposium: Stress axis regulation Presentation:oral
Contact: Dinu Nesan, Department of Biology, University of Waterloo - 200 University Ave W,
Waterloo, ON N2L 3G1 Canada
E-Mail: dnesan@gmail.com
Abstract: Glucocorticoid receptor (GR) mediated cortisol signaling in adult teleosts has been the subject
of several studies, but GR function during development is poorly understood. To investigate the
developmental role of GR, antisense morpholino oligonucleotides (GR-MO) were microinjected into
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one-cell zebrafish (Danio rerio) embryos to knockdown GR protein translation. Control embryos were
injected with non-binding mispair oligonucleotides. Morpholino efficacy was confirmed by
immunofluorescence and western blotting. Mortality was higher in GR-MO embryos compared to
controls and was >95% by 48 hours post fertilization. Within this period there were also developmental
abnormalities, including delayed somite formation and embryo growth. GR-MO embryos also displayed
morphogenic defects in tail formation, exhibiting hooked tail tips and disruption of tail mesoderm. This
corresponded with reduced expression of genes involved in mesoderm formation, including myoD and
tbx16. Together, these results, for the first time, underscore a critical role for GR signaling in regulating
tail myogenesis in zebrafish.
TRANSCRIPTIONAL REGULATION OF MONOCARBOXYLATE TRANSPORTERS (MCTS)
AND METABOLIC ENZYMES DURING ACUTE HYPOXIA IN TROPICAL ZEBRAFISH
(DANIO RERIO)
Ngan A. Wang Y.S.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Yuxiang Wang, Department of Biology, Queen's University, 116 Barrie Street, Kingston, ON
K7L 3N6 Canada
E-Mail: yuxiang.wang@queensu.ca
Abstract: We investigated the coordinated responses of MCTs along with other metabolic genes during
hypoxia. We subjected zebrafish to hypoxic condition (1.5 mg L-1 O2) over 48- and 96-hr and measured
tissue-specific transcriptional changes of MCTs (1, 2 and 4), lactate dehydrogenase A (LDHa), citrate
synthase (CS), and other metabolic genes using real-time RT-PCR. There were no changes in mRNA
detected in muscle at 48- and 96-hr, but a significant increase was found in MCT4 (+102%) and LDHa
(+28%) mRNA in brain suggesting a preference towards glycolysis. In gills, there were increases in
LDHa at 48-hr (+101%) and MCT1 (+24%) mRNA suggesting the involvement of both anaerobic and
aerobic metabolism. Heart showed the greatest changes in transcriptional regulation of MCT1
(+117%), MCT4 (+86%), LDHa (+197%) mRNA compared to other tissues. These results suggest that
the influx and efflux of lactate are both employed as strategies in cardiac tissue during hypoxia in
zebrafish.
GLOBAL CHARACTERIZATION OF INTERFERON REGULATORY FACTOR (IRF) GENES IN
VERTEBRATES: GLIMPSE OF THE DIVERSIFICATION IN EVOLUTION
Nie, P. and Huang, B.
Symposium: Fish immunological responses Presentation:oral
Contact: Pie Nie, State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of
Hydrobiology, Chinese Academy of Sciences, , , ., Wuhan,, Hubei Province 430072 China
E-Mail: pinnie@ihb.ac.cn
Abstract: Interferon regulatory factors are a large family of transcription factors. In vertebrates, ten IRF
family members, IRF-1 to IRF-10 were identified, with two genes of IRF-4 and IRF-6 identified in fish
and frog, respectively, except that in zebrafish exist three IRF-4 genes. An additional member in the IRF
family, IRF-11 was found in teleost fish. A range of two to ten IRF-like genes were detected in the nonvertebrate deuterostomes, and they had little similarity to those IRF family members in vertebrates. All
ten different members are clustered in respectively different clades; but the IRF-11 was clustered with
one in sea urchin. In vertebrates, the ten well-characterized IRF family members shared a relatively high
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degree of similarity in genomic structure and syntenic gene arrangement, implying that they might have
been evolved in a similar pattern and with similar selective pressure in different classes of vertebrates.
DISTURBANCE OF THE INTESTINAL MUCOSAL IMMUNE SYSTEM BY PROLONGED
STRESS IN FARMED ATLANTIC SALMON (SALMO SALAR)
Niklasson, L., Sundh, H., Fridell F., Taranger G.L. and Sundell K.
Symposium: Fish immunological responses Presentation:Poster
Contact: Lars Niklasson, Fish Endocrinology Laboratory, Department of Zoology/Zoophysiology,
Göteborg University, PO-Box 463, Göteborg, S - 405 30 Sweden
E-Mail: lars.niklasson@zool.gu.se
Abstract: The interplay between a pathogen and its host starts at the primary barriers such as the
intestinal epithelium. Therefore, it is of extreme importance to keep the barrier intact. However, our
studies on the physical barrier functions of the salmonid intestine have demonstrated that acute stress
adversely affects the barrier with increased paracellular permeability as a result. Moreover, certain
standard husbandry conditions resulting in bad water quality also act as chronic stressors and disturb the
barrier. The main aim of the present study was to investigate how this impairment in the physical barrier
affects the innate, mucosal immune system, i.e. the immune barrier. Expression patterns of several
cytokines as well as mucosal infiltration of immune cells have been investigated using qPCR and
immunohistochemistry. There is a disturbance if the innate immune system due to prolonged stress as
shown by changes in cytokine expression and increased neutrophil infiltration.
CORAL REEF FISH IN A WARMER ACIDIC FUTURE
Nilsson, G. E., Donelson, J. M., Gardiner, N. M. and Munday, P. L.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Göran E. Nilsson, Department of Molecular Biosciences, University of Oslo, POBox 1041,
Oslo, NO-0316 Norway
E-Mail: g.e.nilsson@imbv.uio.no
Abstract: Many coral reef fishes have long lived in a nearly stenothermal environment. For some of them,
particularly cardinalfishes, relatively moderate increases in temperature (2–4 C) lead to large increases in
their resting metabolic rate, resulting in drastic reductions in their aerobic scope that could threaten
population survival since less energy can be devoted to feeding and reproduction. In addition, their
hypoxia tolerance is reduced, probably making them less able to avoid predators. Bad news for climate
skeptics are that the predicted rise in the water CO2 level alone also have significant negative effects on
the aerobic scope of coral reef fish. Differences in the sensitivity of species and populations may lead to
both geographical shifts, changes in fish community structure, and loss of diversity.
COGNITIVE INTERPRETATION OF A STRESSOR
Nilsson, J., Stien, L. H., Fosseidengen, J. E., Olsen, R. E. and Kristiansen, T. S.
Symposium: Stress axis regulation Presentation:oral
Contact: Jonatan Nilsson, Institute of Marine Research, Bergen, 5817 Norway
E-Mail: jonatan@imr.no
Abstract: Eight groups of cod were exposed six times daily to a moving dip net over seven days. Four
groups were rewarded with food 10 s after dip net exposure, while the remaining groups were
unrewarded. Oxygen consumption and swimming speed increased after the first dip net exposure. The
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unrewarded groups became habituated to dip net exposure, with less increase in oxygen consumption
and swimming speed on day 4 and no increase on day 7. In the rewarded groups oxygen consumption
and swimming speed still increased after dip net exposure on days 4 and 7, with fish gathering below the
dip net when it stopped moving, and thereafter approaching the feeding area. This behaviour reflects
reward anticipation and explains the maintained increase in oxygen consumption and swimming speed.
The experiment demonstrates that a stimulus that initially releases a stress response can be turned to a
positive signal of a forthcoming reward.
EFFECTS OF DIFFERENT ARTIFICIAL PHOTOPERIODS ON SOMATIC GROWTH DURING
GONADAL DEVELOPMENT IN FEMALE RAINBOW TROUT (ONCORHYNCHUS MYKISS)
Noori, A., Mojazi Amiri, B., Mirvaghefi, A., Rafei, Gh., and Hedayati, M.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Ahmad Noori, 1Department of Fisheries Science, Faculty of Agriculture and Natural Resources,
University of Hormozgan, Bandar Abbas, Hormozgan Iran
E-Mail: Nooryahmad@gmail.com
Abstract: Effects of different photoperiods on somatic growth during gonadal development were
investigated in female rainbow trout (Oncorhynchus mykiss). Two years old females (279.94 ± 2.25 gr
BW) were subjected to 3 different artificial photoperiods: constant light photoperiod (LD 24:0), longday (LD 18:6) and short-day photoperiods (LD 6:18) were subjected for 5 months, starting from August
2008. The highest body weight (635.45 ± 16.19 g) and specific growth rate (1.03 ± 0.04) were obtained
in LD 24:0 group (p<0.05). In both LD 24:0 and LD 18:6 groups, highest condition factor was
measured as 1.44 ± 0.01 and 1.44 ± 0.02, respectively (p<0.05). In LD 6:18 as well as control group, the
highest plasma levels of calcium as well as Testosterone and 17&#946;-estradiol were recorded (p<0.05).
According to these results, long day photoperiods can affect endogenous process which is responsible to
control the reproduction and induce somatic growth in female rainbow trout.
HISTOLOGICAL AND OSTEOLOGICAL LARVAE DEVELOPMENT OF SHORT-SNOUTED
SEAHORSE (HIPPOCAMPUS HIPPOCAMPUS, L. 1758)
Novelli, B., Socorro, J., Otero-Ferrer, F. , Herrera, R., , and Molina, L.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Bruno Novelli, Grupo de Investigación en Acuicultura(Instituto Canario de Ciencias Marinas
& Universidad de las Palmas de Gran Canaria,GIA). P.O. Box 56., Telde, Las Palmas. Canary Islands,
35200 Spain
E-Mail: bruno_83@hotmail.it
Abstract: Seahorses are endangered species due to the progressive regression of wild populations, this
constitute a typical example of a natural species' mismanagement (Vincent, 1996). All seahorse species
have been included in Appendix II of the Convention on International Trade in Endangered Species of
Wild Fauna and Flora (CITES, 2002). In order to promote conservation, it is essential to increase
knowledge about this species: ecological, nutritional, genetics, but also osteological and histological
aspects. However references on seahorses are still scarce, especially on histological and osteological
studies, apart from observations of Villares et al. (2006). In this work, larvae of seahorses were obtained
in captivity and ossification process was observed on 90 individuals from day 0 until day 30 after
hatching. Co-ordinately, histological characterization of larval development was analyzed until day 16.
For the osteological study cartilages and bones were processed according to protocols established for
Taylor-Van Dyke (1985) and Digerkus-Uhler (1977) adapted to this specie by the authors. For
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histological study the seahorses were included in paraffin and dyed in hematoxylin-eosin (Harris) with
patterns’ section of 5 microns. The osteological observations were carried out on all over seahorses’
bodies as coronet, head, trunk, fins, and tail, starting from cartilage precursor until complete ossification.
According with Azzarello (1990) and Silveira (2000) the pterycoid series is present also in this specie.
The ossification development is very similar at the H. reidi with fundamental differences in the
neurocranial zone. Coronet differences between H. hippocampus of Mediterranean Sea and H.
hippocampus of West African sea (Lourie 2004) are confirmed. Histological observations showed
complete development structure of the eye and visual system at birth, a complete rectilinear system with
digestive capacity and highly developed structures differing from most teleost larvae. These studies
underline as the correct term for the newborn seahorses is “larvae”, due the different structures than the
adults. These animals at birth are excellent hunters and completely independents.
THE RELATIONSHIP BETWEEN LIFE-HISTORY AND THE ENDOCRINE STRESS RESPONSE
IN WILD TELEOST FISH
O’Connor, C.M., Barthel, B.L., Yick, C.Y., Gilmour, K.M., Philipp, D.P. Van Der Kraak, G., and
Cooke, S.J.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Connie O'Connor, Carleton University, 1125 Colonel By Drive, Ottawa, ON K1S 5B6 Canada
E-Mail: coconno4@connect.carleton.ca
Abstract: Using wild smallmouth bass (Micropterus dolomieu) as a model, we explored whether lifehistory trade-offs are mediated by endocrine mechanisms in fish. Specifically, we tested the hypothesis
that the cortisol stress response should be attenuated in individuals with particularly valuable current
offspring. We found that the cortisol response to a standardized stressor is attenuated during this species’
protracted sole-male care. However, we saw no further difference in cortisol response based on two
measures of offspring value (brood age and size). In a follow-up study, we discovered that multiple
stressors during parental care reverse attenuation. Finally, by exploring the stress responses of
individuals in a long-term study population, we demonstrated that older, more experienced parents have
a lower cortisol response and maintain higher reproductive hormone levels than younger parents. The
combination of results supports predictions, and we discuss the results in the context of life-history
theory.
EVALUATION OF FISH HABITAT FOR THE FISHWAY PASSAGE LOCATION IN THE
NAKDONG RIVER ESTUARY
Oh, K.R., Lee, J.H., Park, J.R., Lee, S.H., and Jeong, S.M.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Sangman Jeong, Department of Civil and Environmental Engineering, Kongju National
University, Room 105-1, Building 3, 275 Budae-dong, Cheonan, Chungnam 330-717 Korea
E-Mail: smjeong@kongju.ac.kr
Abstract: Installation of barrier in various water bodies greatly affects the ecological wildlife by hindering
its natural process. Due to this, there is an increase in social interest in ecosystem management. This
study aims to determine the position of the fishway passage that will result with the optimum weighted
usable area (WUA) applying a two-dimensional simulation model, River2D. The study area is Nakdong
River eastuary with a total reach length of 600m, within Nakdong River Basin in Korea. In order to
determine the best position for the fishway passage, three cases were considered. Case 1 considered a
single fishway passage on one side of the estuary barrage. While two fishway passages on each side of the
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estuary barrage were considered in Case 2. As for Case 3, the same condition with Case 2 was utilized,
only the estuary barrage was moved 350m upstream of its original position. As a result, although Case 2
has higher WUA than Case 1, it was Case 3, which considered moving the estuary barrage, with two
fishway passages on each side, 350m upstream of its original position, which attained the highest WUA.
THREE COPEPODS FROM MARINE FISHES OF AEGEAN SEA COASTS OF TURKEY
Öktener, A., Torcu Koç, H., Alas, A., and Erdoan, Z.
Symposium: Contributed Papers Presentation:oral
Contact: Ali Alas, University of Aksaray, Faculty of Education, Department of Biology, Aksaray, 68100
Turkey
E-Mail: alasali@hotmail.com
Abstract: In this study, three parasitic copepods were determined from Aegean Sea Coasts of Turkey.
Clavella alata Brian, 1906 from Phycis phycis (Linnaeus, 1766); Hatschekia pagellibogneravei Hesse,
1879 from Pagellus acarne (Risso, 1827); Caligus bonito Wilson, 1905 from Auxis thazard thazard
(Lacepède, 1800). Clavella alata Brian, 1906 and Caligus bonito are the first time for Turkish Seas. And
Pagellus acarne (Risso, 1827) is the new host record for Hatschekia pagellibogneravei Hesse, 1879 for
Tukish fauna. In this study, the characteristic features these copepods are given based on the drawings
made from collected specimens.
HORMONAL REGULATION OF AQUAPORIN ISOFORMS IN ATLANTIC SALMON (SALMO
SALAR) INTESTINE
Olesen, J.H., Tipsmark, C.K. and Madsen, S.S.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Jesper Houmann Olesen, Biologisk institut, Campusvej 55, Odense, DK-5230 Denmark
E-Mail: joles04@student.sdu.dk
Abstract: Fish living in seawater experience large osmotic challenges. They gain salts and lose water
passively from the environment. To compensate for the loss of body water, seawater fish swallow and
absorb seawater. In the intestine, water uptake is coupled to active salt uptake, and may occur
transcellularly via enterocytic aquaporins (AQP) and/or paracellularly through tight junctions. We
investigated mRNA expression levels of four aquaporin isoforms (AQP1, 3, 8b and 10) in pyloric caecae,
middle and posterior intestine in response to injection with osmoregulatory hormones. In freshwater,
growth hormone stimulated expression of AQP-8b in all three segments. The expression of AQP-8b was
on the other hand inhibited by prolactin and cortisol in the middle intestine in seawater. The results
suggest that AQP-8b may be important in hypoosmoregulation. We are currently investigating the
cellular and subcellular location of the different aquaporin isoforms by confocal and electron microscopy.
THE EGG AND FRY PROPERTIES OF NORTHERN PIKE IN RELATION TO MATERNAL
CHARACTERISTICS
Olin, M., Kotakorpi, M., Nyberg, K., Lehtonen, H., Ruuhijärvi, J. and Vinni, M.
Symposium: Fish living on the edge Presentation:oral
Contact: Mikko Olin, Department of Environmental Sciences, Biocenter 3, POB 65, University of
Helsinki, Helsinki, FI-00014 Finland
E-Mail: mikko.olin@helsinki.fi
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Abstract: Maternal effects on the eggs and fry of northern pike were studied in small, pristine forest lakes
in Southern Finland. The females (n=26, 23-95 cm, 3-19 yr.) were stripped and the average egg weight
was measured. Fertilized subsamples of eggs were hatched and the fry weight and survival time with yolk
sac reserves were studied. The dry weight of eggs and fry increased with female length and age but the
increment was leveled off in large / old individuals. The effects of female age and growth rate on egg dry
weight were interacted: egg weight was negatively dependent on growth rate in young females whereas
the relation was positive in old females. The survival time was longest in the fry of medium sized / aged
females. The results suggest that especially large and fast growing females are important for the
reproduction of pike populations.
PHYSIOLOGICAL RESPONSES OF TAMBAQUI (COLOSSOMA MACROPOMUM) FED WITH
FOREST PRODUCTS AS SUPPLEMENTARY DIET
Oliveira, A. M.; Fonseca, V. S.; Aride, P. H. R.; Val, A. L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Alzira Miranda De Oliveira, Laboratory of Ecophisiology Evolution Molecular, INPA, Brazil,
Manaus, Amazonas Brazil
E-Mail: alzira@inpa.gov.br
Abstract: The aim of his work was evaluate the performance of tambaqui (Colossoma macropomum)
using forest sub products as supplementary feeding. Juveniles of tambaqui were fed twice a day (during
30 days), with a manioc and wild rice in supplemented experimental ration, except for the control group
(commercial ration). The experimental ration was formulated with introduce of different percents of
manioc and wild rice in natura. After the experimental exposures, six fish were anesthetized to collect of
blood, while others six fish were placed swimming tunnel. The results showed that the hematological
profile were similar among the experimental treatments, except for swimming tunnel exposed group, and
corroborating the previous works which pointed the possibility to introduce the sub products for
tambaqui feeding.
GROWTH AND HAEMATOLOGICAL PROFILE OF COLOSSOMA MACROPOMUM AND
BRYCON AMAZONICUS EXPOSED TO DIFFERENT PHOTOPERIODS
Oliveira, A. M.; Fonseca, V. S.; Bastos, D. C.; Silva, M. N. P.; Val, A. L.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Alzira Miranda De Oliveira, Instituto Nacional de Pesquisas da Amazonia. Av. Andre Araujo,
2936 - Aleixo, Manaus, Amazonas Brazil
E-Mail: alzira@inpa.gov.br
Abstract: Fish farming is an activity dependent of environmental factors, such as temperature, dissolved
oxygen, pH and photoperiod. Photoperiod requirements are species specific and light and dark
alternation is generally thought to be the main synchronizer of feeding activity. The aim of this study
was to assess the influence of different photoperiods on the hematological profile and growth of the
Amazonian fishes tambaqui (C. macropomum) and matrinxã (B. amazonicus). Juveniles of tambaqui and
matrinxã were divided in groups and were exposed to continuous light (24 L); 12:12 L/D photoperiod;
or were maintained in continuous darkness (24 D) for 30 days. The results showed that the
hematological profile were similar among the studied species, exhibiting similar profile for each
treatment. On the other hand, the matrinxã presented better growth performance, mainly when
submitted to continuous darkness, compared to the tambaqui (CNPq, FAPEAM, PRONEX).
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PHYSIOLOGICAL RESPONSES OF TAMBAQUI (COLOSSOMA MACROPOMUM) FED WITH
FOREST PRODUCTS AS SUPLLEMENTARY DIET.
Oliveira, A.M.; Fonseca, V. S., Aride, P.H.R., Val, A. L.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Alzira Miranda De Oliveira, Av. André Araújo, 2936 - Aleixo, Manaus, Amazonas Brazil
E-Mail: alzira@inpa.gov.br
Abstract: During their evolution the fish of the Amazon developed the ability to feed fruits and seeds
from floodplain areas. Tambaqui is considered to be the major and the largest frugivorous fish of the
Amazon basin. Considering this information, the goal of this work was to assess the physiological
responses of tambaqui (Colossoma macropomum), after feeding supplemented ration with forest sub
products. Juveniles of tambaqui were fed twice a day (during 30 days), with a manioc and wild rice as
supplemented experimental diet, except for the control group. The results revealed a similar
hematological profile among the experimental treatments. On the other hand, an increase of the blood
glucose and cortisol plasmatic was observed in the exposed animals to stressful situations, with
significant difference (p<0.05) for all treatments, when forced to swim. Finally, fishes fed with
supplemented ration containing wild rice showed better growth performance. (CNPq, FAPEAM, INCT
ADAPTA).
REPRODUCTION RHYTHMS IN SENEGAL SOLE: SYNCHRONIZATION TO SEASONAL,
LUNAR AND DAILY CYCLES
Oliveira, C., Dinis, M.T., Mañanos, E., Sánchez-Vázquez, F.J.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Catarina Oliveira, IPIMAR/CripSul, Av. 5 de Outubro, s/n, Olhão, Algarve 8700-305 Portugal
E-Mail: ccoliveira@ualg.pt
Abstract: Fish reproduction is known as a seasonal phenomenon, but several evidences suggest the
existence of lunar and daily rhythms. This research assessed the influence of environmental cycles on
Senegal sole reproduction rhythms, by monitoring plasma levels of sex steroids and spawning during a
seasonal, lunar and 24h cycle. Sole reproduced once a year during spring, with highest values of female
sex steroids being registered in March, and spawning between May and June. Within this period, sex
steroids were higher in full moon when compared to new moon values, while darkest nights of the last
quarter and new moon were selected for spawning. Finally, daily rhythms showed higher female sex
steroids in the evening, and spawning occurred during the first half of the night. The preference of
Senegal sole for spawning during the night and during full moon is probably related with its high
sensitivity to light and its nocturnal behavior.
HOW AND WHY DO SOCIAL INTERACTIONS INFLUENCE GENE EXPRESSION,
HORMONES AND BEHAVIOR?
Oliveira, R.F.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Rui Oliveira, ISPA, R Jardim do Tabaco 34, Lisboa, Lisboa 1149-041 Portugal
E-Mail: ruiol@ispa.pt
Abstract: Social interactions may have profound effects on the physiology of the animals involved or
exposed to them. Socially driven behavioral changes are seen as an adaptation that allows animals to
adjust the expression of their behavior according to the nuances of daily social life and to transitions
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between life-history stages. This social plasticity depends on neural plasticity of the circuits underlying
social behavior, which is hypothesized to be achieved by social regulation of gene expression in the brain.
Here I will present data on social regulation of gene expression in zebrafish that shows how short-term
behavioral interactions have a significant impact on the brain transcriptome. I will also review studies on
an African cichlid fish in our lab, which indicates a key role of sex steroids as mediators of social
plasticity. The fact that the modulation of rapid changes in behavior is open to the influence of
circulating levels of androgens suggests that social decision making is an embodied process that integrates
body parameters in the behavioral response.
REHABILITATING THE RIVER ÄTRAN FOR DIADROMOUS FISH SPECIES
Olle Calles, Johan Tielman, Ingemar Alenäs, Claudio Comoglio, Mats Hebrand and Larry Greenberg
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Olle Calles, Department of Biology, Karlstad University, KARLSTAD, 65188 Sweden
E-Mail: olle.calles@kau.se
Abstract: The River Ätran is an important river for diadromous fish species on the Swedish west-coast.
Wild populations of wild Atlantic salmon, trout, European eel and sea lamprey enter the river for
spawning and growth. The conditions for migratory fish species are improving in the river since
rehabilitation efforts now address the needs of all diadromous species and life-stages, and not only
upstream moving salmonids. This presentation gives examples of rehabilitative measures and their
feasibility for diadromous fish at hydroelectric plants in the River Ätran. Several methods to rehabilitate
longitudinal connectivity for diadromous fish are being tested in the River Ätran. The solutions tested
range from spill water releases to low-sloping trash racks with bypass devices. In the near future a drastic
solution to the passage problems will be tested, which includes the removal of a dam and replacing it by
two new overflowing sills and a large nature-like fishway.
ARE STRESS COPING STYLES IN RAINBOW TROUT MODIFIED BY SOCIAL EXPERIENCE?
Olsén, H., Widén, M., and Winberg, S.
Symposium: Social interaction physiology in fish Presentation:Poster
Contact: Hanna Olsén, Department of Neuroscience, Box 593, Uppsala, 75124 Sweden
E-Mail: hanna.olsen@neuro.uu.se
Abstract: Divergent stress coping styles have been identified in various vertebrates, including rainbow
trout (Oncorhynchus mykiss). These coping styles, usually referred to as proactive and reactive, are
characterized by different behavioral and physiological reactions when exposed to stressful situations. In
short, reactive individuals are shy and respond to stress with a high elevation of plasma glucocorticoids,
while proactive individuals are bold and display a lower rise in plasma glucocorticoid levels. In this study
the plasticity of these stress coping styles is investigated by subjecting trout characterized as either
proactive or reactive to social subordination. Following one week of social subordination these fish are
screened for stress coping style once more and blood plasma and brains are sampled for subsequent
analysis of plasma cortisol and brain gene expression.
SEX DETERMINATION AND DIFFERENTIATION IN ZEBRAFISH
Olsson, P.-E.
Symposium: Zebrafish: a model for physiology Presentation:oral
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Contact: Per-Erik Olsson, Örebro Life Science Center, School of Science and Technology, Örebro
University, Örebro, S70182 Sweden
E-Mail: per-erik.olsson@oru.se
Abstract: The mechanism of sex determination remains to be elucidated in zebrafish and so far no sex
chromosomes have been identified in this species. During early development zebrafish are considered to
be juvenile hermaphrodites where gonad differentiation involves a compulsory ‘juvenile ovary’ stage that
precedes the transformation into testis. Testicular transformation has been suggested to require oocyte
apoptosis, resulting in a cavity for subsequent testis development. However, the regulation of apoptotic
signaling in zebrafish sex differentiation remains elusive. We aim to understand the role of sex
determination genes in the regulation of apoptotic and anti-apoptotic pathways. Our focus is on genes
implicated in the male sex differentiation pathway, including the fushi tarazu factor-1 homologue ff1d
and the anti-Müllerian hormone (amh). Both ff1d and amh show testis specific expression patterns and
both are upregulated during gonadal differentiation and are candidate genes for zebrafish sex
determination and differentiation.
SEX-RELATED DIFFERENCES IN AGGRESSIVE BEHAVIOR AND STRESS-COPING IN
RAINBOW TROUT
Øverli, Ø., Sørensen, C., Summers, C.H., and Nilsson, G.E.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Øyvind Øverli, Dept. of Animal and Aquacultural Sciences, Norwegian University of Life
Sciences, P.O. Box 5003, Aas, N-1432 Norway
E-Mail: oyvind.overli@umb.no
Abstract: Sex differences in aggression in sexually immature animals are often interpreted as an early
reflection of sex-biased life history strategies, reflecting different growth trajectories and resource value.
Aggression can, however, have other functions than in the competition for limited resources. We report
here observations of contests for dominance in juvenile rainbow trout, focusing on aggressive behaviour
towards recently defeated subordinate individuals. There was no effect of sex on attack latency or
duration of fights, or on the ability to gain social dominance in mixed-sex pairs. Males were, however,
considerably more aggressive than females against recently defeated opponents. Previously published
results demonstrate a difference in stress-coping style between male and female rainbow trout. In this
context, we raise the hypothesis that enhanced aggression in juvenile males is not a function of
territoriality or resource acquisition, but instead act as a stress-reducing behavioural outlet utilised by
males to a larger extent than females.
TESTING THE EFFICIENCY OF DIFFERENT TYPOLOGIES OF FISHWAYS. LESSONS FROM
20 YEARS OF FIELD-RESEARCH IN SOUTHERN BELGIAN RIVERS.
Ovidio, M., Rimbaud, G., Gillet, A., Orban, P., Neus, Y., Diercks, A., Gilliquet, M., Lambot, F. and
Philippart, J.C.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Michael Ovidio, University of Liège, Laboratory of Fish Demography and Hydroecology,
Tihange, 4500 Belgium
E-Mail: M.Ovidio@ulg.ac.be
Abstract: Fragmentation of rivers by physical obstacles has resulted in the drastic range reduction or
extinction of numerous species of fish worldwide. The reconnection of river habitats and river sections is
one of the most important measures in river restoration projects and management plans for the future.
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Fishways have been widely used with increasing success to re-establish migration routes of anadromous
migratory fish species. However, the ability of holobiotic species such as cyprinids, esocids and
thymallids to use different model of fish-pass is much less known. In Southern Belgium, recent river
restoration project insists on the necessity to restore the longitudinal connectivity for most fish species in
a large part of the drainage area. Multi-species fishways that were recently constructed in many types of
river (Width : 1m to 150m) have been equipped with a fish-trap to test their efficiencies and to allow
scientific controls during at least one entire year and complementary studies were conducted using radiotelemetry and RFID technology. Thousands of fish were captured, and the large amount of
information’s collected largely increases our knowledge’s on the relation between the type of the fishways
(e.g. basin fishpass, natural fishway, Denil fish pass), their morphological and hydraulic characteristics
(e.g. basins dimensions, type of orifice, flow) and the biology and the ecology of the fish using them for
their migration. During our talk we will synthesize the results of 20-years of field research.
INCREASED FLOW RATE AFFECTS THE MICRO-ARCHITECTURE OF RAINBOW TROUT
(ONCORHYNCHUS MYKISS) VERTEBRAL BONE.
Owen M. A. G. , Davies S. J., Woodgate S. , Fox S. W.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Matthew Owen, Fish Nutrition and Aquaculture Health Unit, School of Biomedical and
Biological Sciences, Faculty of Science, University of Plymouth, Portland Square, Plymouth, PL4 8AA
UK
E-Mail: matthew.owen@plymouth.ac.uk
Abstract: The concept that bone form reflects loading history is accepted in mammalian physiology. A
ten week experiment was conducted to examine if an increase in the flow rate in aquaria results in
changes of bone architecture, mineralisation or mechanical properties of Rainbow trout (Oncorhynchus
mykiss) vertebral bone. Flow rate was found to decrease trabecular bone area and trabecular thickness,
increase mineralisation but not affect the mechanical properties of the vertebrae (Young’s modulus,
compressive extension, and compressive load). Thus exercise leads to a smaller but more densely
mineralised element with no detrimental effects on mechanical properties. Therefore while exercise is
generally favourable the fact that the bone area was observed to decrease with increased exercise suggests
more investigation is required to understand the mechanisms of teleost bone modelling under practical
conditions.
INCREASED FLOW RATE AFFECTS THE MICRO-ACHITECTURE OF RAINBOWTROUT
VETERBRAL BONE
Owen, M, Davies S, Fox S
Symposium: Muscle development and growth Presentation:oral
Contact: Matthew Owen, Univeristy of Plymouth, Drake Circus, Plymouth, Devon, UK PL4 8AA
United Kingdom
E-Mail: matthew.owen@plymouth.ac.uk
Abstract: The concept that bone form reflects loading history is accepted in mammalian physiology. A
ten week experiment was conducted to examine if an increase in the flow rate in aquaria results in
changes of bone architecture, mineralisation or mechanical properties of Rainbow trout (Oncorhynchus
mykiss) vertebral bone. Flow rate was found to decrease trabecular bone area and trabecular thickness
increase mineralisation but not affect the mechanical properties of the vertebrae (Young’s modulus,
compressive extension, and compressive load).Thus exercise leads to a smaller but more densely
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mineralised element with no detrimental effects on mechanical properties. These findings suggest RBT
vertebrae adapt to mechanical loading though an increase in bone mineralisation though this does not
always correlate with a change in the mechanical properties of the bone. Therefore while exercise is
generally favourable the fact that the bone area was observed to decrease with increased exercise suggests
more investigation is required to understand the mechanisms of teleost bone modelling and remodelling
under practical conditions.
ESTABLISHING A NOVEL EXERCISE MODEL: THE SWIMMING EFFICIENCY OF
ZEBRAFISH DANIO RERIO AND SWIMMING-ENHANCED GROWTH
Palstra, A.P., Tudorache, C., Brittijn, S.A., Burgerhout, E., van den Thillart, G.E.E.J.M., Spaink, H.P.,
Planas, J.V.
Symposium: Swimming physiology of fish Presentation:Poster
Contact: Christian Tudorache, Dept. of Biology / EB&T, Antwerp University, Groenenborgerlaan 171,
Antwerp, Antwerp 2020 Belgium
E-Mail: christiantudorache@gmail.com
Abstract: Individual and group-wise swimming experiments were performed to quantify swimming
efficiency and to demonstrate the exercise effects on growth in adult zebrafish. Individual zebrafish
(n=10) were able to swim at a critical swimming speed (Ucrit) of 0.548 ± 0.023 m s-1 or 18.0 standard
body lengths (BL) s-1. The optimal swimming speed at which energetic efficiency is highest was 0.396 ±
0.061 m s-1 (13.0 BL s-1 or 72.5% of Ucrit). A group-wise experiment was conducted with zebrafish
(n=83) swimming at Uopt for 6 h day-1 for 5 days week-1 for 4 weeks vs. zebrafish (n=84) that rested
during this period. It was found that this exercise caused an increase of the total body length by 5.6%
and body weight by 41.1% as compared to resting fish. For the first time a highly significant exerciseinduced growth is demonstrated in adult zebrafish.
FITFISH WORKSHOP ON THE SWIMMING PHYSIOLOGY OF FISH (BARCELONA, JULY 2-3,
2010): SUMMARY AND PERSPECTIVES
Palstra, A.P., and Planas, J.V.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Arjan P. Palstra, Departament de Fisiologia, Facultat de Biologia, Universitat de Barcelona and
Institut de Biomedicina de la Universitat de Barcelona (IBUB), Barcelona, 8028 Spain
E-Mail: a.p.palstra@biology.leidenuniv.nl
Abstract: Improved knowledge on the swimming physiology of fish and its application to fisheries science
and aquaculture (i.e. farming a fitter fish) is currently needed in the face of global environmental
changes, high fishing pressures, increased aquaculture production as well as increased concern on fish
well-being. All these issues are important for setting directions for policy decisions and future studies in
this area. For this purpose, the FitFish workshop (http://www.ub.edu/fitfish2010) has been organised to
bring together a multidisciplinary group of scientists using exercise models, industrial partners and
policy makers. Sixteen international experts from Europe, North-America and Japan have been invited to
present their work and view on migration of fishes in their natural environment, beneficial effects of
exercise and applications for sustainable aquaculture. Participants contribute through a poster session
and round table discussion. Papers will be published in a special edition of Fish Physiology and
Biochemistry.
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DEEP RNA SEQUENCING OF RED AND WHITE SKELETAL MUSCLE IN RESPONSE TO
EXERCISE IN RAINBOW TROUT
Palstra, A.P., Burgerhout, E., Brittijn, S.A., Magnoni, L.J., de Wijze, D.L., Henkel, C.V., Jansen, H.J.,
Dirks, R.P.H., van den Thillart, G.E.E.J.M., Spaink, H.P., and Planas, J.V.
Symposium: Swimming physiology of fish Presentation:Poster
Contact: Arjan P. Palstra, Departament de Fisiologia, Facultat de Biologia, Universitat de Barcelona and
Institut de Biomedicina de la Universitat de Barcelona (IBUB), Barcelona, 8028 Spain
E-Mail: a.p.palstra@biology.leidenuniv.nl
Abstract: Next-generation sequencing (NGS) technologies are able to provide an unprecedented view of
the transcriptome. In this study, we have used the Solexa/Illumina GA2 sequencing system to provide an
in-depth view of the transcriptome of red and white skeletal muscle of exercised and non-exercised
rainbow trout with the specific objective to identify novel expressed genes and quantify transcriptomic
effects of exercise. Pubertal autumn-spawning seawater-raised female rainbow trout were rested (n=10)
or swum (n=10) for 1176 km at 0.75 body-lengths per second in a 6,000 L swim-flume under natural
conditions for 40 days. Red and white muscle RNA of exercised and non-exercised fish (4 lanes) was
sequenced and resulted in approximately 15 million reads per lane representing 100.000 contigs each
after de novo assembly. Contig expression was quantified by determining the read-per-kilo-base-of-exonmodel value with CLCBio software and contigs were provided with genetags by parallel blasting vs. the
zebrafish genome and salmonid ESTs.
STOCKING GOALS FOR BURBOT REHABILITATION IN THE KOOTENAI RIVER IDAHO
USA AND BRITISH COLUMBIA, CANADA
Paragamian, V. L. and Hansen, M.J.
Symposium: Biology of the Burbot Presentation:oral
Contact: Vaughn L. Paragamian, Idaho Dept. Fish and Game, 2885 W. Kathleen Ave., Coeur d Alene,
ID 83815 USA
E-Mail: vaughn.paragamian@idfg.idaho.govI
Abstract: We developed rehabilitation goals for burbot Lota lota maculosa in the Kootenai River, Idaho
and British Columbia, Canada by developing a catchability model and used capture rates in two Alaskan
rivers for surrogate rehabilitation targets. We used demographic statistics for burbot in the Kootenai
River in a stochastic density-dependent population model to estimate recruitment rates for population
rehabilitation, population would decline to extinction by 2018 if recruitment failure continued. The
population reached the interim target of 5,500 within 25 years when each adult produced 0.85 recruits
per year and the ultimate target abundance of 17,500 individuals with 1.1 recruits per year/adult.
However, demographic statistics suggest this has a very low probability of rehabilitation without
hatchery intervention. Preliminary analysis suggests intervention will help but even with exceptionally
high stocking rates the interim population target will not be reached without natural recruitment. Thus,
substantial improvements to environmental conditions are required.
EXTENSIVE REARING OF BURBOT IN PENS AS A METHOD TO REDUCE EARLY
MORTALITY
Paragamian, V.L. and Laude, D.
Symposium: Biology of the Burbot Presentation:oral
Contact: Vaughn L. Paragamian, Idaho Dept. of Fish and Game, 2885 W. Kathleen Ave., Coeur d Alene,
ID 83815 USA
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E-Mail: vaughn.paragamian@idfg.idaho.gov
Abstract: Burbot larva Lota lota maculosa were placed into pens in 2008 and 2009 for extensive rearing,
at high and low stocking densities. Additionally, about 56,000 and 15,000 were released into the pond
(0.15 ha), respectively. In 2008 there were 14 burbot recovered from the pond but none in 2009,
predation outside the pens was a problem each year. Growth rates in 2009 per pen were: low density
0.46 mm/day, high density 0.34 mm/day and a larger pen 0.44 m/day. Survival rates in 2009 were: high
density pens averaged 43.3%, low density pens averaged 43.5%, and the larger, high density pen was
7%. This compares to 2008 daily growth of 0.37 mm/day and overall survival of 77%. This study will
be carried out in 2010. Rearing low numbers of burbot in net pens can reduce early mortality but
unless plankton densities are maintained at adequate levels mortality due to cannibalism can be a
limitation.
CHARACTERIZATION OF ANTIGEN PRESENTING CELLS (APCS) IN RAINBOW TROUT
Parra, D., Yong-An Zhang, Jun-ichi Hikima, Jun Li, Scott E. LaPatra, Yan-Ping Luo, and J. Oriol
Sunyer
Symposium: Fish immunological responses Presentation:oral
Contact: Oriol Sunyer, University of Pennsylvania, School of Veterinary Medicine, Philadelphia, PA
19194 USA
E-Mail: sunyer@vet.upenn.edu
Abstract: Upon TCR-MHC engagement, interaction of CD80 or CD86 from APCs with CD28 on Tcells lead to the production of IL-2 by activated T-cells. To gain insights into the function of trout
APCs, we cloned and functionally characterized trout CD80/CD86 and IL-2 orthologs. Thus, we cloned
a molecule (rtCD80/86) that showed the highest degree of phylogenetic relationship with mammalian
CD80 and CD86 molecules. Its membrane bound form exhibited its highest degree of expression in
lymphoid tissues, particularly on B cells. Incubation of trout leukocytes with LPS and bacteria lead to
upregulation of rtCD80/86 gene expression. We subsequently identified and cloned trout IL-2 and we
showed that recombinantly produced trout CD80/86 upregulated the expression of IL-2 in trout blood
leukocytes. Significantly, this finding indicates that the capacity to modulate IL-2 expression is a
primordial function that has been conserved both in fish and mammalian CD80/CD86 molecules
throughout 350 million years of evolution.
FACTORS AFFECTING POPULATION DYNAMICS OF ENDEMIC IBERIAN BARBEL.
EVALUATION OF ORGANOCHLORINE CONTAMINANTS AS CHEMICAL STRESSORS
Parra, I., Sáez, M., Jiménez B., Nicola, G.G. , Almodóvar, A.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Ana Almodóvar, Department of Zoology, Faculty of Biology, Complutense University of
Madrid, , Madrid E-28040 Spain
E-Mail: aalmodovar@bio.ucm.es
Abstract: The presence of persistent organochlorine contaminants (OC) both in water and sediment
leads to a continuous exposure of fish to sublethal levels that produce various adverse physiological
effects, particularly in reproduction. The influence of OC levels on population dynamics of endemic
Iberian barbel Barbus bocagei was evaluated through a pollution gradient from a pristine zone upstream
to more contaminated reaches downstream. Population age structure, abundance, recruitment and levels
of morphological abnormalities and ectoparasites were assessed. Barbel in reference conditions and
exposed to low OC levels had a well-balanced population with a predominant cohort of young fish,
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indicating a good recruitment. The most contaminated sites showed a disrupted age distribution where
the proportion of young fish was clearly under-represented, also exhibiting a higher incidence of
abnormalities and ectoparasites. Recruitment and total density of barbel populations decreased
downstream. High concentrations of PCBs and DDTs are likely contributing to a reduction of barbel
reproductive performance.
EFFECTS OF PROLACTIN AND CORTISOL ON BRANCHIAL AMMONIA TRANSPORTER
EXPRESSION IN ZEBRAFISH
Páscoa, I.; Fontaínhas-Fernandes, A.; Castro, L.F.C. and Wilson, J.M.
Symposium: Zebrafish: a model for physiology Presentation:Poster
Contact: Inês Páscoa, CIIMAR – Centro de Investigação Marinha e Ambiental; Laboratório de
Ecofisiologia; Rua dos Bragas, 289, Porto, Porto 4050-123 Portugal
E-Mail: mipascoa@ciimar.up.pt
Abstract: Rhesus glycoproteins have been identified as ammonia transporters in fishes; however, the
study of their hormonal regulation is limited. Our objective was to investigate the effects of exogenous
administration of prolactin and cortisol, which both increase ammonia excretion in vertebrates, on
transcript expression of the branchial Rh glycoproteins (BG,CG1,CG2a), cortisol receptors (MR and
GR) and 11BHSD2 using qPCR. Adult zebrafish were injected with either coconut oil (vehicle), cortisol
(50ug/g) or ovine prolactin (5ug/g) and ammonia flux rates measured 48h and animals sacrificed 72h
after injection. The tissue distribution and embryonic stage expression of these genes were also examined
and were found to be highly expressed in gill and whole embryos. No differences in gene expression were
found with hormone treatment which correlates with an absence of differences in ammonia flux rates.
The significance of these results will be discussed further. IP supported by FCT grant
SFRH/BD/39378/2007.
SATUS OF 5 EXOTIC FISH SPECIES IN THE SOUTH CASPIAN BASIN: IMPLICATIONS FOR
CONSERVATION
Patimar, R and Abdoli, A.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Rahman Patimar, Department of Natural Resources, Gonbad Institutes of Higher Education,
Gonbad, Golestan 49717-99151 Iran
E-Mail: rpatimar@gmail.com
Abstract: During last 10 years, investigations in the basin revealed that range distribution of 5 exotic fish
species including Oncorhinchus mykiss, Carassius auratus, Hemiculter leucisculus, Pseudorasbora parva,
Gasterosteus aculeatus have been recently developed in new habitats with high frequency, coupled with
decline of indigenous fishes. Observation of H. leucisculus in southeast and middle parts of the basin
represent the first record of this species. Furthermore, Observation of P. parva in wetlands of Golestan
province (southeast Caspian Sea) also represent the its first record in the wetlands. As numerical
abundance, C. auratus had the highest biomass in all isolated ecosystems. In many cases it has been seen
that that variation in abundance of native species in the ecosystems is clearly associated with abundance
of none-indigenous species. Considering the domination of exotic species as an indicator of degraded
ecosystem condition, this situation highlights the importance of conservation and protection measures,
especially in vulnerable recipient community such as lakes, wetlands and lagoons where the chance of
none-indigenous species becoming invasive is so high.
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INSIGHT INTO THE SODIUM TRANSPORT MECHANISM OF THE ACID TOLERANT
BLACKSKIRT TETRA (GYMNOCORYMBUS TERNETZI).
Patrick, M.L., Casciato, A.N, Galacgac, K., & Gonzalez, R.J.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Marjorie Patrick, Department of Biology, University of San Diego, 5998 Alcala Park, San
Diego, CA 92110 USA
E-Mail: mpatrick@sandiego.edu
Abstract: The blackskirt tetra (Gymnocorymbus ternetzi) is native to the ion-poor, acidic Rio Negro of
the Amazon River. When exposed to pH 4.5, Na+ uptake is rapidly stimulated. Immunolocalization
assays indicate that both Na+/K+ ATPase and V-type H+ ATPase are expressed on the gill and,
following transfer to low pH, both transporters shift from the lamellae to the more protected interlamellar spaces on the filaments. In vivo Na+ influx is insensitive to bafilomycin A1, indicating that Vtype H+ ATPase is not driving Na+ uptake. Instead, we detect two forms of Na+/K+ ATPase. Protein
expression assays confirm the presence of an epithelial Na+ channel (eNaC) and a large proportion of in
vivo Na+ fluxes are sensitive to phenamil, an eNaC blocker. We propose an eNaC-Na+/K+ ATPase
coupled mechanism for Na+ uptake, that could explain how Na+ transport is inhibited by acidic water.
GENOTOXIC AND BEHAVIOUR EFFECT OF OIL DIESEL IN PTEROPHYLLUN SCALARE
(LICHTENSTEIN, 1823) (OSTEICHTHYES: CICHLIDAE)
Paula, C.S; Lopes, N.P.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Nívia Pires Lopes, Av tefé 844, apt 108, Manaus, Amazonas 69068-000 Brazil
E-Mail: lopesnivia@yahoo.com.br
Abstract: The aim in this study is evaluates the effect of the oil diesel in the genotoxic damages and
behavior in fish exposure at oil diesel for 48 hours. In the behavior they had been verified, the
aggressiveness, the locomotion and escape of the stress agent where form joined significant decrease after
exposure in all parameters of the aggressiveness, as well as in the behavior of escape and the locomotion.
In the erithrocitic nuclear abnormality we identified increase in the animal exposure to the oil diesel and
the comet assay had been observed increase of DNA damages for animals’ exposure.
ATRAZINE CAUSES CHANGES IN THE CHLORIDE CELLS OF TROPICAL FISH GILLS.
Paulino, M.G., Sakuragui, M.M. and Fernandes, M.N.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Marcelo Paulino, Departament of Physiological Sciences, Federal University of São Carlos,
Rod. Washington Luiz, km 235, São Carlos, São Paulo 13565-905 Brazil
E-Mail: mclpaulino@yahoo.com.br
Abstract: Pollutants may directly or indirectly affect the chloride cells (CC) that are the key to ion
regulation process on the fish gills. This study investigated the effect of atrazine, an herbicide used in
agriculture in the gill of Prochilodus lineatus. Juvenile fish were exposed to atrazine (0.002 and 0.025
mg/L) during 48h and 14 days in a semi-static system. The gills were removed and processed for light
and scanning electron microscopy. The activity of Na+/K+-ATPase and plasma ions were also
determined. Chloride cells were found in the filament and lamellar epithelium of all groups. Fish
exposed to atrazine showed lower number of CC. After 48h exposure, fractional surface area of CC
decreased at 0.002 mg/L and increased at 0.025 mg/L atrazine without change in CC density. Na+/K+2010 Fish Biology Congress Abstracts

ATPase activity decreased after 48h exposure at 0.025 mg/L atrazine. No changes were found in plasma
ions.
Financial support: CNPq (INCT-TA), FAPESP, CAPES
REDOX PROFILE ALTERATIONS THE IN LIVER OF LEPORINUS MACROCEPHALUS
EXPOSED TO DIFFERENT DISSOLVED OXYGEN LEVELS.
Pavanato, M. A., Riffel, A. P. K., Finamor , I.A., Saccol, E. M.H., Garcia, L., Partata, W., Llesuy, S. and
Baldisserotto, B.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Maria Amália Pavanato, Universidade Federal de Santa Maria-Departamento de Fisiologia e
Farmacologia- Prédio 21- Sala 5217-Campus Universitário-Faixa Camobi-Km 9, Santa Maria, RS
97105-900 Brazil
E-Mail: amaliapavanato@yahoo.com.br
Abstract: The aim of this study was to evaluate the oxidative alterations in the liver of L. macrocephalus
juveniles exposed to different oxygen concentrations (6.12±0.18, 3.96±0.17, 3.22±0.17, 2.47±0.30 and
0.71±0.07 mg L-1 O2) for 96 hours (n=10). The group exposed to 6.12±0.18 mg L-1 O2 was considered
control. Fish were sacrificed and livers homogenized. Supernatants were used to analyze the levels of lipid
peroxide (LOOH) and total thiol groups (GSH). There was a significant decrease in hydroperoxides of
39% and 69% in the liver of fish exposed to 3.22 and 0.71 mg L-1 O2 (p<0.05) respectively,
accompanied by 36% reduction in total thiol groups in fish exposed to 0.71 mg L-1 O2 when compared
to the control. A positive correlation was observed between the levels of GSH and LOOH in the liver
(r2= 0.9084, p<0.05). These results suggest possible metabolic rates depression in L. macrocephalus to
face adverse situations.
EFFECTS OF PCBS ON ZEBRAFISH BEHAVIOR
Péan, S., Daouk, T., Loizeau, V., Cousin, X., Bégout, M.L.
Symposium: Fish as behavioral ecology models Presentation:oral
Contact: Samuel Péan, Place Gaby Coll, L'Houmeau, 17137 France
E-Mail: samuel.pean@ifremer.fr
Abstract: Organic pollutants are widespread stable anthropogenic chemicals found in all environmental
compartments. Some of them, highly concentrated in coastal nurseries sediments induce aquatic species
exposure. Studies using polychlorinated biphenyls (PCBs) exposure have demonstrated toxic effects on
fish and among others, endocrine disruption inducing subsequent actions on physiology that lead to
reduced ecological performances. Unfortunately, few of them focused on behavioral responses although
they could be indicators of subtle physiological changes as well as links between individual and
population levels. In the present study, zebrafish juveniles were exposed through diet to two
environmental concentrations of PCBs and different behavioral abilities compared with that of control
fish after 250 days of exposure. For each group: i) swimming activity during 24h ; ii) background color
preference (white vs. black); iii) shoaling behavior; iv) exploratory behavior in a T-maze were analyzed.
Differential responses are discussed in the light of fish ecology requirements.
HEAVY METALS, SELENIUM AND ARSENIC SIZE RELATED ACCUMULATION IN LIZA
RAMADA TISSUES AND STOMACH CONTENTS (TAGUS ESTUARY, PORTUGAL)
Pedro, S., Caçador, I. Pereira, E., Duarte, A.C., Almeida, P.R.
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Symposium: Fish in a toxic world Presentation:oral
Contact: Sílvia Pedro, Centro de Oceanografia, Instituto de Oceanografia-FCUL, Campo Grande,
Lisboa, Lisboa 1749-016 Portugal
E-Mail: sspedro@fc.ul.pt
Abstract: Liza ramada specimens (SL range: 138-340 mm) were collected and ten trace elements were
determined in gills, liver and muscle in order to investigate differences in the accumulation susceptibility
of different tissues/organs and whether bioaccumulation occurred. As, Cd, Co, Cu, Hg, Se and Zn
accumulation was higher in the liver, while Cr, Ni and Pb were higher in the gills. Muscle concentration
of all elements was very low; As, Co, Cr, Pb and Zn decreased with the fishes’ length, reflecting
regulation mechanisms and dilution-effect with growth, and/or differences in feeding behaviour; on the
contrary, Hg concentration increased with length, indicating bioaccumulation. Stomach contents
evidenced strong correlation between most of the trace elements and this relation was also found in the
accumulation of several elements in the gills. These data point towards a common and recent origin of
those elements in the sediment particles filtered and ingested by the grey mullets.
IMPROVING CONNECTIVITY BETWEEN THE TIDAL RIVER SCHELDE AND ITS FLOOD
CONTROL AREAS
Peeters, P., Coen, L., Decleyre, D., and Stevens, M.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Patrik Peeters, Flanders Hydraulics Research, Berchemlei 115, Antwerpen, 2140 Belgium
E-Mail: patrik.peeters@mow.vlaanderen.be
Abstract: Due to changing physical circumstances and new insights in water management, recently an
actualisation of the Sigmaplan (safety plan of the tidal river Schelde) was elaborated. The so-called
Actualised Sigmaplan aims for satisfying safety and ecological needs along the river Schelde in a
sustainable way. Therefore different restoration techniques are elaborated which combine safety with
estuarine restoration, eg. dike strengthening together with more space for the river, flood control areas
with or without a controlled reduced tide , non-tidal wetlands, Former cropland will evolve towards
estuarine or wetland ecosystems. It is believed that suitable habitat for typical estuarine and wetland
species of zoobenthos, fish and birds will be created. However, in case of a flood control area, storm
surge as well as rainfall-runoff water flow out through an outlet sluice with a tide gate. Hence,
connectivity between the river Schelde and the flood control areas is limited. Therefore a research
program was elaborated to evaluate different measures in order to improve the connectivity between de
river Schelde and the flood control areas: fish-friendlier tide gate design, installation of so-called pet
doors, fish passages, …Based on in-situ monitoring, hydrodynamic modelling and expert-judgement
some guidelines for water management in practice will be established.
CONTROL OF THE CARDIOVASCULAR SYSTEM IN DEVELOPING ZEBRAFISH
Pelster, B.
Symposium: Zebrafish: a model for physiology Presentation:oral
Contact: Bernd Pelster, Institute of Zoology, University of Innsbruck, Innsbruck, Tyrol A-6020 Austria
E-Mail: bernd.pelster@uibk.ac.at
Abstract: The cardiovascular system is one of the first functioning organ systems in developing fish
embryos. Nevertheless, convective oxygen transport is not required for early embryonic or larval
development and cardiac output is not connected to metabolic activity. Soon after the onset of cardiac
activity, cardiac muscle and blood vessels show responsiveness to various hormones. In addition,
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environmental stimuli clearly affect cardiac performance. Various strategies to test the presence of
sympathetic and parasympathetic control of cardiac activity suggest that autonomic control of cardiac
activity is established during early larval development in the zebrafish.
LIFE STRATEGIES OF HALOBATRACHUS DIDACTYLUS (BLOCH & SCHNEIDER, 1801) IN
THE TAGUS ESTUARY: COMPARISON AMONG DIFFERENT MORPHOTYPES.
Pereira, T.J., Costa, M.J. & Costa, J.L.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Tadeu J. Pereira, Center of Oceanography of the Faculty of Sciences of the University of
Lisbon, Campo Grande, Lisbon, 1749-016 Portugal
E-Mail: tjpereira@fc.ul.pt
Abstract: The Lusitanian toadfish, Halobatrachus didactylus (Bloch & Schneider, 1801), is a marine
teleost that inhabits brackish water ecosystems in its northern distribution area. Males present two
morphotypes only distinguishable during reproductive season. The two morphotypes are present in
Tagus estuary population: type I, the “normal” morphotype, and type II, the alternative morphotype.
This study confirmed that type I males have more developed accessory glands and swimbladders but
relatively smaller testes. Age and growth studies revealed that type I males have larger body size, grow
slower, live longer and mature later than type II. Females have an intermediate pattern of growth,
maturation and longevity. However, type II males seem closer to females, suggesting the presence of
alternative reproductive tactics among this species. The feeding habits of the two male morphotypes are
similar during reproductive season. However, differences were found between the diet of reproductive
(mainly benthic organisms) and non reproductive specimens (mostly nectobenthic preys).
BEHAVIOURAL AND ACTIVITY PATTERNS OF THE LUSITANIAN TOADFISH,
HALOBATRACHUS DIDACTYLUS (BLOCH & SCHNEIDER, 1801), ASSESSED BY 3 AXIS
ACCELEROMETER ACOUSTIC TRANSMITTERS
Pereira,T.J.; Costa, J.L., Quintella, B.R.; Costa, M.J.; Gronningsaeter, A. and Almeida, P.R.
Symposium: Fish as behavioral ecology models Presentation:Poster
Contact: Tadeu J. Pereira, Center of Oceanography of the Faculty of Sciences of the University of
Lisbon, Campo Grande., Lisbon, 1749-016 Portugal
E-Mail: tjpereira@fc.ul.pt
Abstract: Recently, efforts are being done to develop an acceleration sensor transmitter capable of assess
movement of aquatic animals in two or three dimensions. Thelma Biotel developed a 3-axis
accelerometer acoustic transmitter which was tested and used to assess some behavioural aspects of the
Lusitanian toadfish. This transmitter identifies and counts pre-programmed behavioural signatures
obtained in laboratory experiments, transmitting the coded information acoustically. The studied
signatures were (i) attack towards a potential prey; (ii) burrowing; and (iii) re-burrowing movements.
The transmitter also has an activity meter that records the percentage of time that the tagged fish is
moving. Eleven toadfish were captured, tagged and released into the Mira estuary, SW Portugal.
Number of detected events and percentage of activity was registered. Toadfish were more active and
performed more attacks during night. Burrowing and re-burrowing movements were performed
primarily during day. Tidal cycles also seemed to influence toadfish activity.
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RIVER RESTORATION IN SWITZERLAND WITH A SPECIAL FOCUS ON LONGITUDINAL
CONNECTIVITY AND FISH MIGRATION
Peter, A.J., and Weibel, D.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Armin Peter, Eawag Swiss Federal Institute of Aquatic Science and Technology, Centre of
Ecology, Evolution & Biogeochemistry, Kastanienbaum, LU 6047 Switzerland
E-Mail: armin.peter@eawag.ch
Abstract: Swiss rivers and streams are highly fragmented by artificial barriers. The average free-flowing
stream reach between artificial barriers > 50 cm is only about 650 m. Incised river channels combined
with decoupled tributaries are a further crucial problem for connectivity and fish migration. In order to
re-establish longitudinal connectivity, the Swiss government will spend a high amount of money in near
future. The replacement of artificial weirs by ramps and the reconnection of tributaries are highly
priorized measures. But in the distinctly fragmented rivers on the Swiss Plateau many fish species occur
and the restoration of longitudinal connectivity has to be adapted to key species that have only limited
swimming abilities. Common techniques used for the defragmentation of streams and rivers will be
presented and the related chances for upstream passage of migrating fish species are discussed with a
focus on brown trout and small-sized fish species.
THE EFFECTS OF CASCADING RESERVOIR SYSTEM ON THE FISH ASSEMBLAGE
DISTRIBUTION (TIETÊ RIVER BASIN, SOUTHWESTERN BRAZIL)
Petesse, M.L., and Petrere, M. Jr.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Maria Letizia Petesse, Rua Bortolo Martins, 66 - Ch. Santa Margarida, Barão Geraldo
(Campinas), São Paulo 13085-450 Brazil
E-Mail: mlpetesse@gmail.com
Abstract: The effects of cascading reservoir system on fish assemblage distribution were studied on five
hydroelectric reservoirs in the middle-lower course of the Tietê river basin (Brazil, SP). The fish
assemblage and some physiochemical and environmental variables were sampled in the dry and rainy
season in 72 sampling stations. The fish assemblage distribution and species associations were analyzed
by N-MDS and DCA. The longitudinal gradient of water quality and several environmental attributes
were investigated by PCA. The results showed the increase of taxonomic homogeneity along the
cascading reservoirs system and a different assemblage structure relatively to abundance, weight, and
trophic composition. The PCA revealed that the more important variables in defining the longitudinal
gradient are dissolved oxygen, transparence, and the typology of macrophyte vegetation. The analysis of
the hydraulic management exhibited the deep alteration of the natural hydrologic cycle that
compromises the lateral connectivity of the system.
REGULATION OF MUSCLE GROWTH IN TELEOST FISH BY MEMBERS OF THE
TRANSFORMING GROWTH FACTOR &#946; SUPERFAMILY
Phelps M., Medeiros E., Conception M., Fuentes F., Jaffe I., Spence T., Bradley T.
Symposium: Muscle development and growth Presentation:oral
Contact: Terry Bradley, Dept. of FAVS, URI, CBLS 377, 120 Flagg Road, Kingston, RI 2881 USA
E-Mail: tbradley@uri.edu
Abstract: Mammalian muscle growth is negatively regulated by members of the transforming growth
factor (TGF-) superfamily, including myostatin. To determine if similar factors regulate muscle growth
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and development in fish, two strains of transgenic rainbow trout (RBT; Oncorhynchus mykiss,
Walbaum) were produced overexpressing myostatin specific and broad TGF- inhibitors. Dominant
negative myostatin inhibition did not significantly increase muscle mass in analyzed P1 and F1
transgenic RBT, however weight and construct expression were correlated in the two largest P1
transgenic fish. Broad TGF- inhibition, through overexpressing of a truncated activin receptor IIB
(tActRIIB), caused significant muscle growth in localized regions of the epaxial and abdominal
musculature. A percentage of each analyzed F1 tActRIIB strain was significantly larger than controls in
both weight and condition factor. Further examination of these transgenics may shed light on the
regulatory mechanisms of muscle growth in fish.
STRUCTURE-FUNCTION RELATIONSHIPS IN THE FISH HEART - A CLOSER LOOK AT
CARDIOMYOCYTE ADHESION
Pieperhoff, S ., Farrell, A.P.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Sebastian Pieperhoff, Department of Zoology and Faculty of Land and Food Systems,
University of BC, Vancouver, BC Canada
E-Mail: sebastian4121976@yahoo.com
Abstract: The vertebrate heart is a complex organ composed of single, autorhythmically contracting
cardiomyocytes and various other specialised cell types. Cardiomyocytes have to be connected by a
system of cell-cell adhering junctions which are essential for both the conduction of contractility stimuli
and for force transmission during muscle contraction. Hearts of the majority of fish species are composed
of a single, highly trabeculated ventricle but some species in addition exhibit an outer compact
myocardium with differing degrees of vascularisation. The work presented here focuses on the problem
how the diffusion distance of oxygen is minimized in the highly trabeculated spongy myocardium.
Furthermore, we will provide evidence on how the spongy and the encasing compact myocardium are
attached to each other to work as a functional unit in salmonid fish species. These results might also
provide explanations for the occurrence of certain heart pathologies in farmed salmon or seawater-reared
rainbow trout, affecting only the interface between the two muscular architectures.
CLONING OF WAP65 IN SEA BASS (DICENTRARCHUS LABRAX) AND SEA BREAM (SPARUS
AURATA) AND EXPRESSION IN SEA BASS TISSUES
Pierre S., Coupé S., Prévot-d’Alvise N., Hachfi L., Gaillard S., Richard S., Couvray S. and Grillasca J.P.
Symposium: Fish in a toxic world Presentation:oral
Contact: Pierre Stéphanie, Université du Sud Toulon-Var., Laboratoire EB2M / PROTEE, Bat F., BP
20132., La Garde Cedex, 83957 France
E-Mail: stephanie.pierre@univ-tln.fr
Abstract: In fishes, the warm acclimated protein 65 kDa (WAP65) seems involved in many physiological
processes. Many studies evidenced differential expression, as well as a tissue-specific expression patterns
in conditions of warm temperature acclimation, bacterial defence, or adaptation to metal pollution
(Kikuchi et al., 1997; GoksØyr, 2006; Aliza et al., 2008). We recently characterised the full length
sequences of Wap65 cDNA of sea bream and sea bass (two of the major bred fishes in south of France)
and analysed the expression of Wap65 in several sea bass tissues, under physical (temperature) and
chemical stresses (metal polluted waters) (Pierre et al., 2009). We could highlight an over expression due
to temperature and an inhibition due to zinc pollution. Based on these first results, we suggest that
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Wap65 is a promising biomarker that, combined to some others, will soon contribute to a better fishfarms management, and to the improvement of sea food quality.
TEMPERATURE, GROWTH RATES AND SEX DIFFERENTIATION IN FISH
Piferrer, F., Díaz, N. and Ribas, L.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Francesc Piferrer, Institut de Ciències del Mar, CSIC, Barcelona, Catalonia 8003 Spain
E-Mail: piferrer@icm.csic.es
Abstract: Sex determination (SD) in gonochoristic fish can be genotypic (GSD) or environmental (ESD).
There are many different types of GSD in fish, and among ESD temperature-dependent sex
determination (TSD) is the most common. In fact, the mechanisms underlying SD in fish can be a
combination of GSD and ESD, and many species with GSD can experience temperature effects (TE) on
sex ratios given a certain combination of magnitude and timing of exposure (GSD+TE species). Since
fish are ectothermic animals, temperature affects all aspects of growth and development. Thus, in
GSD+TE or purely TSD species, different, i.e., masculinizing vs. feminizing, temperatures also affect
growth rates. Here we discuss some aspects of this interrelationship, the response patterns of fish sex
ratios to temperature and propose some research avenues in order to discern direct vs. indirect (e.g,
through increased metabolism) effects of temperature on fish sex ratios.
DIETARY TAURINE SUPPLEMENTATION INCREASES METHIONINE RETENTION IN
GILTHEAD SEABREAM (SPARUS AURATA) LARVAE
Pinto, W., Santos, A., Dinis, M.T., Aragão, C.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Wilson Pinto, CCMAR, Universidade do Algarve, Campus de Gambelas, Faro, 8005-139
Portugal
E-Mail: wpinto@ualg.pt
Abstract: Taurine is a promising candidate for growth promotion in fish, but scarce knowledge exists
about the effects of its dietary supplementation on metabolism of amino acids (AA), the building blocks
for growth. Using gilthead seabream as model, this work assessed the effect of dietary taurine
supplementation on metabolism of methionine, an AA precursor of taurine. Fish with 38 days after
hatching were fed enriched Artemia metanauplii for 30 minutes and tube-fed a saline solution or a
taurine supplement (3 % of protein from an Artemia meal), to which 14C-methionine was added.
Subsequently, radiolabel on seabream body, free AA and catabolised fractions were determined. Results
showed significantly higher methionine retention in body and free AA fractions and a lower catabolism
on the taurine supplemented treatment. Therefore, dietary taurine supplementation spares methionine
and reduces its utilization for energy production, which may lead to growth optimization of gilthead
seabream during the larval stage.
ESTIMATION OF SMOLT READINESS BY CHANGES IN SEA WATER PREFERENCE
Pirhonen, J
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Juhani Pirhonen, Department of Biological and Environmental Science, University of Jyväskylä,
Jyväskylä, 40014 Finland
E-Mail: juhani.pirhonen@jyu.fi
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Abstract: 0+ Baltic salmon will be given the possibility to "migrate" to 2.5 % sea water at two to three
week intervals between April and June under laboratory conditions. The possible change in the sea water
preference will be estimated by the number of PIT-tagged fish moving voluntarily from fresh water to
sea water during 1-week tests. This test could be used as a non-lethal option to estimate smolt readiness
for sea water transfer.
THE DIVERSE FUNCTIONS OF FGF3 IN CONSTITUTING THE HYPOTHALAMOHYPOPHYSEAL AXIS IN ZEBRAFISH
Pogoda, H.-M., Levkowitz, G., Hammerschmidt, M.
Symposium: Zebrafish: a model for physiology Presentation:oral
Contact: Hans-Martin Pogoda, Institut fuer Entwicklungsbiologie, Universitaet zu Koeln, Zuelpicher
Str. 47b, Koeln, NRW 50674 Germany
E-Mail: pogodah@uni-koeln.de
Abstract: Paracrine factors of the Fibroblast-Growth-Factor family promote cell survival and control cell
patterning along the dorso-ventral axis in the developing adenohypophysis of mammals. Previously,
others and us have shown, that FGF3 fulfills comparable functions in adenohypophysis development of
fish. Since fgf3 is expressed not just in proximity to the anterior but also to the posterior pituitary gland
we asked whether this factor has an additional impact on neurohypophysis development. Analyzing
wildtype and fgf3 -/- larvae we found that in fgf3 mutants neurohypophyseal axon termini fail to migrate
towards the adenohypophysis and that the blood vessel system supporting the pituitary gets not
established. We hypothesize that FGF3 acts as a chemoattractant on neurosecretory nerve endings and
blood vessels to set up a functional neurohypophysis. In this light, FGF factors appear not just as
important players solely in adenohypohyseal development but rather act as key factors in setting up the
entire Hypothalamo-Hypophyseal axis.
GUT GLUCOSE METABOLISM AND GLUCOSENSING IN RAINBOW TROUT
Polakof, S., Alvarez, R., Soengas, J.L.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Sergio Polakof, Laboratory of Fish Physiology, Faculty of Biology, University of Vigo, Vigo,
Galicia 36310 Spain
E-Mail: spolakof@uvigo.es
Abstract: The main objective of the present study was to evaluate the relative contribution of the
intestine to the glucose homeostasis in rainbow trout. In vivo, rainbow trout gut displays an important
glucose metabolism based on a surprising ability to store glucose as glycogen as well as to the large
capacity to oxidize glucose, which constitutes a surprising result for a carnivorous fish. We also fully
characterized gut glucose metabolism in vitro. Thus, we observed that a high amount of glucose is
oxidized to lactate supporting the importance of glucose in gut metabolism. Moreover, we corroborate
the minor actions of insulin in trout gut while other hormones like GLP-1 and C-peptide emerge as
major hormonal regulators of glucose metabolism in fish gut. Finally, we also obtained evidence for the
first time in fish for the existence of a glucosensing mechanism in the midgut of this carnivorous species.
GLUCOSE UTILIZATION IS IMPROVED BY LONG-TERM INSULIN TREATMENT IN
RAINBOW TROUT (ONCORHYNCHUS MYKISS)
Polakof, S., Skiba-Cassy, S., Corraze, G., Médale, F. and Panserat, S.
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Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Sergio Polakof, Laboratory of Fish Physiology, Faculty of Biology, University of Vigo, Vigo,
Galicia 36310 Spain
E-Mail: spolakof@uvigo.es
Abstract: For sustainable aquaculture, new aquafeed containing plant-based ingredients rich in
carbohydrates are needed. However, carnivorous rainbow trout is considered as “glucose intolerant” due
to the prolonged hyperglycemia experienced after intake of high-carbohydrate meals. In the present
study, we assess the ability of rainbow trout to deal with a glucose load and to improve glucose
utilization in fish receiving a chronic administration of insulin. Fish were implanted with miniosmotic
pumps releasing either saline solution alone or containing bovine insulin (0.35 IU•kg-1 •day-1) for 4
days and then were subjected to a glucose challenge (intraperitoneal injection, 250 mg•kg-1) to study
glucose homeostasis. We found no evidence that the “glucose intolerance” in trout could be linked to any
of the molecular markers of glucose metabolism in liver and muscle, and that long-term insulin
treatment improves glucose metabolism in fish subjected to a glucose challenge. Further studies with fish
fed carbohydrate-diets are in progress.
MUTAGENIC IMPACT IN FISH INDUCED BY A PULSE OF PESTICIDE MIXTURE
ASSOCIATED WITH AGRICULTURAL RUNOFF EVENTS
Polard, T., Jean, S., Merlina, G., Laplanche, C., Pinelli, E., and Gauthier, L.
Symposium: Fish in a toxic world Presentation:oral
Contact: Thierry Polard, EcoLab - Laboratoire d'écologie fonctionnelle, Avenue de l'agrobiopoleAuzeville Tolosane, BP 32607, Castanet-Tolosan, 31326 France
E-Mail: thierry.polard@ensat.fr
Abstract: When heavy rainfalls follow herbicides application in spring, the intense surface runoffs induce
stream water contamination. Aquatic organisms are then briefly exposed to a complex mixture of
contaminants. The aim of the present study is two-fold. We investigated both the level of contamination
and the genotoxic impact induced in fish by such events. A model organism (Carassius carassius) was
exposed during 4 days in controlled conditions to water sampled daily in the Save River, which is
representative of agricultural streams in South-Western France. Three hydrological conditions were
compared: basal flow, winter flood, and spring flood. Water chemical analysis confirmed the higher
contamination of the spring flood water. Pesticides analysis in fish muscles and livers revealed the
contamination by chemicals. Micronucleus and comet assay in peripheral erythrocytes highlighted the
higher genotoxicity of spring flood water. Subsequently exposures to experimental mixtures were
performed in order to confirm the genotoxicity of pesticides detected in situ.
EVALUATION OF A FISH-FRIENDLY VACUUM PUMP TO REMOVE SALVAGED FISH FROM
THE TRACY FISH COLLECTION FACILITY.
Portz, Donald E., and Sutphin, Zak
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Don Portz, US Bureau of Reclamation, Fisheries and Wildlife Resources Group, Denver
Federal Center, 6th Ave and Kipling Streets, Denver, Colorado 80225 USA
E-Mail: dportz@usbr.gov
Abstract: Dense fish schools are salvaged at Reclamation’s Tracy Fish Collection Facility (Tracy,
California) and held in holding tanks awaiting transfer to fish hauling trucks. While vacuum pumps are
commonly used to transfer hatchery fish and unload fishing vessels, the effects of these devices on fish
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health and survival are poorly understood. Vacuum systems may inadvertently cause physiological stress
and damage due to negative pressures exerted and physical damage that potentially can lead to mortality.
An evaluation of a commercially available fish vacuum pump system to determine physiological stress,
physical damage, compromised swimming performance, and 96-hr survival was performed at
Reclamation’s Denver Hydraulics Laboratory using threadfin shad (Dorosoma petenense) and rainbow
trout (Oncorhynchus mykiss). Preliminary results show greater physical damage among vacuum
pumped fish than control using fluorescein dye. However, 96-hr survival was high at 97% and 99%, for
threadfin shad and rainbow trout, respectively after exposure to the vacuum pump.
CHARACTERIZING FISH HABITAT QUALITY AND QUANTITY IN STREAMS USING A
FRAMEWORK OF LONGITUDINAL AND AT-A-STATION HYDRAULICS
Post, J.R. and Laliberte, J.J.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: John R. Post, Department of Biological Sciences, University of Calgary, 2500 University Drive
NW, Calgary, Alberta T2N 1N4 Canada
E-Mail: jrpost@ucalgary.ca
Abstract: Longitudinal hydraulic geometry provides at-a-station characteristics of width, depth and
velocity as a function of discharge for watersheds varying in gradient. Spatially explicit habitat can be
derived from these general patterns using 2-d hydraulic modelling at the reach scale. Fish habitat
suitability can be assessed in two ways: (a) empirical suitability curves and (b) bioenergetics models
derived from descriptions of insect drift dynamics, foraging behaviour and swimming costs. The
combination of longitudinal hydraulic geometry, reach scale hydraulics and empirical and bioenergetics
formulations of habitat suitability provide a tool for assessing impacts of flow perturbations on habitat
across spatial scales. Predictions of habitat quality across stream size are dependent on watershed
gradient, water temperature, fish life history stage, and ecosystem productivity. Explicit consideration of
fish energetics allows a mechanistic derivation of the relationship between fish population production
and flow manipulations that are often assumed, but rarely demonstrated.
LOW SPEED FORCED SWIMMING AND RECOVERY FROM EXHAUSTIVE EXERCISE IN
ATLANTIC SALMON SMOLT.
Powell,M.D., Krieger, A. and Dahle, D.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Mark D. Powell, Faculty of Biosciences and Aquaculture, Bodø University College, Bodø,
8049 Norway
E-Mail: Mark.Powell@hibo.no
Abstract: This study aimed to examine whether low speed forced swimming could enhance the recovery
of Atlantic salmon smolt following exhaustive exercise at 7.8 (± SE 0.1) oC. 0+ smolt maintained in
seawater and sibling 1+ smolt maintained in freshwater and acclimated for 3 weeks to seawater were
used. Fish were chased for 10 min then placed into a swim tunnel at 0, 1 or 1.5 bodylengths s-1 for 0,
0.5, 1, 2, 4, 6 h. Fish were removed, euthanased, caudal blood sampled and analyzed for pH,
heamatocrit, heaemoglobin, lactate and cortisol. All fish showed a rapid increase in plasma haematocrit,
haemoglobin, cortisol, and lactate and a decrease then recovery in pH following exhaustive exercise.
There were apparent differences in the results between the different experiments with regard to the
recovery of the fish but no effect of swim speed. 0+ seawater fish showed a progressive recovery of
haematocrit, haemoglobin and lactate over the 6 h recovery period. Cortisol levels were not recovered
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during the 6 h post exhaustion period for either 0+ not 1+ fish. Plasma lactate levels were recovered by 6
h in 1+ fish in freshwater but not in seawater. These results suggest that Atlantic salmon smolt cannot
be recovered from exhaustive exercise by forced low speed swimming but also that differences exist in the
recovery response of different smolt types and that environmental salinity appears to influence the
recovery response.
THE GLOBAL TRANSCRIPTOME DURING DELAYED SKELETOGENESIS INDUCED BY
MINERAL RESTRICTION IN RAINBOW TROUT
Power, D.M., Louro, B.1, Pinto P.I..S., Law A., Fontagné S., Kuhl H., Matsumura, H., Terauchi, R.,
Reinhardt R., De Koning D.J., and Canario A.V.M.
Symposium: Muscle development and growth Presentation:oral
Contact: Deborah M Power, 1CCMAR, Univ. do Algarve, Faro, Algarve 8005-139 Portugal
E-Mail: dpower@ualg.pt
Abstract: The impact of reduced mineral availability on the transcriptome of the musculoskeletal system
during its development in rainbow trout was assessed using SuperSAGE (Serial Analysis Gene
Expression). Developing trout maintained on diets poor in calcium or phosphorus had a clear phenotype
of delayed cartilage formation and endochondral ossification. Three SuperSAGE (Serial Analysis Gene
Expression) libraries were constructed from approx. 1g of poly(A)+-RNA prepared from the posterior
vertebra of trout after removal of muscle (Matsumura et al., 2003, PNAS 100). Amplified ditags were
directly sequenced with a 454 GS FLX sequencer. 584 and 154 tags were differentially expressed (false
discovery rate 0.2) between the control and low Ca or low P diet, respectively. Ingenuity pathway
analysis (IPA) of differentially expressed tags under the category “biological functions” grouped the
greatest number under “skeletal and muscular system development and function”. Analysis of global
pathway responses revealed overlapping and treatment specific pathways.
ICHTHYOFAUNA ASSOCIATED TO AQUATIC MACROPHYTES IN FLOODPLAIN LAKES OF
SOLIMÕES RIVER, AMAZON- BRASIL
Prado, K.L.L. and Freitas, C.E.C.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Káren Prado, Instituto PIATAM, Rua N n. 50 Conj. Eldorado, Manaus, Amazonas 69077-130
Brazil
E-Mail: karen.prado@piatam.org.br
Abstract: The aim of this study was to determine the composition of fish assemblages associated to
aquatic macrophytes at floodplain lakes in Solimões River. The samples were collect at macrophyte
stands composed by different plant species in two seasons of hydrological cycle, tha dry and flooding
seasons. In the collection 3,391 individuals from 132 fish species were captured in both seasons.
Abundance, richness and diversity indexes were higher at the dry season. The different in abundance and
richness found between the periods probably occurred due the variation on habitats availability along the
hydrological cycle. In the flooding season there is an increase in the availability of habitats due a higher
volume of water dispersing the fish. In the other hand, food and habitat availability decrease
concentrating fish at macrophytes banks in the dry season.
EVALUATION OF THE HEALTH STATUS IN EUROPEAN SEA BASS VIA A SET OF
BIOMARKERS
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Prévot D'Alvise, N., Hachfi, L., Pierre, S., Gaillard, S., Richard, S., Coupe, S., and Grillasca, J.P.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Prevot D'Alvise Nathalie, Equipe de Biologie Moléculaire Marine, Université du Sud Toulon
Var, avenue de l'université, Bat U, BP 20132, La Garde, Toulon 83957 France
E-Mail: prevot@univ-tln.fr
Abstract: Throughout the last decades, industrial, agricultural and urban wastes have been discharged
into estuaries... causing a considerable increase in pollution and a progressive degradation of marine
ecosystems. Most effluents containing a large variety of pollutants including PAHs, surfactants,
persistent organic pollutants. The main characteristics of these compounds are their chronic high toxicity
and their hydrophobicity. Even if these pollutants are present at low concentrations in marine
environment, they represent a significant threat to wildlife. Our project will focus on the European
seabass (Dicentrarchus labrax), which arouses a great socio-economic and scientific interest, especially
around the Mediterranean Sea. Our methodology involves a molecular tool: cDNA microarray ,specific
of sea bass, that will allow to select a set of genes representative of its health status. Subsequently, an
innovative monitoring tool will be developed to identify risks induced by exposure to environmental
factors and will constitute a valuable instrument for prevention and monitoring.
GOT GAS? TRY THESE BIOMARKERS!
Pribyl, A.L., Schreck, C.B., Parker, S.J., and Weis, V. M.
Symposium: Fish living on the edge Presentation:oral
Contact: Alena Pribyl, Dept. of Fisheries and Wildlife, Nash 104, Corvallis, OR 97331 USA
E-Mail: alenapribyl@yahoo.com
Abstract: Marine rockfish Sebastes spp. are an important commercial and recreational fishery off the
West coast of North America. Many species of rockfish experience high discard mortality as a result of
pressure-related problems associated with capture, called “barotrauma.” Research suggests rockfish have
the potential to survive barotrauma if immediately recompressed, but the potential for long term survival
is unknown. As part of our work to assess recovery of rockfish after barotrauma, we searched for
molecular biomarkers in the liver and heart tissue of black rockfish S. melanops that may be useful
indicators of barotrauma. We created a rockfish-specific cDNA microarray to search for potential
candidate genes, and then used QRT-PCR to validate expression levels in biological replicates. We
identified and validated six potential biomarkers associated with the innate immune system that were upregulated in liver tissue at 3 days post-barotrauma. Immune genes were no longer up-regulated 31 days
post-barotrauma, suggesting that rockfish were recovering.
EFFECT OF CONFINEMENT STRESS ON THE TRANSCRIPTOME OF RAINBOW TROUT
GILL IN FRESHWATER
Prunet, P., Lecam, A., Montfort, J., Leguen I. and Pottinger, T.G.
Symposium: Stress axis regulation Presentation:oral
Contact: Patrick Prunet, INRA-SCRIBE campus de Beaulieu, Rennes, 35042 France
E-Mail: patrick.prunet@rennes.inra.fr
Abstract: Although confinement stress has been shown to have impact on gill osmoregulatory ions
exchanges and also compromise ionoregulatory pathways, there are limited information on other
molecular mechanisms developped in gills in response to confinement stress. The present studies aims to
clarify the main cellular pathways which are modified after such stress. For that purpose, we have been
studying the transcriptome of gill tissue of rainbow trout exposed to acute and chronic stress. Microarray
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analysis have been carried out using a 44,000 trout oligos array which allowed us to have gene profiles in
control and stressed fish at various time points ranging from short-term (2h) until long-term (21 days) .
Statistical and Ontology analysis of these data indicated the major cellular processes which are mobilized
after stress. These information will be compared with information provided by a similar microarray
study of gill transcriptome in cortisol –injected rainbow trout.
COMPUTER APPLICATION FOR THE ANALYSIS AND DESIGN OF VERTICAL SLOT
FISHWAYS IN ACORDANCE WITH THE REQUIREMENTS OF THE TARGET SPECIES
Puertas, J., Balairón, L., Cea, L., Pena, L., Bermúdez, M., Rodríguez, A., and Rabuñal, J.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: María Bermúdez, Civil Engineering School, University of A Coruña, Campus de Elviña s/n, A
Coruña, A Coruña 15071 Spain
E-Mail: mbermudez@udc.es
Abstract: The appropriate design of a vertical slot fishway depends on an interplay between hydraulic and
biological variables, since the hydrodynamic properties of the fishway must meet the requirements of the
fish species for which it is intended. This paper presents a tool, sponsored by CEDEX and the Ministry
of the Environment (Spain), designed to analyze the efficiency of a fishway model according to this
ecohydraulic criterion. The application can be used either in the analysis of an existing fishway or in the
design process of a new one. Considering the complexity of the hydraulic and biological phenomena
involved in the process of swimming through a fishway, the tool presented here does not intend to
determine an optimum design, but rather to establish an objective way for comparing different fishway
designs, considering not only hydraulic aspects but also trying to quantify biological aspects of the target
fish species.
EFFECT OF PARTIAL SUBSTITUTION OF FISH MEAL FOR VEGETABLE MEAL IN DIET ON
GROWTH AND METABOLISM OF JUVENILE THICK-LIPPED GREY MULLET (CHELON
LABROSUS)
Pujante, I.M., Ruiz-Jarabo, I., Martos-Sitcha, J.A., Naranjo, J.M., Amezcua, O., and Mancera, J.M
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Isabel Maria Pujante Rodriguez, Universidad de Cadiz, Facultad de Ciencias del MAr y
Ambientales. Republica Saharaui s/n, Puerto Real, Cadiz 11510 Spain
E-Mail: Isabel.pujante@uca.es
Abstract: The effect of three diets with different contents of fish-meal (Diet control: 60, Diet 1: 24 and
Diet 2: 5%) were tested during a trial of 5 moths using 12 months old specimens. Two stages were
detected: i) a initial period of 3 months with similar growth among groups; ii) a final period of 2 months
with a significant difference in the growth (Diet control > Diet 2 > Diet 1). Metabolic parameters
decreased their levels in plasma, liver and muscle on increasing the percentage of vegetable meal on diet.
Our results indicate that it is possible to substitute high levels of fish meal for that of vegetable origin in
the diet of C. labrosus depending on the age of specimens. Furthermore, due to the high cost of fishmeal, this substitute can lead to a considerable reduction in aquaculture production prices.
A COMPARISON OF THE SWIMMING PERFORMANCE OF THREE IBERIAN CYPRINIDS
Quintella, B.R., Mateus, C.S., Alexandre, C. and Almeida, P.R.
Symposium: Swimming physiology of fish Presentation:oral
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Contact: Bernardo Quintella, Center of Oceanography, Instituto de Oceanografia, Faculdade de Ciências
da universidade de Lisboa, Campo Grande, Lisbon, Lisbon 1749-016 Portugal
E-Mail: bquintella@netcabo.pt
Abstract: The most common method used to measure swimming performance of fishes in the laboratory
is the determination of the critical swimming speed (Ucrit), defined as the maximum velocity a fish can
sustain for a set period. It is assumed that fishes make their maximum aerobic effort at Ucrit and on this
basis this speed has been used as a standard level of performance. The Ucrit of the barbel Luciobarbus
bocagei, the nase Pseudochondrostoma polylepis and the chub Squalius carolitertii, three endemic
cyprinids of the Iberian Peninsula, was measured in a swimming tunnel using a standard procedure. The
average Ucrit of 0.81 m s-1 obtained for the Iberian barbel, was close to the value achieved by the Iberian
nase i.e. 0.78 m s-1, but much higher than the 0.54 m s-1 recorded with the Iberian chub specimens.
This data was gathered to serve as baseline information in the definition of the water velocity criteria in
fishways to increase the passage efficiency to the target species.
EFFECT OF FASTING AND REFEEDING ON THYROIDAL HORMONE CONCENTRATIONS
AND GROWTH PERFORMANCE IN RAINBOW TROUT (ONCORHYNCHUS MYKISS)
Rahimi, R., Farhangi, M., Rezaie, F.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Ruhollah Rahimi, Chabahr Maritime university, Chabahar, Sistan va Baluchestan 99717-56499
Iran
E-Mail: r_rahimi6083@yahoo.com
Abstract: This study aimed to show the effect of four feeding regimes on thyroid hormones
concentrations, growth performance and food coefficient with 4 treatments and 3 replication in 1387
winter. Each tank was containing 23 fishes in each unit with an initial mean weight (SD) 47.19 ± 0.42.
Fish were fed twice a day ad libitum as follow: Treatment A (TA): Control treatment; Continues feeding,
Treatment B (TB): 4 weeks of starvation and 5 weeks of refeeding, Treatment C (TC): 3 weeks of
starvation and 5 weeks of refeeding, Treatment D (TD): 2 weeks of starvation and 5 weeks of refeeding.
Indexes like Food Coefficient Ratio (FCR), Specific Growth Rate (SGR), daily food intake and thyroid
hormones (T3, T4) were also examined during the experiment. Blood were sampled for thyroid
hormones concentration examination at the beginning of the experiment and at the end of the starvation
and every 12 days in refeeding periods. TB and TC had significant different (P<0.01) in comparison
with other treatments in SGR but no significant difference were observed among themselves (P>0.05).
There were no significant difference between the treatments in FCR (P>0.05). T3 concentration came
down in compare with control treatment at the end of the starvation (Day 29) (P<0.001) but increase in
the refeeding periods. T4 concentrations of fasting groups were lower than control group at the end of
fasting periods (P<0.05). But T4 trend in refeeding periods were increasingly. According to the results
different treatments of feeding regimes could be affected on thyroid hormones concentrations. Fasting
periods reduced their concentrations and refeeding periods increased their. TB and TC were shown more
indexes of CG in comparison with TA and TD. Still thyroid hormones can not show the quality of CG
alone and we suggest to see other growth relating physiological elements in different feeding diets and
regimes in future studies.
IDENTIFICATION AND FUNCTIONAL ASSESSMENT OF CANDIDATE GENES
REGULATING MUSCLE FIBER PRODUCTION.
Rallière, C., Lebret, V., Cousin, X., and Rescan, P.Y.
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Symposium: Muscle development and growth Presentation:oral
Contact: P.Y. Rescan, National Institute for Agricultural Research, Joint Research Unit for Fish
Physiology, Biodiversity and the Environment, INRA Scribe, IFR140, Campus de Beaulieu., Rennes,
35042 France
E-Mail: pierre-yves.rescan@rennes.inra.fr
Abstract: A unique feature of fish is that new muscle fibres continue to be produced throughout much of
the life cycle whereas mammalian postnatal growth depends only on hypertrophy of muscle fibres that
are formed during embryogenesis. The post-embryonic formation of muscle fibres in fish occurs in two
phases. In the first phase, which takes place in late embryo, new fibres are formed at the dorsal and
ventral domains of the myotome; this regionalized (stratified) hyperplasia is powered by external cells
recovering the embryonic myotome. In the second phase of hyperplasia (mosaic hyperplasia) which
occurs far into adulthood, new muscle fibres are added throughout the whole myotome. In order to
decipher the genetic network regulating myotube neoformation we combined microarrays technology
and in situ screen to identify, in trout late embryo, the genes that are specifically transcribed in external
cells and/or in ventral and dorsal regions of the myotome. Some aspects of functional analysis of
candidate genes thus selected will be discussed.
RESPONSES OF FISH TO HYPOXIA
Randall, D. J.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: David Randall, Biology and Chemistry, City University of Hong Kong, Tat Chee Avenue,
Kowloon, Hong Kong China
E-Mail: bhrand@cityu.edu.hk
Abstract: Teleost fish respond to hypoxia by reducing energy turnover through inhibition of
reproduction, food intake, locomotion, and a decrease body temperature. There is little or no change in
organ structure and gene expression during the first few weeks after starvation during normoxia. Thus
changes in gene expression associated with hypoxia are probably not associated with cessation of feeding.
Reproductive development may continue during hypoxia, egg production will occur if energy is available
but final egg maturation is inhibited and eggs are not released into a hypoxic environment. There is
extensive tissue damage in the liver, especially during the first few days of hypoxia, probably related to
ROS production, but there are no changes in apoptotic rates. There is cell cycle arrest presumably to
allow cellular repair rather than cell death. It is difficult to ascertain if the genomic responses at the
cellular level are cause or effect.
THE EFFECTS OF TEMPERATURE CHANGES ON RESPIRATORY AND CARDIAC
FUNCTION OF TELEOST FISH.
Rantin, F.T., Kalinin, A.L. and Glass, M.L.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Tadeu Rantin, Federal University of São Carlos, Department of Physiological Sciences,
Laboratory of Zoophysiology and Comparative Biochemistry, São Carlos, São Paulo 13565-905 Brazil
E-Mail: ftrantin@ufscar.br
Abstract: Teleost fish must cope with ambient temperature changes, which has a large impact on their
physiology. Fish usually exhibit a preference for a temperature range, which usually coincides with
optimal aerobic capacity. A simple behavioral response is to move to waters of favorable temperatures.
However, some habitats do not allow an efficient behavioral thermoregulation, and changes of
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temperature immediately and substantially influence their cardiorespiratory functions. Acute
temperature fluctuations and the temperature-dependent regulation of cardiorespiratory performance
become crucial for these animals. This motivates a growing concern about the possible impacts of global
warming, since it is associated with ever-changing temperatures and oxygen levels in aquatic ecosystems.
We discuss what happens to cardiorespiratory functions in fish exposed to changes of temperature.
Therefore, we find it useful to review the data at this point, hoping to provoke much further research in
this field, that call for interactions between ecology, ethology, physiology and aquaculture.
THE HEPATIC GROWTH HORMONE RECEPTORS OF RAINBOW TROUT
DIFFERENTIALLY LINK TO SIGNAL TRANSDUCTION PATHWAYS
Reindl, K.M., Kittilson, J.D. Jones, E. and Sheridan, M.A.
Symposium: Contributed Papers Presentation:Poster
Contact: Mark Sheridan, Department of Biological Sciences, North Dakota State University, Fargo, ND
58108 USA
E-Mail: mark.sheridan@ndsu.edu
Abstract: Previously, we characterized two growth hormone receptors (GHR) from rainbow trout that
were differentially expressed. In this study, we examined the molecular signaling events of the trout
GHRs. Salmon GH stimulated IGF-1 expression in isolated hepatocytes in a time- and concentrationrelated manner. sGH also stimulated rapid (within 10 min) phosphorylation of Jak2, Erk1/2, and Akt;
inhibitors of the JAK, ERK and Akt pathways blocked GH-stimulated IGF-1 expression. The rainbow
trout GHRs, GHR1 and GHR2, were individually transfected into CHO-K1 cells. GHR1 preferentially
activated JAK2/STAT5, whereas GHR2 preferentially activated Akt and ERK. These findings indicate
that the JAK/STAT, ERK, and Akt pathways mediate GH-stimulated IGF-1 expression in trout
hepatocytes and that that two GHRs of trout differentially link to the signal effector pathways. (This
work was supported by NSF grant IOS 0920116.)
THE EFFECT OF ACUTE AND CHRONIC EXPOSURE TO REDUCED AMBIENT OXYGEN
ON REDUCED GLUTATHIONE LEVELS IN A HYPOXIA AND ANOXIA TOLERANT REEF
SHARK.
Renshaw, Gillian, Ania Kutek, Jamin M. Mulvey, W.Wesley Dowd Dietmar Kultz
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Gillian Renshaw, Hypoxia and Ischemia Research Unit. Griffith University Gold Coast
campus, Patklands Drive,, Southport., Qld. 4222 Australia
E-Mail: g.renshaw@griffith.edu.au
Abstract: Shallow reef platforms provide an intermittently hypoxic environment which could potentially
cause oxidative stress unless antioxidant defence can be rapidly increased. The epaulette shark
(Hemiscyllium ocellatum) not only occupies habitats with intermittently variable oxygen levels but even
tolerates up to 5 hours of anoxia. To evaluate one antioxidant defence: the level of reduced glutathione
(GSH) was measured in brain tissue from animals challenged with one episode of either hypoxia (5 %
normal oxygen saturation) or anoxia and their respective controls. In parallel experiments, the effect of
hypoxic pre-conditioning and anoxic pre-conditioning on the level of brain GSH was compared to
controls. Surprisingly, GSH levels in control animals were increased by single but not multiple episodes
of handling and confinement. The level of reduced glutathione (GSH) was significantly altered by
chronic exposure to preconditioning. Increased antioxidant defence could provide an adaptive advantage
during cyclic periods of low nocturnal oxygen levels.
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USING INDIVIDUAL COPING STYLES TO EXPLAIN WITHIN-POPULATION VARIATION IN
ADAPTIVE GENE EXPRESSION
Rey, S., Roher, N., Boltaña, S., Mackenzie, S.
Symposium: Zebrafish: a model for physiology Presentation:Poster
Contact: Sonia Rey Planellas, Dpt. de Biologia Cel.lular, Fisiologia i Immunologia, Unitat de Fisiologia
Animal, Facultat de Biociències, Edifici C, Universitat Autònoma de Barcelona, Cerdanyola del Valles,
Barcelona 8193 Spain
E-Mail: sonia.rey@uab.cat
Abstract: Individual stress coping style has profound effects on how animals respond to environmental
change, and individuals within a population strikingly differ in how gene expression shifts in response to
challenge. This study used a wild type Zebrafish (Danio rerio) population to: 1) identify and screen for
individual coping style and 2) global transcriptomics of brains from proactive, reactive or randomly
chosen individuals (n=10/group) under identical conditions. Results show that within our population
individual coping styles can be accurately identified and may represent 10-30% of each phenotype.
Microarray data analyses identify fundamental differences between the three different groups where
variance in gene expression values are reduced by using coping style as an explanatory variable.
Furthermore, significant differences in mRNAs and related biological processes suggest that even under
identical environmental conditions the molecular mechanisms that underpin physiological processes are
very different between proactive and reactive individuals within a population.
DIFFERENTIALLY EXPRESSED CYTOKINES FOLLOWING INFECTION WITH INFECTIOUS
PANCREATIC NECROSIS VIRUS IN VITRO.
Reyes-Cerpa, S., Toro-Ascuy, D., Soto-Rosales, J., Ibañez, J., Reyes-Lopez, F.E., Sandino, A.M., Maisey,
K., Imarai, M.
Symposium: Fish immunological responses Presentation:Poster
Contact: Sebastian Reyes Cerpa, Universidad de Santiago de Chile, Facultad de Quimica y Biologia,
Laboratorio de Inmunologia, Alameda Libertador Bernardo O´Higgins 3363, Estacion Central,
Santiago, Region Metropolitana Chile
E-Mail: sebastian.reyesc@usach.cl
Abstract: The infectious pancreatic necrosis virus (IPNV) causes a persistent infection in salmonids. In
mammals, one mechanism of viral persistence seems to be an imbalance between immunoregulatory
cytokines that can attenuate the inflammatory response. In the current work, we have determined the
levels of expression of several salmonids pro-inflammatory and anti-inflammatory cytokines during the
course of a viral infection in cell culture. Results revealed that LPS up-regulated IL-1Beta and IL-8
expression; Poly I:C up-regulated IL-8 and IFN-I meanwhile IPNV infection induced IL-1Beta as well
the anti-inflammatory cytokine IL-10 and produce a decrease of IL-8. Our results indicate that during
viral infection the anti-inflammatory cytokine IL-10 is preferentially induced, which may partially
explain the viral persistence.
IMMUNOLOGICAL GENE EXPRESSION PROFILES IN SALMO SALAR USING SUSCEPTIBLE
AND RESISTANT FAMILIES CHALLENGED WITH THE INFECTIOUS PANCREATIC
NECROSIS VIRUS (IPNV)
Reyes-López, F.E., Romeo, J., Imarai, M., Boltaña, S., Roher, N., Mackenzie, S, and Vidal, R.
2010 Fish Biology Congress Abstracts

Symposium: Fish immunological responses Presentation:Poster
Contact: Felipe E. Reyes López, Avda. Libertador Bernardo O'Higgins 3363. Facultad de Química y
Biología., Santiago, Región Metropolitana 9170022 Chile
E-Mail: felipereyeslopez@gmail.com
Abstract: Functional genomics is a field of molecular biology that attempts to describe gene functions
and interactions from the vast wealth of data produced by sequencing projects. Measurement at a large
scale of the relative abundance of specific mRNA transcripts using for example microarrays aims to
elucidate specific patterns of gene expression in a particular biological state. Such tools have significant
potential to contribute to solving problems that directly affect productive sectors in the Chilean Salmon
industry, such as infectious pancreatic necrosis disease (IPN).
Our objective in this work was to analyze and evaluate gene expression profiles associated to Salmo salar
exposed to IPNV, using molecular, bioinformatics and genomics tools. Experimentally, 29 families with
known pedigree and variability were infected with IPNV, and Kaplan-Meier mortality curves were
obtained. This allowed us to identify families which were susceptible or resistant. Samples of head
kidney tissue were obtained from susceptible and resistant families and analysed with a salmon-specific
oligonucleotide microarray, 21K microarray, utilizing a reference design with temporal modulation.
Here we present and discuss the results obtained from microarray analyses with specific emphasis upon
the systemic immune response in IPN-resistant and IPN-susceptible strains of Atlantic salmon.
Acknowledgments: PBCT TPI-07, MECESUP2 USA 07101, INNOVA-CORFO 07CN13PBT-90.
THE ‘EL NIÑO’ AND THE MIGRATORY FISH REPRODUCTION IN A RIVER STRETCH
WITH A CASCADE OF DAMS, UPPER URUGUAY RIVER/ BRAZIL
Reynalte-Tataje, D.A.; Zaniboni-Filho, E.; Nuñer, A.P.O.; Nunes, M.C.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Evoy Zaniboni-Filho, Universidade Federal de Santa Catarina, Laboratorio de Biologia e
Cultivo de Peixes de Água Doce (Lapad/CCA/UFSC), Rod. SC 406, no.3532 - Lagoa do Peri,
Florianópolis, Santa Catarina 88066-000 Brazil
E-Mail: zaniboni@cca.ufsc.br
Abstract: The existence of migratory fish spawning in highly regulated rivers has been contested after the
construction of many impoundments at the Upper Uruguay River. This study explored the presence of
migratory fish spawning in this region and its relationship to environmental variables. Samples were
taken in a free-flowing stretch between Itá and Machadinho reservoirs, in two sampling sites: Uruguay
(main river) and Ligeiro (tributary). Samplings were conducted during nine reproductive periods (RPs),
from 2001 to 2010, through surface trawls at night with a plankton net. The study verified the
occurrence of spawning of three migratory species: Salminus brasiliensis, Prochilodus lineatus, and
Steindachneridion scriptum, with great spatiotemporal differences and strongly related to environmental
conditions. While S. scriptum reproduces at the Uruguay River during floods, P. lineatus and S.
brasiliensis spawn only at the Ligeiro River and exclusively in RPs influenced by the ‘El Niño’
phenomenon, when floods coincide with high temperatures.
FATTY ACIDS METABOLISM IN DIPLOID AND TRIPLOID FEMALE RAINBOW TROUT
(ONCORHYNCHUS MYKISS) DURING THE REPRODUCTIVE PERIOD
Ribeiro, C. S; Gomes, A. D; Moreira, R.G; Vieira, V.A.R.O.; Tabata, Y.A; Takahashi, N.S.
Symposium: Physiology of fish in aquaculture Presentation:Poster
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Contact: Cristiele Ribeiro, Physiology departament,Bioscience Institute, São Paulo University, São
Paulo, São Paulo 05508-090 Brazil
E-Mail: cristiele@gmail.com
Abstract: Lipids are important in fish reproduction and fatty acids metabolism is straight related with the
energetic mobilization during gonads maturation. When reproduction is suppressed, as in triploid
females, the fatty acids metabolism can be also altered. The analysis of the gonadossomatic index (IGS)
and in the profile of fatty acids among triploids (3n) and diploids (2n) females during the reproductive
cycle were analyzed. The results showed that triploid females have a smaller value of IGS and this lower
development of the ovaries reflected in many alterations in fatty acids profile in these organs. The
females 3n have a preference to store short chains fatty acids, mainly saturated and monounsaturated,
while the females 2n preferentially stored long chain fatty acids, mainly the polyunsaturated omega 6
series during the reproductive period.
INVESTIGATING THE THERMAL THRESHOLD OF FATTY ACIDS MEMBRANE
RESTRUCTURING IN STEINDACHNERIDION PARAHYBAE (SILURIFORMES:
PIMELODIDAE)
Ribeiro, C.S., Caneppele, D., Schreiner, M. and Moreira, R.G.
Symposium: Fish living on the edge Presentation:Poster
Contact: Cristiele Ribeiro, Institute of Biosciences, University of São Paulo, Rua do Matão, Trav. 14,
321, São Paulo, São Paulo 05508-900 Brazil
E-Mail: cristiele@gmail.com
Abstract: The impact of civilization on natural systems is steadily growing, justifying the importance to
investigate the antropic factors that cause stress in animals in their natural systems. Temperature
alteration affects the structure of fatty acids on cell membranes and can compromise the enzymatic
activity associated with the membranes and the molecules transport processes. Steindachneridion
parahybae juveniles, an endangered Brazilian fish species, were progressively cooled from 30 C to 24, 17
and 12 C , where they were held for up to 5 days. The hepatic and brain lipid polar fractions
(phosphatidylethanolamine and phosphatidylcholine) showed substantial changes in fatty acid
composition. Polyunsaturated fatty acids percent decreased, mainly the highly unsaturated fraction,
compensated by an increase of monounsatured and satured fatty acids at 17 C, showing that this
temperature was the limit to trigger a reactive reostatic response in this group, a profile that was different
from the control (30 C) and the extreme cooling (12 C).
INFLUENCE OF CONTAMINATED MUDFLAT WITH DISPERSED OIL ON THE HEALTH OF
GOLDEN GREY MULLET (LIZA AURATA): PRELIMINARY IN MESOCOSM EXPERIMENT
Richard, M., Milinkovitch, T., Luna-Acosta, A., Godefroy, J., Caupos, F., Thomas-Guyon, H.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Marion Richard, Littoral Environnement Sociétés (LIENSs) UMR 6250 CNRS Université La
Rochelle, 2 Rue Olympe de Gouges, La Rochelle, 17000 France
E-Mail: marionrichard_fr@yahoo.fr
Abstract: Chemical dispersants are often used as cleaning agent of oil spill away from the shore. The aim
of DISCOBIOL program is to compare the influence of contaminated mudflat with oil and chemically
dispersed oil on the health of various organisms. This study was done to observe the behaviour and to
determine the appropriate exposure time of golden grey mullets vs. polluted mud. The originality of this
experiment is to use large mesocosms (0.8 x 4 m) equipped with a tidal cycle system. Mullets were
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exposed to control or contaminated mud with dispersed oil for ten days. Mullets grazed the polluted
mud from the first minutes. Biliary metabolites were significantly increased from 5 days. This study is
the first one of an experiment series where stress response and anti-oxidant enzymes will be analysed.
The program results will be essential for the recommendation implementation for the use of dispersants
in coastal areas.
FREQUENCIES OF IL-1BETA AND IL-10 GENE EXPRESSION IN DIFFERENT TISSUES OF
DICENTRARCHUS LABRAX
Richard, S., Pierre, S., Prévot-d'Alvise, N., Coupé, S., Gaillard, S., Hachfi, L., Couvray, S. and Grillasca,
J.P.
Symposium: Fish immunological responses Presentation:Poster
Contact: Simone Richard, Université du Sud Toulon-Var Laboratoire EB2M-PROTEE, BP 20132, La
Garde Cedex, 83957 France
E-Mail: srichard@univ-tln.fr
Abstract: Interleukin-1beta (IL-1b) and interleukin-10 (IL-10) are immunomodulatory molecules playing
a pivotal role in coordinating immune responses. IL-1b and IL-10 gene expressions were assessed in liver,
spleen and muscle of Dicentrarchus labrax (25 specimens without clinical symptoms of infectious
diseases), by reverse transcription polymerase chain reaction followed by PCR. IL-10 mRNA was
detected in 17/25 (68%), in 12/25 (48%) and 5/25 (20%) for spleen, liver and muscle, respectively. IL1b mRNA was detected in 8/25 (32%), 5/25 (20%) and 4/25 (16%) for the same tissues. Thus, IL-10
mRNA was more frequently detected than IL-1b for spleen (p=0.024) and liver (p=0.073). For IL-10,
there were differences of frequency between spleen and muscle (p=0.02). For IL-1b, no difference was
observed between the three tissues. This preliminary study underlines the variability of IL-1b and IL-10
gene expression. Complementary experiments will be carried on challenge experiments with pathogens
in order to evaluated potential between IL-1b and IL-10 gene expression.
FISH ON THE OXYGEN EDGE: HYPOXIA TOLERANCE IN INTERTIDAL FISHES
Richards, J.G., Mandic, M., and Yao, L.
Symposium: Fish living on the edge Presentation:oral
Contact: Jeffrey Richards, Department of Zoology, The University of BC, 6270 University Blvd,
Vancouver, BC V6G 1R4 Canada
E-Mail: jrichard@zoology.ubc.ca
Abstract: Environmental hypoxia is a common occurrence in many aquatic environments and fish that
inhabit these waters have evolved a remarkable suite of strategies to survive low oxygen including
modifications to behaviour, morphology, physiology, biochemistry, and gene expression patterns. In
order to understand the adaptive value of these strategies, we have adopted a multi-species comparative
approach, which attempts to explain natural variation in hypoxia tolerance by measuring physiological
and biochemical traits related to O2 extraction and hypoxia-related ATP production. Specifically, we
have quantified hypoxia tolerance in numerous species of fish from the family Cottidae (commonly
called sculpins) as well as various species of zebrafish. Variation in hypoxia tolerance in both of these
groups of fish is related to the biochemical capacity to generate ATP using O2-independent metabolic
pathways. Funded by NSERC.
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GROWTH HORMONE AND IGF-I EFFECT ON MUSCLE PROLIFERATION IN GILTHEAD
SEA BREAM (SPARUS AURATA)
Rius-Francino, M., Capilla, E., Acerete, L., Navarro, I. and Gutierrez, J.
Symposium: Muscle development and growth Presentation:Poster
Contact: Mònica Rius-Francino, Facultat de Biologia/ Dept.Fisiologia 3ªplanta, Avgda.Diagonal, 645,
Barcelona, Barcelona 8028 Spain
E-Mail: mriusfrancino@ub.edu
Abstract: The endocrine function of Growth Hormone (GH) compared with Insulin-like growth factor I
(IGF-I) on sea bream muscle cells in culture has been investigated. We have analyzed the effect of GH
through myocyte development (day 2, myoblast stage; and day 9, myotube stage) at different hormone
concentrations (0.1, 1, 10 and 100 nM). By western blot analysis we have measured GH stimulation on
Akt phosphorylation. While no differences were observed at day 2, a dose response of GH action was
detected at the myotube stage indicating an activation of this signalling pathway. Next, we have also
analyzed the stimulatory effects of GH (10nM) and IGF-I (100nM) on muscle proliferation, measured as
the presence of Proliferating Cell Nuclear Antigen positive cells quantified by immunocitochemistry. In
order to elucidate if GH exerts its effects directly or through local GH-induced IGF-I production, GH
stimulation of proliferation will be studied blocking the IGF-I pathway.
THE EFFECTS OF CORTISOL ON RHESUS GLYCOPROTEIN AND GLUTAMINE
SYNTHETASE EXPRESSION IN THE GULF TOADFISH, OPSANUS BETA
Rodela, T.R., McDonald, M.D., Gilmour, K.M., and Walsh, P.J.
Symposium: Fish living on the edge Presentation:oral
Contact: Tammy Rodela, University of Ottawa, 30 Marie Curie, Ottawa, ON K1N 6N5 Canada
E-Mail: trode075@uottawa.ca
Abstract: In their native environment, gulf toadfish excrete equal quantities of ammonia and urea.
However, upon exposure to stressful conditions in the laboratory (i.e. crowding, confinement, air
exposure), toadfish decrease branchial ammonia excretion and become ureotelic. The objective of this
study was to determine the influence of cortisol on ammonia permeability within the context of Rh
glycoproteins and the ammonia-fixing enzyme, glutamine synthetase (GS). In vivo pharmacological
investigations demonstrated an inverse relationship between circulating cortisol levels and ammonia
excretion rates. Presently, four Rh isoforms (Rhag, Rhbg, Rhcg1, Rhcg2) have been isolated from
toadfish with high levels of expression in the gill and liver. Current research is examining changes in Rh
and GS mRNA expression in response to various corticosteroid manipulations. The data suggest that
cortisol may influence both GS activity and Rh expression to regulate ammonia excretion rates in
ureotelic toadfish. (Funded by NSERC to KMG and PJW and NSF to MDM).
GROWTH, AND METABOLITE LEVELS IN JUVENILE SENEGALESE SOLE (SOLEA
SENEGALENSIS) FED WITH DIETS PARTIALLY REPLACED BY VEGETAL SOURCES.
Rodiles, A., Alarcón, F.J., Hachero-Cruzado, I., Ruíz-Jarabo, I. , Mancera, J.M., Lall, S.P. and Herrera,
M.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Ana Rodiles Guerrero, Universidad de Almería., ALMERIA, ALMERIA 4120 Spain
E-Mail: arodiles@yahoo,com
Abstract: The aim of this work was to determine the physiological response in terms of growth, and
plasma, liver and muscle metabolic parameters of S. senegalensis fed with fish meal partially substituted
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by vegetable products. Soles were fed during 11 weeks with six experimental diets, which contained 30%
of soybean meal (SBM), soy protein concentrate (SPC), soy protein isolate (SPI), wheat gluten meal
(WGM), pea protein concentrate (PPC), and fish meal (FM) as control diet. Growth showed no
significant differences among treatments, although SBM was slightly higher than FM Plasma
metabolites only showed significant differences for protein content between WGM and FM. The tissue
metabolites were only different in muscle triglycerides between SPC and FM. Our results appointed that
Senegalese sole tolerated well a 30% partial replacement of fishmeal by plant protein sources (especially
for soy products), with no effects on growth or plasma and tissue metabolites.
EFFECT OF DIETARY PROTEIN LEVEL ON DIGESTIVE PROTEOLYTIC ENZYME ACTIVITY
OF JUVENILE SENEGALESE SOLE, SOLEA SENEGALENSIS.
Rodiles, A., Herrera, M., Hachero-Cruzado, I., Cordero, M.L., Mancera, J.M. and Alarcón, F.J.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Ana Rodiles Guerrero, Department of Applied Biology, University of Almería, , Almería 4120
Spain
E-Mail: arodiles@yahoo.com
Abstract: The effect of dietary protein level on proteolytic activity of juvenile S. senegalensis was studied.
Fish were fed on four diet (35%, 45%, 55% and 65% of crude protein), each with three replicates.
Proteolytic enzyme activity was determined in stomach and intestine at day 77. Acid protease activity
was not influenced by dietary treatments (P > 0.05). Total alkaline protease activity was significantly
higher in proximal intestine (PI) than that distal intestine (DI). PI and DI extracts showed significant
differences among treatments with the highest level of alkaline proteolytic activity in fish fed on 35%
diet and the lowest in fish fed on 65% diet. Zymograms showed no differences in the profile of active
fractions of the intestinal extracts among dietary treatments. These results suggest that the dietary
protein level affected the amount of intestinal proteases but not the composition of active fractions
secreted in the intestinal lumen.
SEX DIFFERENCES IN HABITAT SELECTION, SWIM PERFORMANCE, AND CARDIAC
ENERGY METABOLISM IN SEXUALLY-IMMATURE SALMONIDS
Rodnick, K.J., Battiprolu, P.K., Harmon, K.J., Bolinger, M.T., and Ebersole, J.L.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Ken Rodnick, Department of Biological Sciences, 650 Memorial Drive, LS-327, Idaho State
University, Pocatello, ID 83209-8007 USA
E-Mail: rodnkenn@isu.edu
Abstract: We conducted ecological and physiological studies on juvenile coho salmon in Oregon’s West
Fork Smith River and sexually-immature rainbow trout from Clear Springs Foods, Idaho to determine
whether sex differences exist prior to sexual maturation. During summer, female coho salmon preferred
cooler tributaries whereas males occupied the warmer main-stem. Female parr also swam better (higher
Ucrit) than males and had lower circulating lactate levels at fatigue. Although captive male and female
rainbow trout had similar heart sizes, male ventricles stored more glycogen and had higher activities of
aerobic enzymes than females. Conversely, ventricle strips from females required glucose for contractile
function under aerobic conditions, released more lactate, and had higher glycolytic enzyme activity. In
summary, sex differences in habitat selection and swimming abilities occur in juvenile coho salmon. Sex
differences also extend to hearts of rainbow trout, with female hearts using glycolysis for ATP
production whereas males prefer aerobic and lipid metabolism.
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THERMAL CHARACTERISTICS OF MITOCHONDRIA FROM CARDIAC MUSCLE OF
ATLANTIC COD
Rodnick, K.J., Gamperl, A.K., Nash, G.W., and Syme, D.A.
Symposium: Keeping pace in a changing environment Presentation:Poster
Contact: Ken Rodnick, Department of Biological Sciences, 650 Memorial Drive, LS-327, Idaho State
University, Pocatello, ID 83209-8007 USA
E-Mail: rodnkenn@isu.edu
Abstract: We investigated the hypothesis that ventricular mitochondrial activities are thermally-sensitive
in Atlantic cod and may limit cardiac performance at elevated temperatures. Mitochondria were isolated
from fish acclimated at 10 C. State 3 respiration was measured at 10, 16, 20, and 24 C using saturating
concentrations of ADP and pyruvate. State 4 occurred after all the ADP was converted to ATP. State 3
and 4 respiration increased with temperature (Q10 = 1.46 and 1.94, respectively), but there was a greater
increase in State 4 at 24 C. RCI (respiratory control index: State 3/State 4) values were ~10 at 10, 16
and 20 C (reflecting well-coupled mitochondria), whereas RCI was reduced to 7.5 at 24 C. Although
P/O ratios during State 3 (a measure of mitochondrial efficiency) were similar (~1.7) at all temperatures,
the higher State 4 and reduced RCI at 24 C suggest that proton leak may impair mitochondrial function
when temperatures approach the critical thermal maximum for this species.
GONADS MORPHOLOGICAL ANALYZES OF JUVENILE GROUPER, EPINEPHELUS
MARGINATUS (TELEOSTEI: SERRANIDAE), A PROTOGYNOUS HERMAPHRODITE,
DURING SEX INVERSION WITH AROMATASE INHIBITOR AND METHYLTESTOSTERONE
Rodrigues-Filho, J. A.; Garcia, C. E. O.; Sanches. E. G.; Moreira. R. G.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Renata Guimaraes Moreira, Departamento de Fisiologia-IBUSP, Rua do Matao, travessa 14,
n321, São Paulo, São Paulo 05508-090 Brazil
E-Mail: renata.fish@gmail.com
Abstract: The morphology of the gonads was studied during sex inversion in juvenile E. marginatus with
aromatase inhibitor (AI; letrozole) and methyltestosterone (MT) implants during 90 days. Immature
females presented mainly oogonium, chromatin-nucleus and primary growth perinucleolar stage oocytes
in the ovaries. The intersex animals (30 and 60 days after implantation) showed simultaneous events:
disorganization of the gonad architecture; massive cells degeneration; presence of melanomacrophages
centers; intense proliferation of the interstitial tissue and the development of male germinative cells.
After 90 days of AI implant, male germinative cells were observed in different stages of spermatogenesis
however, degenerating oocytes were still found. With the MT implant, the cysts of male germinative
cells were more abundant and the spermatogenesis was in an advanced stage. The use of AI and MT is
viable to induce sex inversion in juvenile grouper however, fine adjusts in the protocol must be done to
reach the full spermiogenesis.
IDENTIFICATION OF A PHOTO-LABILE PERIOD TO REDUCE SEXUAL MATURATION IN
JUVENILE MALE SEA BASS (DICENTRARCHUS LABRAX) BY CONTINUOUS LIGHT REGIME
Rodríguez, P.R., Felip, A., Cerqueira, V., Hala, E., Zanuy, S., and Carrillo, M.
Symposium: Physiology of fish in aquaculture Presentation:oral
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Contact: Rafael Rodríguez Pablos, Instituto de Acuicultura de Torre de la Sal (IATS, CSIC),
Department of Fish Physiology and Biotechnology, Ribera de Cabanes s/n, Castellón, Castellón 12595
Spain
E-Mail: rafael@iats.csic.es
Abstract: A photo-labil period able to reduce precocious maturation of male sea bass (Dicentrarchus
labrax) was identified by exploring the late summer-autumnal period with discrete windows of
continuous light (LL) exposure of different duration and by assessing its effects on plasma hormone
levels and rates of testicular maturation and spermiation. Three two month-LL treatments were
previously screened between August-November. The October-November period was discarded as
photolabil since it had no differential effect in reducing early maturation compared to control group.
However, the August-September period was considered as a likely candidate photo-labile one.
Subsequently and to delimit this photo-labil period, four LL treatments of one month were screened
within this period. Our results showed that August 15th-September 15th was the most effective in
reducing 11-KT plasma levels, rates of advanced stages of testicular recrudescence and percentage of
spermiating males. Funded by MEC nºAGL 2006-04672.
EFFECTS OF WATER SALINITY ON PINEAL ENDOCRINE ACTIVITY AND CIRCULATING
MELATONIN LEVELS IN RAINBOW TROUT
Rodríguez-Illamola, A., García-Ledo, L., Aguilar, A., López-Lapiño, M. and J.M. Míguez
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Arnau Rodríguez Illamola, Universidad de Vigo, Facultad de Biología, DPTO. Biología
Funcional y Ciencias de la Salud, As Lagoas Marcosende, s/n., Vigo, Pontevedra 36310 Spain
E-Mail: arnauvigo@gmail.com
Abstract: Pineal melatonin production in fish is controlled by the light action on the AANAT activity
describing high values at night and low values during the day. Water salinity is an environmental factor
that can modulate the pineal melatonin production but its implication is already scarcely known. We
have evaluated the changes in circulating melatonin, pineal melatonin and indoles content as well as in
the pineal AANAT mRNA content in trout exposed 1 and 5 days to various salinities during the daynight time. Pineal melatonin and AANAT mRNA increases with increasing salinities during the night
time of the two experimental days and also tends to increase during the day time while the pineal indol
levels decrease in both cases. However, plasma melatonin levels only increase during the night time of
both days. These data suggest an implication of osmotic changes on the pineal endocrine activity by
regulating the AANAT expression.
REPRODUCTION OF THE DUSKY GROUPER PROJECT EPINEPHELUS MARGINATUS
Roig, M., Durruty, C., Girons A., Nebot, A., Bultó, P., Hispano, C., Piferrer, F., Gutiérrez, J., CastellóOrvay, F.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Anna Nebot, XRAq Facultat de Biologia, Av. Diagonal, 645, BARCELONA, BARCELONA
8028 Spain
E-Mail: anebot@ub.edu
Abstract: The dusky grouper Epinephelus marginatus (Lowe, 1834), is a specie of great importance in the
Mediterranean on both a commercial and recreational level. Due to its great exploitation, since 2004, it
has been classified on the IUNCIN Red List as endangered specie. Aimed at studying the reproduction
of the dusty grouper with major interest in its repopulation and production, the Catalan Aquaculture
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Network (XRAq) and the Aquàrium of Barcelona have put together a reproductive stock. They have used
visual and electronic identification methods and have experimented with different types of holding
facilities. Preliminary results on the reproductive aspect (maturity state of the gonads and steroid
hormone levels) as well as the productive aspects (conversion index and growth rate) among others are
presented in this study. The information generated by this work allows to keep gathering more
information about growth and reproduction aspects of an important specie in the meditarranean area.
THE DEVELOPMENTAL TRANSITION FROM CUTANEOUS TO BRANCHIAL
RESPIRATION: FROM ATLANTIC SALMON TO ZEBRAFISH
Rombough, P.J.
Symposium: Zebrafish: a model for physiology Presentation:oral
Contact: Peter Rombough, Department of Biology, Brandon University, Brandon, MB R7A 6A9 Canada
E-Mail: rombough@brandonu.ca
Abstract: Developing fish, like all vertebrates, initially possess no specialized respiratory structures other
than their skin. They are able to get by because they are small; small size equates with a large surface-tomass ratio (S:M) and short diffusion distances, both of which facilitate gas exchange. As a fish grows its
S:M declines and its skin thickens but the demand for O2 and the need to get rid of CO2 and NH3
increase. Eventually, a point is reached where cutaneous exchange alone would no longer be able to
satisfy metabolic demand. However, well before this occurs fish begin to develop gills which, because of
their morphology, do not suffer from the same declining S:Ms as the skin. The developing gill first
supplements and finally supplants the skin as the major site of gas exchange. The transition from
cutaneous to branchial respiration has now been documented in some detail for three species: Atlantic
salmon, chinook salmon and rainbow trout. The transition in all three species is gradual, taking place
over a period of 3-6 weeks. The question remains, however, as to whether this pattern is representative of
other fish species, most of which are much smaller and faster developing. The problem has been that
traditional physical partitioning methods can not be used with very small larvae, like zebrafish. This
presentation will put forward some alternative methods that have been developed and show that the
pattern of the transition from cutaneous to branchial respiration in zebrafish appears to be similar to that
observed in the much larger salmonids.
NEW BIOLOGICAL ACTIVITY OF PROLACTIN RELEASING PEPTIDE C-RFA IN IMMUNE
CELLS OF SALMO SALAR
Romero, A., Manríquez, R., Vásquez, J., Villatoro, J.M., Rojas, C., Alvarez, C., Muller, M., Kausel, G.,
Figueroa, J., Monrás, M. and Enríquez, R.
Symposium: Fish immunological responses Presentation:oral
Contact: Alex Romero Zúñiga, Instituto de Patología Anima, Facultad de Ciencias Veterinarias,
Universidad Austarl de Chile, Valdivia, Valdivia 567 Chile
E-Mail: alexromero@uach.cl
Abstract: The recently characterized RFamide hypothalamic peptides include C-RFa in the group of
prolactin releasing peptides (PrRP). In this study, we immunodetected expression of C-RFa in cells
localized in head kidney and peripheral blood of Salmo salar. Specifically, the immunoreaction was
strong in cytoplasm of neutrophils and monocytes and faint in lymphocytes. In addition, the synthetic
C-RFa increased superoxide anion production in a dose-dependent way (10nM; 100 nM and 1M) in
primary cell culture of macrophages and head kidney leucocytes of S. salar. In addition, the
prestimulation of SHK-1 cells with C-RFa 100 nM resulted in an increase in the phagocytosis of
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inmunofluorescent E. coli. Finally, the mRNA of interleukins in SHK-1 cells treated with the peptide
100 nM was increased significantly and the highest level of stimulation was seen for interleukin 1 and
12. Our results suggest a new immunomodulatory role of C-RFa in fish. (FONDECYT 1080571;
1070724; DID-UACh).
METABOLISM, SEX AND REPRODUCTIVE TACTICS IN YOUNG ATLANTIC SALMON
(SALMO SALAR L.)
Rossignol, O., Dodson, J., Guderley, H.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Orlane Rossignol, Département de biologie, Faculté des sciences et de génie, Pavillon
Alexandre-Vachon, 1045, av. de la Médecine, Québec, Qc G1V 0A6 Canada
E-Mail: orlane.rossignol.1@ulaval.ca
Abstract: This study examined anatomic and physiological differences between mature male parr,
immature male and female smolts. To minimize the impact of habitat differences upon these attributes,
salmon were reared in the laboratory until 1.5 y of age, when the “decision” to mature as parr had been
taken. Neither the population of origin nor the paternal reproductive tactic influenced the “decision” to
mature or the growth trajectories, with both males and females showing bimodal size-frequency
distributions at 1.5 y. Males in the smaller size mode matured, whereas all other fish began
smoltification. Mature male parr did not differ from the smolts in routine metabolic rate. Mature parr
differed markedly from similarly sized females and from larger male and female smolts in possessing
higher oxidative capacities in muscle. As these differences exceed those predicted from simple size
relationships, they may be linked with the greater swimming activity of mature male parr.
A QUANTITIVE ANALYSIS OF LEAD, MERCURY AND CADMIUM INTAKE BY TWO
COMMERICIAL AQUATICS, HYPOPHTALMIICHTHYS MOLITRIX AND
ONCHORHYNCHUS MYKISS
Rostami Beshman M., Kakoolaki S., Salamat N., Salaramoli G., Razavilar v,Aliesfahani T.
Symposium: Fish in a toxic world Presentation:oral
Contact: Negin Salamat, Department of Marine Biology, School of Marine Science, Khorramshahr
University of Marine Science and Technology, P.O. Box: 669, KHORRAMSHAHR,
KHORRAMSHAHR Iran
E-Mail: salamatnegin@yahoo.com
Abstract: An experiment was conducted to investigate the distribution of some heavy metals in water and
their uptake and accumulation in two fish species including silver carp, Hypophthalmichthys molitrix
(warm water fish) and rainbow trout, Onchorhynchus mykiss (cold water fish). 42 samples of two species
(350 ± 20 g) and the water of their ponds were obtained during summer 2006 from north of Iran
(Guilan and mazandaran). Concentrations of Cd, Hg, and Pb in fish flesh were measured by flameless
atomic absorption spectroscopy. Among the analyzed metals, only Lead was found in fish at mean
concentrations above the permissible limits proposed by US FDA and EPA. On the basis of the results,
the heavy metals showed differential bioaccumulation in the studied fish species. Pb and Hg in the
studied fish showed the following pattern: silver carp > rainbow trout, because Lead and mercury intake
by species such as silver carp via phytoplankton consumption seems to be more logical. On the other
hand, Cd accumulation in rainbow trout found to be more than it in silver carp. Metalloenzyme, an
enzyme which found in plankton (the principle food diet of silver carp) that specifically uses cadmium to
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achieve its biological function, probably is a reason of cadmium increase in water samples of rainbow
trout farms and fish flesh than that in silver carp.
DIFFERENCES IN GROWTH AND BEHAVIOUR BETWEEN EARLY AND LATE SWIM-UP
SALMON
Ruiz-Gomez M. L., Vaz-Serrano J., Laursen C. D., Aberg M. Gjoen H. M. and Hoglund E.
Symposium: Contributed Papers Presentation:oral
Contact: Maria De Lourdes Ruiz-Gomez, Facultad de Ciencias, UAEMéx, Instituto Literario # 100,
Centro, Toluca, Estado de Mexico 50000 Mexico
E-Mail: ruiz.gomez.maria@gmail.com
Abstract: Salmonid larvae hatch with some of its yolk left and use it as an energy reservoir. Once these
nutrients are consumed, fish “swim-up” to the surface to start independent feeding. Differences between
individuals in the time to swim-up have important consequences. Early emerging fry are most likely to
be eaten by predators. Although they may be more successful finding and monopolizing food resources,
also aggressive behaviour may develop in early than in late emerging, smaller individuals. Here we
compared growth and behaviour of individual Salmon selected for their time to swim-up. Although early
swim up fish resumed feeding after disturbance sooner and therefore, grew faster than late fish, the latter
caught up and equated the food intake and growth to that of early individuals. Therefore, the differences
between early and late swim-up Salmon may be present and crucial for survival and other life story traits
only for early life stages.
DIFFERENCES IN GROWTH AND BEHAVIOUR BETWEEN EARLY AND LATE SWIM-UP
SALMON
Ruiz-Gomez M. L., Vaz-Serrano J., Laursen C. D., Aberg M. Gjoen H. M. and Hoglund E.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Maria De Lourdes Ruiz-Gomez, Universidad Autonoma del Estado de Mexico, Facultad de
Ciencias. Instituto Literario # 100. Centro, Toluca, Estado de Mexico 50000 Mexico
E-Mail: ruiz.gomez.maria@gmail.com
Abstract: Salmonid larvae "swim-up" from the reed in order to start exogenous feeding. Individual
differences in the time to swim-up have important consequences. For example, early emerging fry are
potentially exposed to higher predator pressure, although they may be more successful in finding and
monopolizing food resources. Here we compared growth potential and behaviour of individual Salmon
four months after been selected for their time to swim-up from artificial nests. Early swim-up individuals
reached maximum food intake after disturbance sooner and therefore, grew faster than late emerging
fish. This suggests that initial individual differences in ability to exploit new feeding sources are still
present four months after emergence.
RED BLOOD CELL SOLUBLE ADENYLYL CYCLASE (SAC) AND NA+/H+ EXCHANGE (NHE):
A POTENTIAL PATHWAY THROUGH WHICH FISH MAY EXPLOIT THE ROOT EFFECT
FOR GENERAL OXYGEN DELIVERY IN THE ABSENCE OF CATECHOLAMINES
Rummer, J.L., Tresguerres, M., Goss, G.G., and Brauner, C.J.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Jodie L. Rummer, University of BC, Department of Zoology, 6270 University Blvd.,
Vancouver, BC V6T 1Z4 Canada
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E-Mail: rummer@zoology.ubc.ca
Abstract: Rainbow trout, when stressed, release catecholamines that activate red blood cell (RBC) adrenergic Na+/H+ exchange (;NHE), protecting intracellular pH and gill O2 uptake otherwise
potentially impaired in the presence of pH-sensitive Root effect hemoglobins. In a closed, in vitro
system, an acidosis in conjunction with catecholamines stimulate RBC NHE, which can be shortcircuited upon exposure to plasma-accessible carbonic anhydrase (paCA). Short-circuiting re-acidifies
RBCs, resulting in a Root effect increase in PO2. Interestingly, the response is similar in the absence of
catecholamines, but abolished upon NHE inhibition (EIPA). We hypothesize that a non-adrenergic
pathway, via soluble adenylyl cyclase (sAC), potentially activated by elevated intracellular [HCO3-],
additionally activates NHE. Inhibiting sAC abolishes this response, suggesting a potential role in
perceiving and regulating mild RBC pH disturbances. If operational in vivo, paCA may short-circuit
RBC NHE during mild acid-base disturbances such that the Root effect may be exploited for general O2
delivery.
BRIDGING THE GAP: THE RESPONSE OF ANGUILLIFORMS TO BARRIERS TO
MIGRATION, AN EXPERIMENTAL APPROACH.
Russon, I.J., and Kemp, P.S.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Iain Russon, International Centre for Ecohydraulic Research, School of Civil Engineering and
the Environment, University of Southampton, Highfield, Southampton, Hampshire SO17 1BJ UK
E-Mail: ijrusson@soton.ac.uk
Abstract: The response of downstream migrating non-salmonid fish to hydraulic conditions associated
with river infrastructure is poorly understood, yet essential to provide effective mitigation for migratory
barriers. Diadromous river lamprey (Lampetra fluviatilis) and European eel (Anguilla anguilla) numbers
have declined rapidly, in part due to reduced habitat connectivity from river infrastructure installation.
This has led to the implementation of EU legislation protecting eels (EU Eels Regulation No.
1100/2007 requiring 40% escapement of eel biomass to the sea) and lamprey (EC Habitats Directive
92/43/EEC), with efforts reinforced by the EU Water Framework Directive necessitating protection of
all species utilising watercourses. Traditional methods to measure fish capabilities, i.e. swim chambers,
can be misleading by preventing fish undertaking compensatory behaviour (e.g. burst and glide
swimming). Thus an experimental approach utilising a flume was undertaken to assess the behavioural
and physical capabilities of anguilliforms to a number of artificial barriers (i.e. fish screens, orifice and
gauging weirs) to which the fish could approach volitionally, providing an accurate picture of their
abilities. Results indicate downstream migrating adult eels and upstream migrating lamprey behave
differently to salmonids e.g. eels tend to exhibit behavioural avoidance only after encountering a physical
structure, while salmon smolts will avoid abrupt velocity gradients. This could lead to a high probability
of damage and mortality at facilities traditionally designed to protect salmonids. There is also an
indication that eels and lamprey respond positively and/or negatively to some hydraulic parameters, e.g.
turbulence intensity, knowledge of which could be utilised to produce effective attraction flows at
bypasses. The results of this study contribute to a generic rule base of species capabilities which will aid
the design of effective fish pass facilities.
IN VIVO LIPOLYTIC EFFECTS OF PPAR-BETA IN THE ADIPOSE TISSUE OF GILTHEAD SEA
BREAM
Saera-Vila, A., and Pérez-Sánchez, J.
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Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Alfonso Saera-Vila, Fish Nutrition and Growth Endocrinology Group. Institute of Aquaculture
Torre la Sal (CSIC)., Ribera de Cabanes, Castellón 12595 Spain
E-Mail: alfonso@iats.csic.es
Abstract: PPAR-gamma is the most highly expressed PPAR isotype in the adipose tissue (AT) and
becomes a master regulator of adipocyte differentiation. By contrast, the expression of PPAR-alpha is
increased by fasting and the tissue oxidative capacity. PPAR-beta is more ubiquitous, but recent studies
with freshly isolated gilthead sea bream adipocytes indicate that the lipolytic action of TNF in fish with
fat phenotypes is mediated by the down-regulated expression of PPAR-beta. Whether PPAR-beta plays
in vivo an important role as limiting factor of AT remains unresolved and the expression of PPARs and
key enzymes on tissue fatty acid uptake (LPL) and release (HSL) has been analyzed in a nutritionallyinduced model of lipodystrophy. The results highlighted a loss of AT with a reduced PPAR-beta
expression in fish with signs of essential FA deficiencies. Seasonally, this loss of AT was exacerbated
during the cold season being positively correlated with the expression of HSL.
SEASONAL CHANGE OF THYROID HISTOMORPHOMETERICAL STRUCTURE AND
HORMONE PRODUCTION IN PERSIAN GOLF YELLOWFIN SEABREAM
(ACANTHOPAGRUS LATUS)
Salamat N., Earfani Majd N., Savari A., Havasi M.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Negin Salamat, Department of Marine Biology, School of Marine Science, Khorramshahr
Marine Science and Technology University, P.O. Box: 669, KHORRAMSHAHR, Khozestan Iran
E-Mail: salamatnegin@yahoo.com
Abstract: This study examines seasonal change of the thyroid gland structure and hormones secretion in
yellowfin seabream Acanthopagrus latus in Persian gulf (zangi branch, musa creek). Thyroid gland was
not as a compact organ, and composed of follicles that found around the ventral aorta and bronchial
arteries near the gills. Follicular cells vary in size according to the activity of the gland and significant
differences were observed in thyroid gland structure during warm and cold seasons. Thyroid hormones
(T3 and T4) were detected in the fish's serum in levels ranged from 4.09-1.3 ng/mL for T3 and from
1.1-0.21 ng/mL for (T4) in the warm and cold seasons, respectively. The result suggested that
Acanthopagrus latus thyroid follicular cell height and thyroid hormones plasma concentration (thyroid
activity) increase significantly during spring and summer and peak of these factors occur in midsummer
(August) which associated with temperature increase with elevating of feed consumption and somatic
growth. Then the thyroid activity decreased significantly during autumn and early winter from October
to December according to decrease of temperatures, feed consumption and somatic growth. It seems that
reduced metabolic rates in fish might be reflected by comparably lower thyroid hormone concentrations.
T3 and T4 increased significantly from January to April which is corresponds with intermediate
temperatures and feed consumption during rapid reproductive development and spawning period of
Acanthopagrus latus.
GROWTH OF HOMOGENOUS SIZED POPULATIONS AND ROLE OF SIZE ON HIERARCHY
IN SENEGALESE SOLE (SOLEA SENEGALENSIS, KAUP 1858) JUVENILES
Salas-Leiton, E., and Cañavate, J.P.
Symposium: Social interaction physiology in fish Presentation:Poster

2010 Fish Biology Congress Abstracts

Contact: Emilio Salas, IFAPA Centro "EL TORUÑO" Camino Tiro de Pichón, s/n, Puerto Santa
María, Cádiz 11500 Spain
E-Mail: emilio.salas.ext@juntadeandalucia.es
Abstract: Senegalese sole farmed stocks exhibit high size dispersal coefficients, probably due to the
establishment of growth hierarchies. This research focused in studying the effect of rearing homogenous
sized populations on growth as same as the role of fish size in the hierarchy establishment. Juveniles
owning to three different stocks were tagged and graded into homogenous sized groups: small
(125.5±1.8 g), medium (187.8±1.4 g) and large (285.9±6.4 g). An ungraded group composed by animals
randomly chosen (155.1±6.3 g) from every stock was also arranged. Overall average SGR of graded soles
was significantly lower (P<0.05) than that of the ungraded group throughout the experiment, which may
reveal a higher level of conflicts in these homogenous groups to achieve their social structure. Low or
absent correlation was observed when individual growth-weight relationship was analyzed. Results
obtained at this work might be valuable to design an adequate ongrowth strategy, improving farming of
this flatfish.
MOLECULAR CHARACTERIZATION AND TISSUE EXPRESSION OF MUSCLE PROTEASES
IN GILTHEAD SEA BREAM (SPARUS AURATA)
Salmerón, C., Ashton, T., Bower, N., García de la serrana, D., Capilla, E., Navarro, I., Gutiérrez, J. and
Johnston, I.A..
Symposium: Muscle development and growth Presentation:Poster
Contact: Cristina Salmerón, Departament de Fisiologia, Facultat de Biologia, Universitat de Barcelona.
Av. Diagonal, 645, Barcelona, Barcelona 8028 Spain
E-Mail: csalmeron@ub.edu
Abstract: Sea bream (Sparus aurata) is an important marine species cultured in the Mediterranean Sea.
Meat tenderization, caused by an increase on the activity of endogenous enzymes, produces myofibrils
disruption and thus affects muscle integrity. The three major systems involved in muscle proteolysis
(ubiquitin-proteasome, lysosome and calpain systems) have been identified in diverse fish species;
however, studies in sea bream are scarce. Here, we have cloned different members of the calpain system
(CAPN1, CAPN2, CAPN3 and CAST) and some lysosomal proteases from sea bream fast skeletal
muscle. CAPN3 was muscle-specific whereas CAST and CAPN1 and CAPN2 were ubiquitously
expressed as in mammals. Two ubiquitous but differentially expressed paralogues of cathepsin D were
identified. The transcriptional regulation of proteolytic enzyme genes is currently being investigated in
relation to nutritional status with the aim of identifying potential meat tenderness markers. Supported
by: FP7 grant “Lifecycle” from the European Union (EU-FP7 222719) and AGL2009-12427.
ENDOCRINE, METABOLIC AND TRANSCRIPTIONAL CHANGES IN GILTHEAD SEA
BREAM (Sparus aurata L) AFTER ENDURANCE SWIMMING
Sánchez-Gurmaches, J., Cruz-Garcia, L., Ibarz, T., Fernández, J., Blasco, J., Gutiérrez, J., and Navarro, I.
Symposium: Swimming physiology of fish Presentation:Poster
Contact: Isabel Navarro, Departament de Fisiologia, Facultat de Biologia, Universitat de Barcelona. Av.
Diagonal 645, Barcelona, Catalunya 8028 Spain
E-Mail: mnavarro@ub.edu
Abstract: We have analyzed the effects of 21 days of forced swimming (1.5 BL/s) in sea bream (50-60g).
Swimming increased the musculolongal index and plasma IGF-I levels while insulin diminished
suggesting a role of these endocrine factors in the control of muscular development and metabolism
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during exercise. Glycogen was diminished in white and red muscles while glucose and lactate were
diminished only in red muscle. Regarding activation of intracellular signaling pathways during exercise,
ERK1/2 phosphorylation was significantly down-regulated in both muscles that could be related to
muscle hypertrophy. PPARbeta was diminished in both muscles while TNFalpha was increased only in
white muscle of the trained seabreams. In liver of exercised fish, total lipids increased but also free-fatty
acids and the ratio PPARalpha/PPARgamma&#61472;indication of a high turnover of lipids. These
results contribute to the knowledge of physiology of exercise in fish and may potentially help to improve
sea bream aquaculture.
PRELIMINAR DATA OF FEEDING BEHAVIOUR OF THREE-SPINE STICKLEBACK
(GASTEROSTEUS GYMNURUS CUVIER, 1829) IN NW SPAIN
Sánchez-Hernández, J., Vieira-Lanero, R. Servia, M.J. and Cobo, F.
Symposium: Contributed Papers Presentation:Poster
Contact: Javier Sánchez Hernández, Facultad de Biología, Campus Sur s/n. Universidad de Santiago de
Compostela, Santiago de Compostela, A Coruña 15782 Spain
E-Mail: javier.sanchez@usc.es
Abstract: This communication tackles the study of the feeding of the three-spine stickleback in four rivers
of NW Spain. The fish showed a clear preference by benthic prey and the 88.32% of the diet was
composed by Chironomidae, Ostracods and Simuliidae. In numerical terms the most abundant prey was
Chironomidae. The three-spine stickleback prefer to consume prey with sizes between 2.5 and 3.5 mm.
NICHE OVERLAP BETWEEN FOUR FRESHWATER SPECIES IN NW SPAIN.
Sánchez-Hernández, J., Vieira-Lanero, R., Servia, M.J. and Cobo, F.
Symposium: Contributed Papers Presentation:Poster
Contact: Javier Sánchez Hernández, Departamento de Zoología y Antropología Física, Facultad de
Biología, Campus Sur s/n, Universidad de Santiago de Compostela, Santiago de Compostela, A Coruña
15782 Spain
E-Mail: javier.sanchez@usc.es
Abstract: In this communication it explains the trophic relations between four species of fish that live in
sympatry in the Ladra river (NW Spain). A total of 68 individuals belonging to four different species
have been analyzed: Salmo trutta (31), Gasterosteus gymnurus (6), Achondrostoma arcasii (12) and
Pseudochondrostoma duriense (19), being the two last endemic species in the Iberian Peninsula. In
numerical terms the most abundant prey in S. trutta was Simuliidae, whereas the rest of species was
Chironomidae. The food on the water surface was only used by S. trutta and P. duriense, but in different
proportions. The trophic overlap between the species has been quantified with the Schoener's index, the
obtained values in the study are between 81.3% and 99.2%. In such a way that competition by food is
very elevated in all cases.
SEASONAL CHANGES IN THE EXPRESSION OF IMMUNE RELATED MOLECULES IN THE
TELEOST FISH GILTHEAD SEABREAM
Sánchez-Hernández, M., Castillo-Briceño, P., Abellán, E., García-Alcázar, A,., García-Ayala, A., Mulero,
V.
Symposium: Fish immunological responses Presentation:Poster
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Contact: Miriam Sánchez-Hernández, Oceanographic Centre of Murcia, Spanish Oceanographic
Institute (IEO). Ctra. de la Azohía s/n., Puerto de Mazarrón, Murcia 30860 Spain
E-Mail: miriam.sanchez@mu.ieo.es
Abstract: The relationship between reproductive and immune systems has been largely studied in
vertebrates. It is known that the immune response can be modulated by endocrine stimulation, as
reported for the sexual hormones estrogens and androgens. In the present work, we used adult specimens
of gilthead seabream (Sparus aurata L.) during their second reproductive cycle (RC). This hermaphrodite
protandrous species constitutes a very useful model to study the possible modulation of the innate
immune basal state in relation to the reproductive physiology in fish. Samples of head kidney, liver and
serum were sampled monthly during one year and processed to analyze by RT-qPCR the mRNA
expression of immune related genes. Our results showed that interleukin-1beta mRNA levels changed
during the second RC, reaching the highest levels at the end of the testicular involution and the resting
state. These results suggest that the innate immune response might be boosted when the reproductive
activity is diminished.
CADMIUM-MEDIATED DISRUPTION OF CORTISOL PRODUCTION INVOLVES THE
SUPPRESSION OF MELANOCORTIN 2 RECEPTOR EXPRESSION IN RAINBOW TROUT
Sandhu, N and Vijayan M.M.
Symposium: Fish in a toxic world Presentation:oral
Contact: Navdeep Sandhu, University of Waterloo, 200 University Avenue West, Waterloo, ON
N2L3G1 Canada
E-Mail: navdeep.k.sandhu@gmail.com
Abstract: Cadmium disrupts adrenocorticotropic hormone (ACTH)-stimulated cortisol production in
fish. However, the mechanisms involved are poorly understood. We tested the hypothesis that cadmium
suppresses genes encoding key proteins in the steroid biosynthetic pathway, including melanocortin 2
receptor, steroidogenic acute regulatory protein and cytochrome P450 side chain cleavage enzyme,
resulting in lower cortisol production in rainbow trout (Oncorhynchus mykiss). In vitro incubation of
head kidney slices (containing the interrenal tissues) with cadmium chloride (0 to 1000 nM) for 4 h
suppressed the ACTH-stimulated cortisol production in a dose-related fashion. This corresponded with
a significant dose-related reduction in the steroidogenic gene expressions. Both 8Br-cAMP and forskolin
completely abolished the cadmium-mediated inhibition of cortisol production and the suppression of
steroidogenic genes, suggesting that the targets for cadmium impact are upstream of cAMP production.
Our results suggest that MC2R, a key sensor for corticosteroid biosynthesis, is a target for cadmiummediated inhibition of cortisol production in fish.
TRYPTOPHAN AND TYROSINE HYDROXYLASE – TWO OXYGEN-DEPENDENT ENZYMES
IN THE ANOXIA TOLERANT CRUCIAN CARP
Sandvik, G.K. and Nilsson, G.E.
Symposium: Fish living on the edge Presentation:oral
Contact: Guro Sandvik, University of Oslo, Blindernveien 31, Oslo, Oslo 371 Norway
E-Mail: g.k.sandvik@imbv.uio.no
Abstract: The crucian carp can survive several months in anoxia at low temperature, a feature that enable
this fish to survive winters with snow and ice blocking the oxygen entry to the pond from the
atmosphere. Many vital processes in the vertebrate body are dependent on oxygen for functioning, and
our question was how the crucian carp can cope without these enzymes for such a long time. Two
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examples of oxygen-dependent enzymes are tryptophan hydroxylase and tyrosine hydroxylase, catalysing
the rate-limiting step in the production of seretonine (5-HT) and catecholamines, respectively. Previous
studies has shown that these enzymes are remarkably stable in the anoxic crucian carp, even after seven
days in anoxia, while the half-life of these enzymes in mammals are about one hour. In order to
investigate these enzymes in the crucian carp, we have characterized their sequences, done structural
analyses and measured their expression in hypoxia and anoxia.
NEW MICROSATELLITE MAKERS FOR THE AMAZON FISH SPECIES TAMBAQUI COLOSSOMA MACROPOMUM (CUVIER, 1816): TOOLS FOR CONSERVATION AND
MANAGEMENT OF WILD AND CAPTIVE POPULATIONS
Santana, G.X., Campos, T., Sousa, C.F.S., Sousa, A.C.S., Santos, C.H.A., and Almeida-Val, V.M.F.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Givanildo Ximenes Santana, Insituto Nacional de Pesquisas da Amazonia, Avenida André
Araújo, 2936 - Aleixo, Manaus, Amazonas 69060-001 Brazil
E-Mail: biogil@gmail.com
Abstract: Tambaqui is an endemic fish of the Amazon basin. It is most appreciated as a food item in the
north region of Brazil. Currently, it is extensively farmed all over Brazil because it is overfished in nature.
Its genetic study is important to improve farming activities as well as to provide knowledge that helps the
conservation and management of wild and captive populations. Captive Tambaqui is under inbreeding
depression, as demonstrated in allozyme studies. We developed new microsatellites markers for C.
macropomum and obtained 192 positive colonies, out of which 96 clones were sequenced.
Microsatellites were present in practically half of the sequences. Most nucleotide motifs were
dinucleotides. Ten pairs of primers (forward, reverse) were tested in 20 individuals collected in Amazon
Rivers. The new validated polymorphic markers will be useful tools to estimate genetic variability and
population structure of wild and captive populations. (CNPq, CAPES, FAPEAM, INCT ADAPTA,
PETROBRAS)
NOVEL MICROSATELLITE LOCI FOR THE STUDY OF THE NEOTROPICAL FISH
ARAPAIMA GIGAS (PIRARUCU).
Santos, C.H.S, Sousa, C.F.S., Paula-Silva, M. N., Farias, I.P., and Almeida-Val, V.M.F.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Carlos Henrique Dos Anjos Dos Santos, INPA/LEEM - Av. André Araujo, 2936, Manaus, AM
69060-001 Brazil
E-Mail: carloshenrique@inpa.gov.br
Abstract: Pirarucu is endemic of Amazon basin. It is considered the largest freshwater fish in the world,
and is currently under threat in nature, requiring studies involving population genetics that are needed as
tools for management and conservation. For these purposes, microsatellites are the most accepted DNA
marker. We isolated and characterized ten new microsatellite loci from A. gigas. Loci were screened in 20
farmed individuals from two locations (DNOCS, Pentecoste, CE and Farm Fish, Manacapuru, AM).
The number of alleles per locus ranged from 2 to 6; heterozygosity levels ranged from 0.300 to 1.000, f
values ranged from -0.385 to 0.237, and polymorphism rates varied from 0.326 to 0.741. Out of ten,
four loci deviated from Hardy–Weinberg expectations suggesting linkage disequilibrium between two
pairs. These new microsatellites loci will contribute towards studies of genetic diversity, kinship,
breeding and conservation of A. gigas. (CNPq, FAPEAM, INCT ADAPTA).
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ECOHYDRAULICS OF POOL-TYPE FISHWAYS: GETTING PAST THE BARRIERS
Santos, J.M., Silva, A.T., Pinheiro, P.J., Pinheiro, A.N., Bochechas, J., Katopodis, C., and Ferreira, M.T.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Jose Maria Santos, Departamento de Engenharia Florestal, Instituto Superior de Agronomia,
Tapada da Ajuda, Lisboa, Lisboa 1349-017 Portugal
E-Mail: jmsantos@isa.utl.pt
Abstract: Pool-type fishways are the most common fishways in Iberia. However, their performance has
long been questioned, particularly for non-salmonid fishes. This study presents the findings from field
and experimental research on pool-type fishways built at small hydropower plants (SHP) and in an
indoor real-scale prototype. Specific goals were: (a) to estimate fishway effectiveness at SHP, (b) to study
upstream movements of cyprinid fish populations through a “highly passable” fishway and (c) to assess
the effects of hydraulics on the behaviour of a cyprinid species, the Iberian barbel Luciobarbus bocagei.
Most fishways were considered to be unsuitable for target species. Seasonal movements peaked in spring
and occurred independently of time of day. Laboratory experiments showed a significant greater
proportion of barbel movements occurring through submerged orifices and highlighted the importance
of the Reynolds shear stress influencing fish behaviour. The results are important for future designs of
pool-type fishways for cyprinid fishes.
ADAPTATION OF FINGERLINGS OF TWO NILE TILAPIA STRAINS AT LOW AND HIGH
TEMPERATURES
Santos, V.B., Mareco, E.A., Samizava, E.Y, Kawaguchi, J.M., Dal Pai-Silva, M.
Symposium: Muscle development and growth Presentation:Poster
Contact: Vander Bruno Dos Santos, Agência Paulista de Tecnologia dos Agronegócios – Pólo Alta
Sorocabana., Presidente Prudente, São Paulo 298 Brazil
E-Mail: vander@apta.sp.gov.br
Abstract: The objective of this research was to evaluate the adaptation of fingerlings of two Nile tilapia
strains at low and high temperature of cultivation. Fish were cultivated for 7 days in fiberglass tanks of
0.5m³, in two recirculation indoor systems with temperatures of 22 and 30ºC. It was evaluated the
weight, standard length and the density of white muscle fiber of GIFT and Red strain. The average of
weight was 1.48g at 22 C and 1.75g at 30 and it was not statistically different. The standard length was
0.46cm longer in fish cultivated at 30 than 22 C. The number of fiber/mm² was about 20% higher in
fish cultivated at 22 than 30 C. There was not difference between strains until 7 days of cultivation. It
was concluded that temperature lower than optimal ones to tilapia fingerlings in short periods changes
the standard growth in relation to standard length and white fiber density.
ASSESSING SWIMMING CAPACITY OF BROWN TROUT (SALMO TRUTTA) AND BROOK
TROUT (SALVELINUS FONTINALIS): PRELIMINARY RESULTS
Sanz Ronda, F.J., Ruíz Legazpi, J., Castro-Santos, T.
Symposium: Swimming physiology of fish Presentation:oral
Contact: Jorge Ruiz Legazpi, Urbanización Tres Aguas Nº 9, Husillos, Palencia 34419 Spain
E-Mail: jorge_ruiz_legazpi@yahoo.es
Abstract: Quantifying swimming ability of fish is important because it helps to identify barriers to
movement. This has important conservation implications: dams, culverts, bridges and other structures
can create zones of high velocity flow that obstruct movements, and data on swimming performance are
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necessary to develop design criteria that are consistent with fisheries conservation. We explored this
question by studying swimming performance of brown trout (Salmo trutta) and brook trout (Salvelinus
fontinalis). Studies were conducted using a large open-channel flume (20 m). Trout of various size classes
were introduced into a low-velocity staging area downstream of the flume, from which they were able to
stage volitional ascents against flows of 1.5 – 2.5 m s-1. Progress up the flume was monitored using an
automated passive integrated transponder (PIT) system, and two cameras were used to record the
position of fish swimming up the flume. The results show strong similarities in swimming capacity, but
differences in behavior between the two species.
EFFECT OF CLIMATIC CHANGE IN REPRODUCTION OF INDIAN MAJOR CARPS
Saxena, A.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Amita Saxena, College Of Fisheries, Gbpuat, pantnagar, usnagar,, 263145 India
E-Mail: amitasaxena12@yahoo.co.in
Abstract: BREEDING OF INDIAN MAJOR CARPS(IMC) DEPENDS UPONITS MATURITY AND
FAVORABLE CONDITIONS. IMC USUALLY BREEDAT THE ONSET OF MONSOON, MAYJUNE, DURING RAINS, IN LAST YEAR THE RAINS WERE SCANTY AND SHIFTED , THERE
WAS CHANGE IN THE GONADS MATURATION TIME/ FECUNDITY , OVA SIZE AND
FINALLY TO BREED FISH THEN BROODERS WERE KEPT IN A POND WHERE SHOWERS
WERE PRESENT FOR AERATION AND COOLING THEN BREEDING STARTED, PAPER
DEALS THE MATTER IN DETAILS
MIGRATION STRATEGIES FOR REPRODUCTION OF EUROPEAN SILVER EEL:
DIFFERENCES IN AEROBIC METABOLISM BETWEEN MALE AND FEMALE.
Scaion, D., Amérand, A., Moisan, C. and Sébert, P.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Scaion Delphine, Equipe Neuro-Ethologie Sensorielle (ENES-CNPS)CNRS UMR 8195,
Université Jean Monnet, 23 rue Michelon, Saint Etienne, 42023 France
E-Mail: scaiondelphine@yahoo.fr
Abstract: To reproduce, European eels (Anguilla anguilla L.) must undergo a long migration without
feeding and need to develop important aerobic capacities. Besides, males are about half the size of
females and might probably not have the same metabolic rate during the swimming activity. In order to
explore aerobic metabolism an its pressure/temperature sensitivity, oxygen consumption, behaviour but
also reactive oxygen species (ROS) production linked to the increase of metabolic rate were evaluated in
male and female silver eels exposed to high hydrostatic pressure (10.1 MPa). We found that pressure
exposure always increases oxygen consumption (MO2) in both sex but when the increase in temperature
increases the pressure effects in males, the reverse is observed for females. During progressive
compression and whatever temperature fish exhibit abnormal motor activity linked to higher oxygen
consumption. After pressure acclimatization, ROS production was inversely correlated to metabolic rate
only in males. These results suggest that differences in males and females metabolism could lead to
different migration strategies in order to reach the breeding area.
ONTOGENESIS OF AGGRESSIVENESS AND CORRELATED CEREBRAL ARGININE
VASOTOCIN EXPRESSION IN JUVENILE CICHLID FISH METRIACLIMA ZEBRA
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Scaion, D., Bertucci, F., Attia, J., Beauchaud, M., and Mathevon, N.
Symposium: Social interaction physiology in fish Presentation:Poster
Contact: Scaion Delphine, Equipe Neuro-Ethologie Sensorielle, CNPS, CNRS UMR 8195, Université
Jean Monnet, 23 rue Dr Paul Michelon, SAINT ETIENNE, 42023 France
E-Mail: scaiondelphine@yahoo.fr
Abstract: Many species of fish display agonistic behaviours, especially when defending a territory. Several
studies have demonstrated a link between the arginine-vasotocin (AVT) cerebral expression and the
aggressive/social status. Nevertheless, little is known about the agonistic behaviours establishment during
the post-hatching development and about the hormonal determinism of the appearing aggressive
behaviours. We intended to determine when the different aggressive behaviours (chase, quiver, lateral
display, bite…) occurred in post-hatching Metriaclima zebra (Lake Malawi Cichlid fish). In parallel, we
measured at several ages after hatching the expression of the cerebral AVT by means of
immunocytochemistry coupled to image analysis. First results show that Metriaclima displayed chase
before lateral display and quiver and that AVT expression varies according to the social status
(dominant/subordinate), at least in 140-day-old individuals.
THE ZEBRAFISH AS AN IN VIVO MODEL FOR GLUCOCORTICOID RESISTANCE
Schaaf, M.J.M., Schoonheim, P.J., Chatzopoulou, A., and Spaink, H.P.
Symposium: Stress axis regulation Presentation:oral
Contact: Marcel Schaaf, Inst. of Biology, Leiden University, Einsteinweg 55, Leiden, Zuid-Holland
2333CC Netherlands
E-Mail: m.j.m.schaaf@biology.leidenuniv.nl
Abstract: The response to glucocorticoids differs largely between individuals, and resistance to
glucocorticoids is a serious medical problem. It limits the efficacy of glucocorticoids when they are used
as anti-inflammatory drugs, and it may contribute to the pathogenesis of major depression. We present
the zebrafish as an interesting in vivo model system to study glucocorticoid resistance. First, the zebrafish
is the only non-primate animal model in which a beta-isoform of GR occurs, which is a splice variant
with dominant-negative activity that may be involved in glucocorticoid resistance in humans. Second, we
performed a forward-genetic screen using the glucocorticoid-induced decrease in POMC expression in
the pituitary gland as a readout. Several zebrafish mutants have been obtained which appear to be
resistant to glucocorticoid treatment. Thus, we have developed in vivo models for glucocorticoid
resistance that will be used for studies on the molecular mechanism of glucocorticoid signaling and
resistance.
AVAILABILITY OF SUITABLE JUVENILE FISH HABITAT IN LARGE LOWLAND RIVERS HYDROLOGICAL VERSUS MORPHOLOGICAL EFFECTS
Scholten, M.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Matthias Scholten, Federal Institute of Hydrology, Department of Fauna and Animal Ecology,
Am Mainzer Tor 1
, Koblenz, 56068 Germany
E-Mail: scholten@bafg.de
Abstract: Hydrological effects on riverine fish assemblages are qualitatively documented. However, more
quantitative studies are necessary to understand the hydro- morphological impact on recruitment of
riverine fish species. I tested the hypotheses that hydrological variables play a more important role for the
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availability of juvenile fish habitat than morphological variables. The study was located at the Elbe River
where groynes are the dominant river engineering structures. Eight microhabitat models for juvenile
fishes of four different species were developed by logistic regression and validated by Receiver operating
characteristic curves. Suitable habitats were predicted for eight groyne fields characterised by different
morphological properties at 12 water levels. The analysis of variance detected significant hydrological
effects on the habitat availability of three specific models while four specific models were influenced by
morphological effects. Field data of juvenile fish abundance suggests a species trait to be related to the
recruitment success to habitat characteristics.
BEGINNING TO UNDERSTAND SEXUAL DIMORPHISMS OF FISHES
Schreck, Carl B.
Symposium: Sexual dimorphisms: knowns and unknowns Presentation:oral
Contact: Carl B. Schreck, Oregon cooperative Fish and Wildlife Research Unit, Oregon State University,
Corvallis, OR 97331 USA
E-Mail: carl.schreck@oregonstate.edu
Abstract: While most fishes are gonochoristic, there is considerable variation in when sexual
differentiation occurs. This paper provides a foundation for this symposium on sexual dimorphisms.
The timing of sex differentiation can differ widely among different species. In salmonids and cyprinids,
for example, it happens from around hatching to shortly after the onset of feeding by mouth while in
lamprey, sturgeon, and zebrafish it happens comparatively much later in development. Such
differentiation may also not be as rigidly directed as previously thought. That is, germ cells of one sex
may differentiate into those of the opposite sex in nature. From an evolutionary perspective, one could
argue that this stemmed from or is the basis for the large number of teleostean taxa that are
hermaphroditic. We have found evidence of both intersex males and very recently females of several
species of salmonids in many populations in “pristine” habitats in the wild. Evidence is also emerging
for sexual dimorphisms in physiological processes that appear independent of reproductive functions.
Examples include work with trout showing sexual differences in gene expression due to handling sorts of
stressors, genes responding to endocrine disruption, and hormonal control of cardiac processes.
USING INTRASPECIFIC VARIATION TO STUDY THERMAL ADAPTATION: A CASE STUDY
USING KILLIFISH
Schulte, P.M. and Healy, T.M.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Patricia Schulte, Department of Zoology, The University of BC, 6270 University Blvd,
Vancouver, BC V6T 1Z4 Canada
E-Mail: pschulte@zoology.ubc.ca
Abstract: The common killifish, Fundulus heteroclitus, is distributed through a steep latitudinal thermal
gradient such that the northern subspecies experiences temperatures that are, on average, 12ºC lower
than those encountered by the southern subspecies. These subspecies differ in a variety of performance
measures (including thermal tolerance and thermal preference), suggesting that they may be specialized
to function in differing thermal environments. One physiological mechanism thought to underlie these
differences is the loss of aerobic scope (the difference between maximum and resting oxygen
consumption). To test this hypothesis we measured the aerobic scope of common killifish at acclimation
temperatures ranging from 5 to 33ºC and compared this to changes in mass and gonado-somatic index.
Our data suggest that, at least for the northern subspecies, growth and reproductive effort do not
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correlate with aerobic scope, but that loss of aerobic scope at high temperatures may contribute to the
upper thermal limit of acclimation.
RETINOIC ACID REGULATES EMBRYONIC MYOGENESIS IN FISH
Schwartz, M. E, and Cousin, X.
Symposium: Muscle development and growth Presentation:Poster
Contact: Schwartz Marie-Elise, Ifremer, Place Gaby Coll, L'Houmeau, 17137 France
E-Mail: meschwar@ifremer.fr
Abstract: Myogenesis and growth are complex processes which are initiated during early embryogenesis.
These processes are regulated by several genes, among them the Myogenic Regulatory Factors (myoD,
myf5, myogenin and mrf4) and the transcription factors Pax7 and Pax3. In zebrafish, retinoic acid (RA)
regulates myod expression via Fgf8 signalling and activates fast muscle differentiation. In the course of
this project, we analyse the regulation network involved in RA-mediated control of myf5. Besides, we
study the expression and the function of newly identified genes, which are expressed in muscular or
myogenic structures and regulated by RA and DEAB (inhibitor of RA synthesis), and are potentially
involved in myogenesis.
We also analyse RA pathway in trout, a larger fish with a massive post-larval growth, in order to establish
mechanistic links between early myogenesis and growth potential.
Work funded by FP7-Life Cycle grant and Région Poitou-Charentes and INRA fellowship.
GLYCOLYTIC FLUXES IN THE EUROPEAN EEL, ANGUILLA ANGUILLA: A TOOL FOR THE
ANALYSIS OF THE METABOLIC RESPONSES TO ENVIRONMENTAL CHANGES.
Sebert, P.
Symposium: Climate change: bad news for fish? Presentation:oral
Contact: Phillippe Sebert, ORPHY EA4324, UEB, Université de Brest, 6 avenue Le Gorgeu, Brest,
Britany 29200 France
E-Mail: philippe.sebert@univ-brest
Abstract: Energy metabolism is an important component of fish response to environmental changes.
However, most of the studies are concerned with changes in aerobic capacities often neglecting the
anaerobic pathway, at least using a dynamic approach. Measuring muscle glycolytic fluxes, we have
shown that they are sensitive to changes in environmental conditions such as hydrostatic pressure or
temperature. Indeed, pressure acclimatization improves glycolytic fluxes which have a Q10 depending on
the thermal zone (cold or warm). Another example is the eel trained to 75% Ucrit for several days: the
gain in performance is mainly due to an improvement in anaerobic pathway, not in aerobic one.
Application of such an approach to hypoxia (is the resistance to hypoxia dependent on glycolytic
performance?) or to swimming (is the change in swimming pattern in relationship with changes in
energy producing pathway?) could be very useful to understand the capacities of fish to cope with
environmental changes.
WATER QUALITY INDEX AND INTEGRATED BIOMARKER RESPONSE IN
FLORIDICHTHYS POLYOMMUS, AN APPROACH TO ASSESS THE HEALTH CONDITION
Sedeño-Díaz J. E., Trujillo-Jiménez P. and López-López E.
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
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Contact: Jacinto Elias Sedeño-Diaz, Programa Ambiental del IPN. Av. Wilfrido Massieu s/n, esq. Luis
Enrique Erro, Unidad Profesional Adolfo López Mateos, México, D.F. 7738 Mexico
E-Mail: jsedeno@ipn.mx
Abstract: Río Champotón in the Yucatán Peninsula is within the Usumacinta Province, the most diverse
in fish fauna in Mexico, and is part of the Mesoamerican hotspot, with high endemism and exceptional
habitat loss. In the estuarine zone, Floridichthys polyommus an endemic fish of Gulf of Mexico is
distributed. Water quality Index (WQI) and Integrated Biomarker Response (IBR) (derived from a
battery of biomarkers) were assessed to diagnose the health condition in this fish. The IBR was increased
during the rainy season, when the WQI in the river mouth was increased. This must mainly to that the
fresh water wedge even penetrates in the marine environment disappearing the estuarine zone. F.
polyommus is an estuarine species who is itself affected in its ionic balance. Additionally, during this
season, also arrives a xenobiotic mixture which cause that the IBR increased in F. polyommus
population. During the dry season the IBR increased.
AN IN VIVO AND IN VITRO ASSESSMENT OF AUTOPHAGY-RELATED GENE EXPRESSION
IN MUSCLE OF RAINBOW TROUT (ONCORHYNCHUS MYKISS)
Seiliez, I., Gutierrez, J., Salmerón Salvador, C., Skiba-Cassy, S., Chauvin, C., Dias, K., Kaushik, S.,
Tesseraud, S., Panserat, S.
Symposium: Muscle development and growth Presentation:Poster
Contact: Seiliez, INRA, UMR1067 Nutrition Aquaculture et Génomique, Saint-Pée-sur-Nivelle, F64310 France
E-Mail: seiliez@st-pee.inra.fr
Abstract: In mammals, new evidence has demonstrated the important role of the autophagic/lysosomal
pathway in regulating muscle mass and identified the transcription factor FoxO3 as the main regulator
of this proteolytic system by inducing several autophagy-related genes. However, the mechanisms
responsible for the regulation of autophagy have not been investigated in fish. The present work aimed
to characterize both in-vivo and in-vitro the transcriptional regulation of several major genes involved in
autophagy (LC3B, gabarpl1, atg12l, atg4b) in the muscle of rainbow trout. Our results showed that 14
days of fasting strongly induces the expression of all the genes studied. Our in vitro study in trout
myocytes indicate that IGF1 induces FoxO3 phosphorylation but has a low or no effect on autophagyrelated gene expression, suggesting a moderate role for this transcription factor on the
autophagic/lysosomal pathway. The current research program aims to investigate this specific proteolytic
route as affected by nutritional factors.
MYOSTATIN (MSTN1A AND MSTN1B) EXPRESSION IS NOT DEPENDANT OF FOXO1
ACTIVITY IN PRIMARY CULTURE OF TROUT MYOCYTES
Seiliez, I., Sabin, N., Gabillard, J.C.
Symposium: Muscle development and growth Presentation:oral
Contact: Jc Gabillard, INRA, UR1037 Station Commune de Recherches en Ichtyophysiologie
Biodiversité et Environnement SCRIBE, Equipe Croissance et Qualité de la Chair de Poisson, Campus
Beaulieu, Rennes, 35000 France
E-Mail: Jean-Charles.Gabillard@rennes.inra.fr
Abstract: Myostatin is a negative regulator of muscle mass and is regulated by the transcription factor
FoxO1 in mammals. In fish the regulation of myostatin genes expression appears different from
mammals. We therefore studied the relationship between FoxO1 activation, and the expression of both
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myostatin genes (MSTN1a et MSTN1b) in primary culture of trout myocytes. Our results showed that
IGF1 treatment induced a phosphorylation of FoxO1 and a lost of nuclear localization of FoxO1.
However this decrease of FoxO1 activity did not decreased the expression of both MSTN1a and
MSTN1b genes. Furthermore, the treatment of myocytes with growth hormone decreased both
myostatin gene expression without decreasing FoxO1 activity. In conclusion, our results demonstrate
that FoxO1 is not a key regulator of MSTN1a and MSTN1b in trout myocytes.
RECOGNITION OF BACTERIAL ENDOTOXIN IN FISH: FISH TLR4 DOES NOT RECOGNIZE
LIPOPOLYSACCHARIDE
Sepulcre M.P., Alcaraz-Pérez F., López-Muñoz A., Roca F.J., Meseguer J., Cayuela M.L., Mulero, V.
Symposium: Fish immunological responses Presentation:oral
Contact: Victoriano Mulero,, Department of Cell Biology and Histology, Faculty of Biology, University
of Murcia, Murcia, Murcia 30100 Spain
E-Mail: vmulero@um.es
Abstract: It has long been established that fish and amphibians are resistant to the toxic effect of LPS. To
shed light on the role of fish TLRs in LPS recognition, we have developed a dual-luciferase reporter assay
to study the activation of the transcription factor NFdifferent bony fish models, including the gilthead seabream (Sparus aurata, Perciformes), the spotted
green pufferfish (Tetraodon nigroviridis, Tetraodontiformes) and the zebrafish (Danio rerio,
Cypriniformes). Our results show that fish TLR4 was unable to recognize LPS and that the zebrafish
TLR4 orthologs negatively regulated the NF- -dependent signaling pathway. The identification of
TLR4 as a negative regulator of TLR signaling in the zebrafish and the absence of this receptor in most
fish species explain the resistance of fish to endotoxic shock and support the idea that the TLR4 receptor
complex for LPS recognition arose after the divergence of fish and tetrapods.
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MODULATION OF BELUGA JUVENILES INTESTINAL MCIROBIOTA USING DIETARY
BREWER'S YEAST SACCHAROMYCES CEREVISIAE VAR. ELLIPSOIDEUS
Seyed Hossein Hoseinifar, Alireza Mirvaghefi, Bagher Mojazi Amiri
Symposium: Contributed Papers Presentation:Poster
Contact: Mardaneh Khatooni, Maryam, Islamic Azad University, Young Researcher Club PishvaVaramin Branch, Varamin, Tehran Iran
E-Mail: hoseinifar@ut.ac.ir
Abstract: This study investigates the effects of commercial brewer's yeast Saccharomyces cerevisiae var.
ellipsoideus on intestinal microbiota of endangered great sturgeon (Huso huso). Beluga juveniles
(11.44±0.56 g) were randomly allocated in 12 oval tanks (350 L) at density of 35 fish per tank and
triplicate group were fed 3 percent of BW with diet supplemented with different levels (0, 1, 2 and 5 %).
After 6 week feeding on experimental diet, total bacterial count and LAB spp. Levels in Intestinal
microbiota were determined by culturing on Plate Count Agar and MRS agar media, respectively.
Biochemical characterization was used for Identification of dominated LAB genera. Our results
confirmed that Total bacterial count and LAB levels in intestinal microbiota were significantly higher in
5 % yeast treatment (P < 0.05). These results showed that S. cerevisiae var. ellipsoideus can changes
intestinal microbiota balance toward beneficial structures.
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PERIPHERAL REGULATION OF THE GROWTH HORMONE (GH)-INSULIN-LIKE GROWTH
FACTOR-1 (IGF-1) SYSTEM IN FISH
Sheridan, M.A.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Mark Sheridan, Department of Biological Scienes, North Dakota State University, Fargo, ND
58108 USA
E-Mail: Mark.sheridan@ndsu.edu
Abstract: To date, most studies of growth regulation have focused on the control of pituitary GH release.
Our recent work in rainbow trout (Oncorhynchus mykiss) indicate that insulin (INS), somatostatins
(SS), 17-estradiol (E2), testosterone (T), and thyroxin (T4) regulate growth in fish at levels outside of the
pituitary gland. INS, T, and T4 stimulate expression of growth hormone receptor (GHR), insulin-like
growth factor-1 (IGF-1), and IGF-1 receptor (IGFR1) mRNAs in vivo and in vitro. By contrast, SS and
E2 inhibit GHR, IGF-1, and IGFR1 mRNAs in vivo and in vitro. These findings indicate that selected
metabolic and sex steroid hormones affect the GH-IGF-1 system of fish by adjusting peripheral
sensitivity and response to GH (by altering GHR synthesis/surface expression and IGF-1
synthesis/release) and by adjusting peripheral sensitivity to IGF-1 (by altering IGFR1 synthesis/surface
expression). (This work was supported by NSF grant IOS 0920116.)
TEMPERATURE TOLERANCE OF THE TUNA HEART
Shiels, H.A.
Symposium: Plenary Session Presentation:oral
Contact: Holly Shiels, Faculty of Life Sciences, University of Manchester, 46 Grafton Street, Manchester,
M13 9NT UK
E-Mail: holly.shiels@manchester.ac.uk
Abstract: Tuna have an unusual physiological arrangement. High metabolic rates coupled with heat
exchangers enable them to elevate muscle, viscera, eye and brain temperature, yet their hearts operate at
ambient water temperature. This arrangement is unique amongst vertebrates and can result in a cold
heart supplying the metabolic demands of warm endothermic tissues. We know the performance of the
tuna heart is influenced by temperature and therefore it stands to reason that the thermal sensitivity of
the tuna heart may limit tuna movement, diving behavior and resource exploitation in the oceans. This
talk will focus on the effect of acute and chronic temperature change on the electrical and contractile
properties of tuna cardiac myocytes. Pathways for thermal tolerance will be explored and implications to
tuna eco-physiology will be speculated upon.
VOLUME CONTROL OF FISH CARDIAC OUTPUT
Shiels, H.A., Patrick, S.M., Hoskins, A., Kentish, J., White, E., Cazorla, O.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Holly Shiels, Faculty of Life Sciences, Unversity of Manchester, 46 Grafton St, Manchester,
M13 9NT UK
E-Mail: holly.shiels@manchester.ac.uk
Abstract: Rainbow trout adjust stroke volume to modulate cardiac output to meet the changing demands
imposed by their environment. Changes in stroke volume stretch the chambers of the fish heart and
invoke the Frank-Starling response. The Frank-Starling response is transduced to the individual cardiac
myocytes and their composite myofilaments. We will show how increased length-dependent activation
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allows the fish sarcomere to develop force during long stretches. Moreover we will discuss how
regulation of sarcomeric passive tension allows for volume control of the fish heart.
RHCG1 AND NHE3 ARE INVOLVED IN AMMONIUM-DEPENDENT SODIUM UPTAKE OF
ZEBRAFISH LARVAE
Shih, T.H., Horng, J.L., Liu, S.T. Hwang, P.P., and Lin, L.Y.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: T.H. Shih, Department of Life Science, National Taiwan Normal University, Rm. B316,
Department of Life Science, No.88, Sec. 4, Tingzhou Rd., Wenshan Dist., Taipei, 11677 Taiwan
E-Mail: damnos@gmail.com
Abstract: To investigate whether Na+ uptake by the yolk-sac skin of zebrafish larvae is dependent on
NH4+ excretion, a scanning ion-selective electrode technique (SIET) was applied to analyze the
correlation between Na+ uptake and NH4+ excretion. Results showed that the Na+ uptake and NH4+
excretion were dependent on each other in the larvae acclimated to low-Na+ water. Raising the external
NH4+ level (5 mM) simultaneously blocked NH4+ excretion and Na+ uptake; in contrast, raising
external Na+ level (5 mM) simultaneously enhanced Na+ uptake and NH4+ excretion. Transcripts of
both Rhcg1 and slc9a3b (NHE3) in gills were induced by low-Na+ acclimation. Knockdown of ether
Rhcg1 or slc9a3b with morpholino-oligonucleotides decreased both the NH4+ excretion and Na+ uptake
by the skin and individual H+-pump-rich cells (HR cells). This study provides convincing evidence for
the involvement of Rhcg1 and NHE3 in a NH4+ dependent Na+ uptake pathway of HR cells.
THE EFFECTS OF QUERCETIN ON MOLECULAR AND PHYSIOLOGICAL
CHARACTERISTICS AND OXIDATIVE STRESS RESISTANCE IN THE OLIVE FLOUNDER,
PARALICHTHYS OLIVACEUS
Shin, H.S., Yoo, J.H., Kim, N.N., An, K.W., and Choi, C.Y.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Cheol Young Choi, Division of Marine Environment & Bioscience College of Ocean Science
and Technology, Korea Maritime University. #1 Dongsam-Dong, Busan, Yeongdo-Gu 606-791 Korea
E-Mail: choic@hhu.ac.kr
Abstract: We investigated effects of quercetin on oxidative stress induced by hypoosmotic stress in olive
flounder fed quercetin (Diet 1, 0%; Diet 2, 0.25%; and Diet 3, 0.5% quercetin). Total cholesterol levels
were lower in Diets 2 and 3 than in Diet 1. We measured mRNA expression and activities of SOD and
CAT and H2O2 in quercetin-treated flounder exposed to osmotic stress. H2O2, SOD and CAT
expression and activity were lower in Diets 2 and 3 than Diet 1, suggesting quercetin scavenges ROS.
Furthermore, lysozyme and osmolality were higher in Diets 2 and 3 than in Diet 1, indicating quercetin
increases immune function. These results indicate that quercetin has antioxidant effects, and increases
immune function. Acknowledgements: This research was supported by the MKE (The Ministry of
Knowledge Economy), Korea, under the ITRC (Information Technology Research Center) support
program supervised by the NIPA (National IT Industry Promotion Agency (NIPA-2009-C1090-09030007).
PHENOTYPIC VARIATION OF GUDGEON AS A BIOMARKER IN PESTICIDE POLLUTED
RIVERS IN SW FRANCE
Shinn C., Grenouillet G., Lek, S.
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Symposium: Fish in a toxic world Presentation:oral
Contact: Candida Shinn, 118 Rt. de Narbonne, Laboratoire Evolution et Diversité Biologique, UMR
5174, CNRS - Université Paul Sabatier, Toulouse, Midi-Pyrenèes 31062 France
E-Mail: candida.shinn@gmail.com
Abstract: The Garonne river basin in SW France is comprised of rivers flowing through areas of intense
agricultural activity. In the present study we assess the relationship between different levels of pesticide
pollution in a river basin and changes in a native fish species’ morphology. Electrofishing of gudgeon
(Gobio gobio) took place in summer/autumn 2008 at 11 different sites throughout the river basin.
Morphometric measurements between external body landmarks are used to assess grouping of fish from
sampling sites of similar levels of pollution. Pairwise Qst values (population differentiation for a
quantitative trait) between sites are calculated with morphometric measurements and checked for
correlation with pollution levels. Data on microssatelite-based Fst (molecular trait), inter-site
geographical distance, and environmental variables (physical-chemical parameters, catchment area) are
used to rule out interfering factors in the Qst-Fst relationship. Preliminary results indicate a clear
separation of gudgeon populations according to pesticide pollution levels.
EFFECT OF PHOTOPERIOD ON GROWTH AND REPRODUCTION IN THE MOUTH
BROODING CICHLID OREOCHROMIS MOSSAMBICUS (PETERS)
Shubha Mundodu And Ravichandra Reddy, S.
Symposium: Contributed Papers Presentation:oral
Contact: S. Ravichandra Reddy, 54, upstairs, 18th cross road, Malleshwaram, Bangalore, Karnataka 560
055 India
E-Mail: srreddy46@gmail.com
Abstract: Effects of photoperiod on daily growth, sexual maturity and reproductive behavior in the
mouth brooding cichlid Oreochromis mossambicus were investigated. Juveniles were reared for 176 days
on a diet of dry Tubifex worms and subjected to either a control photoperiod (12L: 12D), continuous
light (LL) or continuous darkness (DD). The best weight gain and specific growth rate (SGR) were
achieved in fish exposed 12L: 12D cycle, while these were significantly reduced in other experimental
individuals. Early maturation was observed in juveniles exposed to 24 hrs LL cycles, while those exposed
to 24 hrs DD cycle failed to mature and failed to construct nest. Nest construction behavior and
successive events (six steps) took place much earlier in individuals exposed to 12L: 12L cycle, while in
individuals exposed to 12L: 12D it was evident after 98 days. Juveniles reared in 12: 12LD cycle
spawned twice and produced more seeds than those exposed to 24 hrs LL cycle (3 spawn).
HYDRAULIC EFFICIENCY OF OFFSET OR STRAIGHT ORIFICES FOR THE UPSTREAM
MOVEMENTS OF THE IBERIAN BARBEL (LUCIOBARBUS BOCAGEI, STEINDACHNER 1864)
IN AN EXPERIMENTAL POOL-TYPE FISHWAY
Silva, A.T., Santos, J.M., Pinheiro, A.N., Ferreira, M.T., and Katopodis, C.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Ana T. Silva, Technical University of Lisbon,, Lisboa, Lisboa 1349-017 Portugal
E-Mail: anamtsilva@isa.utl.pt
Abstract: Coarse species are frequently the predominant taxa found in Iberian rivers. Nevertheless, the
lack of knowledge into their swimming behaviour facing key hydraulic parameters during fishway
passage is scarce. In addition, most studies are focused on commercial species, clearly neglecting the
passage of coarse species through such hydraulic devices. In this study, the effects of water velocity and
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turbulence descriptors on the behaviour of the Iberian barbel (Luciobarbus bocagei), migrating through
an experimental pool-type fishway, were analysed. The fishway was tested for two distinct orifice
configurations: an offset and a straight orifices arrangement. A higher rate of fish passage success and a
shorter time period to successfully negotiate the fishway have been found for the first configuration. Fish
behaviour was strongly influenced by turbulence, particularly by Reynolds shear stress. These results are
believed to be important in extending the knowledge on the efficiency of pool-type fishways for Iberian
barbel and other species of similar biomechanical capacities.
Movements of the Iberian barbel (Luciobarbus bocagei) in an experimental pool-type fishway.
Silva, A.T., Santos, J.M., Pinheiro, A.N., Ferreira, M.T., and Katopodis, C.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Ana T. Silva, Forest Research Centre,, Lisboa, 1349-017 Portugal
E-Mail: anamtsilva@isa.utl.pt
Abstract:
STRESS COPING STYLES IN FARMED TILAPIA (OREOCHROMIS NILOTICUS):
CONSISTENT INDIVIDUAL BEHAVIOURAL SYNDROMES AND RESPONSE TO
CONSPECIFIC ALARM CUES
Silva, P.I.M., Øverli, Ø., Höglund, E., and Martins, C.I.M.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Patricia I. M. Silva, Rua Velha dos Lagos 185B 6ºDto, Vilar do Paraiso, V.N.Gaia 4405-886
Portugal
E-Mail: tishamaria@gmail.com
Abstract: The Nile tilapia is a freshwater cichlid, which is produced worldwide yielding approximately
2.5 million tons year (including all tilapia species). Several recent publications have shown that
consistent individual variation in correlated traits, so called behavioural syndromes or stress coping
styles, are present in fish and can have large consequences for fish welfare and performance in
aquaculture. The purpose of this study was two-fold: To identify behavioural traits which are consistent
over time in individual tilapia, and investigate whether such traits predict the behavioural response to
acute stress or to conspecific alarm cues. Latency to take distributed food was found to be one of such
traits, which was correlated to routine locomotor behaviour but not to the locomotor response to acute
stress. Feeding latency also predicted bottom-grazing behaviour, a trait that the introduction of
conspecific alarm cues inhibited.
MAPPING SELECTION FOR THE STRESS RESPONSE IN RAINBOW TROUT
(ONCORHYNCHUS MYKISS)
Sims, A.M., Sneddon, L.U., Paterson, S., Pottinger, T.G., and Watts, P.C.
Symposium: Stress axis regulation Presentation:oral
Contact: Angela Sims, University of Liverpool, Biosciences Building, Crown Street, Liverpool,
Merseyside L69 7ZB UK
E-Mail: a.m.sims@liv.ac.uk
Abstract: Genetic mechanisms of the stress response in rainbow trout (Oncorhynchus mykiss) are less
well known than physiological mechanisms and, without a sequenced and annotated genome, it is
difficult to assign function to specific loci. I employed a genome scan to identify loci associated with the
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stress response on O. mykiss that were selected for high (HR) or low (LR) cortisol stress response. Lines
of trout were genotyped at 82 microsatellite loci, selected from known locations on linkage maps. Two
microsatellites possessed significantly reduced variability in LR trout compared with HR, whereas seven
loci showed greater genetic differentiation between populations. These outlier loci were located on
several linkage groups, rather than a specific genomic region. Thus, selection for the stress response is
evident at several genomic regions, likely reflecting the complex nature of the stress response. Searching
for genome regions associated with the stress response may allow functional characterisation of those
mapped regions of the trout genome.
FRY NATURAL EXPANSION DURING THE RESTORATION OF ATLANTIC SALMON STOCK
IN RIVERS WITH THE HELP OF INCUBATION REDDS
Skorobogatov M.A., Veselov A. E., Pavlov D.S., and Kaliuzhin S.M.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Mikhail Skorobogatov, Institute of Ecology and Evolution RAS, 33 Leninskij prosp., Moscow,
119071 Russia
E-Mail: skorobogatov1@rambler.ru
Abstract: Technology was developed for restoring the stock of salmon in the rivers by means of laying
fertilized eggs in incubation redds which were placed on the bottom of rapids in rivers within the period
from October to June. The inflow of clear water from the bottom was secured for streaming the
embryos. The expansion of salmon fry from incubation redds started when the water temperature
reached 8-12 &#1057;. Salmon fry left the redds. Their passive downstream expansion took place up to
the edge between rapids and pools. During the expansion, the fry turned into parr. At this stage their
downstream expansion finished, and active redistribution began from accidentally stocked biotopes to
the shoreline sections of the rapids. The parr concentrated in microbiotopes and selected favorable
hydrological conditions. The expansion of the 0-class was coming to an end and taking a mosaic
aggregate shape. The research is continuing aimed at optimizing incubation redds.
MATERNAL STRESS AND SOCIAL ISOLATION DURING DEVELOPMENT AFFECT THE
BEHAVIOUR AND PHYSIOLOGY OF JUVENILE TROUT
Sloman, K.A.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Kath Sloman, 402 Davy Building, School of Marine Science and Engineering, University of
Plymouth, Plymouth, Devon PL4 8AA UK
E-Mail: katherine.sloman@plymouth.ac.uk
Abstract: There are many factors that influence phenotypic traits of individuals during development.
Here I consider how two factors, maternal stress and the presence of conspecifics, influence the
behaviour and physiology of developing trout. Both exposure of ova to high levels of stress hormones
pre-fertilisation and social isolation of embryos during development significantly altered metabolic rate
and levels of nitrogen excretion. After hatch, in contrast to the effects of cortisol exposure in juvenile fish,
individuals exposed to cortisol pre-fertilisation were more aggressive than control individuals. While
social isolation during development delayed the response of a juvenile fish to its own mirror image,
isolation did not affect the probability of it winning a paired encounter with an individual raised in a
social environment. In conclusion, both pre-fertilisation exposure to stress hormones, and the presence
or absence of conspecifics during development, can have profound effects on the behaviour and
physiology of juvenile trout.
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THE BEHAVIOURAL TRADE-OFF BETWEEN SAFETY AND HYPOXIA IN AMAZONIAN FISH
Sloman, K.A., Scott, G.R., De Boeck, G., Iftikar, F.I., Wood, C.M., Almeida-Val, V.M.F., and Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Kath Sloman, Davy 402, University of Plymouth, Plymouth, Devon PL4 8AA UK
E-Mail: katherine.sloman@plymouth.ac.uk
Abstract: Many fishes encounter environmental hypoxia and a plethora of physiological and behavioural
responses to hypoxic conditions have evolved. Here the effect of size on these responses in two
Amazonian species, the oscar, Astronotus ocellatus, and the armoured catfish, Hoplosternum littorale,
are discussed. Astronotus ocellatus perform aquatic surface respiration (ASR) while H. littorale is a
facultative air breather. During a decline in oxygen tension, large A. ocellatus performed ASR at higher
oxygen tensions than smaller A. ocellatus even though Pcrit was highest in smaller individuals. In
contrast, smaller H. littorale surfaced at higher oxygen tensions than larger individuals with no
relationship between size and Pcrit. Astronotus ocellatus live in groups where both sexes defend
territories; Hoplosternum littorale form social groups which display synchronous air breathing.
Therefore, a combination of behavioural characteristics and physiological abilities is likely to determine
the species-specific response of Amazonian fish to hypoxia. Funding included CNPq and FAPEAM.
DDT EXPOSURE IN TIGERFISH (HYDROCYNUS VITTATUS) FROM THE PONGOLA
SYSTEM, SOUTH AFRICA - REASON FOR POTENTIAL CONCERN
Smit, N.J., Bervoets, L., Covaci, A., Wepener, V.,
Symposium: Fish in a toxic world Presentation:oral
Contact: Nico Smit, Centre for Aquatic Research, Department of Zoology, University of Johannesburg,
Johannesburg, Gauteng 2006 South Africa
E-Mail: nicos@uj.ac.za
Abstract: The Pongola river and floodplain system in South Africa’s Kwazulu Natal Province falls within
the malaria belt. Currently controlled DDT spraying of homesteads is one of the main controlling
measures of this disease. Although strict procedures are in place for these sprayings, DDT still enters the
environment through diffuse routes. As part of a study on the conservation of tigerfish, muscle tissue
collected from the Pongolapoort Dam was analyzed for DDT following standard techniques.
Concomitant histological analyses of the gonads were carried out. Although total DD levels in sediments
were very low, levels in tigerfish muscle tissue were above 5 µg/g lipid, exceeding concentrations
measured in the mid 1980’s. The ratios of DDT to DDD indicate that DDT contamination is of recent
origin. Not with standing these concentrations, no effect on gonad development were noted. However,
the potential effect on piscivorous birds, crocodiles and humans cannot be ruled out.
MOLECULAR BASIS OF SOLAR UV-B RADIATION INDUCED MUSCULO-SKELETAL
DEFORMITIES IN FISH EMBRYOS
Sobrino, C., Neale, P.J., Torres-Nuñez, E., Ceinos, R.M., Rotllant, J.
Symposium: Climate change: bad news for fish? Presentation:Poster
Contact: Josep Rotllant, IIM-CSIC, Eduardo Cabello 6, Vigo, Pontevedra 36208 Spain
E-Mail: rotllant@iim.csic.es
Abstract: Reduction in stratospheric ozone and cloud cover allows more ultraviolet radiation (UVR) to
reach the earth’s surface. In combination with shifts in water quality that affect water transparency,
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aquatic organisms can be exposed to large variations in UVR which can affect development and survival
rate. Consequently changes in ocean ultraviolet radiation could have a direct influence on exploited
population dynamics, biodiversity and fish aquaculture. UV radiation is known to cause developmental
defects in a variety of aquatic organisms including fish but little is known about the underlying
molecular mechanisms. In this study, we used zebrafish (Danio rerio) embryos as a model system to
investigate UV-induced deformities. Specifically, we used multi-level (whole animal, organ/tissue, and
cellular) approach that includes application of recombinant DNA, antisense and gene transfer technology
to characterize ultraviolet radiation tolerance associated genes and how these special environmental
conditions affect performance, health, and well-being of fish species. This work was partly funded by a
PhD grant (FPI BES-2009-016797) and a postdoctoral grant (JAEDoc) to ETN and RMC respectively
and by the MICIN AGL2008-00392/ACU.
GENETIC AND CAUDAL FIN COLOUR VARIATION IN FOUR SOUTHERN AFRICAN
TIGERFISH (HYDROCYNUS VITTATUS) POPULATIONS
Soekoe, M., Smit, N.J., Van der Bank, F.H.
Symposium: Contributed Papers Presentation:oral
Contact: Michelle Soekoe, Centre for Aquatic Research, Department of Zoology, University of
Johannesburg, Johannesburg, Gauteng 2006 South Africa
E-Mail: michelle@adoptapet.co.za
Abstract: Distinct dissimilarities in caudal fin colouration of mature tigerfish males from the Upper
Zambezi (ZAM) and Olifants River (OLI) were reported. To understand these colour deviations,
tigerfish were collected from four southern African populations. Photos of caudal fins were classified
according to pattern for both sexes and statistically analysed. Muscle and liver samples were assessed by
starch gel electrophoresis. Significant (p<0.05) differences in caudal fin variation were obtained between
Okavango Delta (OKA) and Pongola Dam (PON), ZAM-PON and ZAM-OLI. Larger allozyme
differentiation and paleo-geographic isolation reflect the statistically different colour patterns/variation
for ZAM-OLI. Significant differences in fin and genetic variation were not obtained between OKA-ZAM
(which were connected in the Pliocene), substantiating their closer relationships. OLI exhibited little
colour distinction despite possessing the highest heterozygosity of all populations. This is the first study
of its kind in Africa comparing genetics and morphological expression link to geographical history of
river systems.
BIOMETRY OF THE FISHES BARBUS PLEBEJUS AND BARBUS CAPITO FROM CORUH
BASIN, TURKEY
Solak, K., Alas, A, Ylmaz, M. and Öktener, A.
Symposium: Contributed Papers Presentation:oral
Contact: Kemal Solak, Department of Biology, Faculty of Education, Gazi University,, Ankara, 6300
Turkey
E-Mail: ksolak@gazi.edu.tr
Abstract: Metric and meristic characters are important to identify fish species and their habitat
peculiarities.There are many species that belong to the fish genus Barbus, which is found in tropical and
extratropical regions, but there are few studies covering the Coruh basin. Two subspecies of Barbus were
found in the Coruh River system of Eastern Anatolia, Turkey: Barbus plebejus escherichi and Barbus
capito capito. We collected specimens in seven localities for measurement. The number of vertebra were
determined radiographically. Some specimens of B. capito capito have a sharper snout in the segments of
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Coruh where the water flows faster, suggesting a modification related to current. The biometric
measurements vary geographically and could be related to a&#287;abeyotic and biotic factors in the
habitat. .
ANALYSING DAM EFFECTS ON FISH COMMUNITIES IN TAGUS CATCHMENT RIVERS
Solana-Gutierrez J., Garcia de Jalon D., Alonso-Gonzalez C., and Gortazar J.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Joaquin Solana, ETSI Montes. Universidad Politecnica de Madrid. Paseo de las Moreras s/n.
Ciudad Universitaria., Madrid, Madrid 28040 Spain
E-Mail: joaquin.solana@upm.es
Abstract: This paper deals with the assessment of effects caused by dam water regulations on fish
communities in some sites of Tagus catchment. A set of 88 electro-fishing river samples has been
analysed to detect significant effects on biodiversity. Ten different indexes related to species richness and
abundance, which had been already tested in Central European regions (EFI+), were calculated. By
means of statistical comparison between points located upstream and downstream to dams some
significant effects have been obtained. These are related to total richness and total abundance, density of
intolerant species to habitat degradation, density of oxygen depletion intolerant species, richness in
number of species of rheophilic reproduction habitat and density of species with lithophilic reproduction
habitat. The outcomes showed that population effects depend on dam proximity and hydromorphological traits of river reaches. In spite of the latter, density in intolerant to oxygen species, density
in habitat degradation species and richness in rheophilic reproduction habitat species showed significant
effects that should be imputed to dam activities.
MUSCULAR CHOLINESTERASES AND HEPATIC BIOMARKERS OF XENOBIOTIC
METABOLISM IN MEDITERRANEAN FISH: RELATIONSHIP WITH ECOLOGICAL
VARIABLES.
Solé, M., Antó, M., Baena, M., Arnau, S., Carrasson, M., Cartes, J.E., and Maynou, F.
Symposium: Fish in a toxic world Presentation:oral
Contact: Montserrat Solé, Passeig Maritim de la Barceloneta 37-49, Barcelona, Barcelona 8003 Spain
E-Mail: msole@icm.csic.es
Abstract: Sixteen fish species of teleosts and two elasmobranchs were selected for the characterization and
determination of cholinesterase activities and lipid peroxidation levels in muscle and the determination
of xenobiotic metabolism enzymes in liver, all biomarkers used in pollution monitoring. The sampling
took place seasonally during 2007 in the NW Mediterranean. The hepatic enzymes considered were the
activities of catalase, glutathione reductase, ethoxyresorufin O-deethylase, carboxylesterase and
glutathione S-transferase. As ecological markers we considered trophic resources, swimming capability,
stomach fullness and trophic level. Significant differences were found among species and, in general
enzymatic activities were much higher in teleosts than in the elasmobranchs, and in perciforms than in
gadiforms. Seasonal rather than site differences were seen in accordance to a small pollution gradient. A
multivariate canonical correspondence analysis revealed that cholinesterases were positively related to
suprabenthos feeders, whereas the ecological variables in fish from the shelf had a prominent role
determining hepatic biomarkers expression.
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SOCIAL STRESS AND CORTISOL REDUCES CELL PROLIFERATION IN THE RAINBOW
TROUT TELENCEPHALON
Sørensen, C., Bohlin, L.C., Nilsson, G.E., Øverli, Ø.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Christina Sørensen, Department of Molecular Biosciences, University of Oslo, P.O. Box 1041,
Oslo, N-0371 Norway
E-Mail: christina.sorensen@imbv.uio.no
Abstract: Compared to mammals, fish have a very high rate of adult brain cell proliferation. Little is
known about how this process is regulated and if it has implications for physiology and behavior. We
investigated the effect of stressful social interaction on brain cell proliferation by keeping size matched
rainbow trout in pairs, upon which they would form stable social hierarchies. After 4 days of interaction,
the number of newborn cells in the telencephalon of subordinate animals was 40% lower than in isolated
controls. Dominant individuals also showed a tendency towards reduced cell proliferation, indicating
that the effect was caused by the social interaction. Treatment of isolated fish with exogenous cortisol
caused a reduction in telencephalic cell proliferation of similar magnitude to that seen in subordinate
animals. We conclude that social stress and cortisol reduce telencephalic cell proliferation in rainbow
trout, and propose that this aspect of brain structural plasticity is involved in mediation of behavioral
responses to social subordination.
THE EFFECT OF ENVIRONMENTAL ENRICHMENT ON BEHAVIOR, PHYSIOLOGY AND
FOREBRAIN CELL PROLIFERATION IN ZEBRAFISH (DANIO RERIO)
Sørensen, C., Von Krogh, K., Nilsson, G.E., Øverli, Ø.
Symposium: Zebrafish: a model for physiology Presentation:Poster
Contact: Christina Sørensen, Department of Molecular Biosciences, University of Oslo, P.O. Box 1041,
Oslo, N-0371 Norway
E-Mail: christina.sorensen@imbv.uio.no
Abstract: Teleost fishes have a considerably higher rate of adult brain cell proliferation than mammals.
Whether environmental factors affect brain cell proliferation has, however, been scarcely investigated in
this animal group. To test the effect of environmental enrichment on behavior, stress level and cell
proliferation, adult male zebrafish were kept in social isolation in enriched (with artificial plants and
gravel) or barren (empty) aquaria for one week. Fish from enriched aquaria had slightly lower locomotor
activity, and higher whole-body cortisol levels than fish from barren environments. Cell proliferation was
quantified using immunohistochemistry for PCNA. Fish from enriched aquaria had more PCNA
positive nuclei, and there was significantly greater inter-individual variability in this group. In summary,
this indicates that environmental complexity can affect both behavior and physiology of zebrafish, and
that environmental enrichment can increase cell proliferation in the zebrafish forebrain.
SPECIES-SPECIFIC HORMONAL PHEROMONE MOSAICS IN FISH
Sorensen, P.W., Levesque, H., Lim, H.K. Poling, K., and Kihslinger, R.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Peter W. Sorensen, 1908 Folwell Avenue, Dept Fisheries, Wildlife and Conservation Biology,
University of Minnesota, Saint Paul, MN 55108 USA
E-Mail: soren003@umn.edu
Abstract: Many fishes live in dark environments and rely on pheromones to synchronize social activities
including reproduction. Studies using wild fishes and/or their odors suggest these cues are at least
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somewhat species-specific and laboratory studies have identified dozens of hormonal-derived products
which these fishes release and which evoke responses when added to groups of conspecifics. Wondering
whether and how these simple hormonal compounds might signal species-identity we have been
examining behavioral responses of goldfish and common carp to each other’s odors and fractions thereof.
These studies demonstrate that these species discern species-identity using body odor and that these
odors contain multiple polar and non-polar components. Further, we find that responses to hormonal
pheromones are influenced by body odors and that ‘incorrect’ body odors (including bile acids) will cause
fish to fail to respond to otherwise potent pheromonal cues. We hypothesize that fish perceive complex
odor mosaics and that pheromonal species-specificity is encoded within them.
PHYSIOLOGICAL RESPONSES OF LIPOPHRYS PHOLIS EXPOSURE TO AIR
Souza-Bastos, L.R., Freire, C.A., Wilson, J.M.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Luciana Rodrigues De Souza Bastos, Departamento de Fisiologia, Setor de Ciências Biológicas,
Universidade Federal do Paraná, Centro Politécnico, Curitiba, Paraná 81531-990 Brazil
E-Mail: lucianadesouza@hotmail.com
Abstract: Lipophrys pholis is an intertidal marine teleost, that is regularly exposed to substantial
environmental changes, among them exposure to air. L. pholis has broad physiological plasticity, and has
been reported to excrete significant amounts of ammonia during emersion in part by volatilization. To
elucidate the mechanisms involved in this capacity, fish were air-exposed or kept in seawater (control) for
24h and ammonia flux rates measured (n = 6). Gills and skin were then sampled for analysis of Na-KATPase activity, and the expression of the Rhesus glycoproteins (RhAG, BG, CG1, CG2), Na-KATPase, CA, NKCC and NHE2 measured by immunoblotting. Gill showed higher Na-K-ATPase
activity than the skin, and this activity was even greater during air-exposure. There was a significant loss
of body mass (>10%) during emersion. Surprisingly ammonia excretion rates were maintained during
emersion although volatilization was negligible. The results of protein expression will be discussed
further.
EVOLUTION OF STEROID PHEROMONES IN CICHLIDS
Stacey, N.E. and Pachkowski, M.D.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Norm Stacey, Department of Biological Sciences, University of Alberta, Edmonton, AB T6G
2E9 Canada
E-Mail: norm.stacey@ualberta.ca
Abstract: In electro-olfactogram (EOG) studies, the African pseudocrenilabrin Astatotilapia burtoni
detects conjugated steroids that act on five olfactory receptor mechanisms discriminating conjugate type
and position: 3-glucuronide; 17-glucuronide; 3-sulphate; 17-sulphate; 3,17-disulphate (J. Fish Biol. ’06.
68:661-80). To determine the phylogenetic origins of this steroid sensitivity, EOG testing was
conducted on >70 cichlids from the four major cichlid clades: basal etroplins and ptychochromins; New
World cichlins; African pseudocrenilabrins. Steroids were detected only by pseudocrenilabrins (> 30
species), and by all pseudocrenilabrins except the basal pseudocrenilabrin Heterochromis.
Pseudocrenilabrins detect only conjugated steroids that, with few exceptions, are those detected by A.
burtoni. Patterns of pseudocrenilabrin steroid detection reveal gradual accumulation of olfactory
receptor types. The 3-glucuronide receptor appears first in basal lineages (e.g. Hemichromini), three
receptors (17-glucuronide; 17-sulphate; 3,17-disulphate) appear simultaneously in more derived taxa
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(e.g. Eretmodini), and the 3-sulphate receptor appears in the most recent lineages (Cyphotilapia,
Haplochromini). Increasing pheromonal complexity might have facilitated rapid speciation in African
cichlids.
SIZE OF BURBOT IN LAKE ERIE INCREASED FOLLOWING DIET SHIFT TO ROUND GOBY
Stapanian, M.A., and Edwards, W.H.
Symposium: Biology of the Burbot Presentation:oral
Contact: Martin Stapanian, U.S. Geological Survey, USGS, 6100 Columbus Ave., Sandusky, Ohio
44870 USA
E-Mail: mstapanian@usgs.gov
Abstract: The round goby Neogobius melanostomus was first found in stomachs of burbot Lota lota in
Lake Erie in 2001 and became an important prey of burbot in 2003. Previously, rainbow smelt Osmerus
mordax was the most important prey species. We tested a hypothesis that length and mass at age for
burbot were greater during the period in which round goby was part of the diet of burbot (“post-goby”)
than before (“pre-goby”). Size was generally greater for both sexes at ages 4-7 during the post-goby
period. Year-class strength and biomass of the burbot population did not have an effect on size at age.
The results were probably due to the decreased cost to burbot for consuming a benthic species (round
goby) than a more abundant pelagic species (rainbow smelt).
WORLDWIDE STATUS OF BURBOT AND CONSERVATION MEASURES
Stapanian, M.A., Paragamian, V.L., Madenjian, C.P., Jackson, J.R., Lappalainen, J., Evenson, M., and
Neufeld, M.D.
Symposium: Biology of the Burbot Presentation:oral
Contact: Martin Stapanian, Lake Erie, U.S. Geological Survey, 6100 Columbus Ave., Sandusky, Ohio
44870 USA
E-Mail: mailto:mstapanian@usgs.gov
Abstract: We review worldwide population status of burbot (Lota lota) and synthesize reasons why some
populations are endangered or declining, some have recovered, and some do not recover despite
management measures. Burbot have been extirpated in much of Western Europe and the United
Kingdom, and are threatened or endangered in much of North America and Eurasia. Pollution and
habitat change, particularly the effects of dams, appear to be the main causes for declines in riverine
populations. Pollution and the adverse effects of invasive species appear to be the main reasons for
declines in lacustrine populations. Warmer water temperatures, due either to discharge from dams or
climate change, have been noted in declining burbot populations at the southern extent of their range.
Currently, overfishing does not appear to be limiting burbot populations world-wide. We suggest
mitigation measures for burbot population recovery, particularly those impacted by dams and invasive
species.
RECRUITMENT OF BURBOT IN LAKE ERIE: AN EMPIRICAL MODELING APPROACH
Stapanian, M.A., Witzel, L.D., and Cook, A.
Symposium: Biology of the Burbot Presentation:oral
Contact: Martin Stapanian, U.S. Geological Survey, 6100 Columbus Ave., Sandusky, Ohio 44870 USA
E-Mail: mailto:mstapanian@usgs.gov
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Abstract: Burbot made a dramatic recovery in Lake Erie during 1993-2001 but declined during 20022007, due in part to a sharp decrease in recruitment. We used Akaike’s Information Criterion to
evaluate 129 linear regression models that included all combinations of one to seven ecological indices as
predictors of burbot recruitment. Two models were substantially supported by the data: (1) the number
of days in which water temperatures were within optimal ranges for burbot spawning and development
combined with biomass of yearling and older (YAO) yellow perch Perca flavescens (Mitchill); and (2)
biomass of YAO yellow perch. Warmer winter water temperatures and increases in yellow perch biomass
were associated with decreases in burbot recruitment. Continued warm winter water temperatures could
result in declines in burbot recruitment, particularly in the southern part of the species’ range.
WHY AND HOW ANOXIC CRUCIAN CARP MAINTAIN CARDIAC PUMPING
Stecyk, J.A.W., Stensløkken, K.-O., Hanson, L.M, Larsen, B.C., Farrell, A.P., and Nilsson, G.E.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Jonathan Stecyk, Physiology Programme, Department of Molecular Biosciences, University of
Oslo, Blindernveien 31, Oslo, N-0316 Norway
E-Mail: jonathan.stecyk@imbv.uio.no
Abstract: Cardiac output (Q) of the crucian carp (Carassius carassius) remains unchanged for 5 days of
anoxia. Measurement of ethanol excretion rate in anoxic carp in response to a manipulated Q, direct
measurement of cardiac power output of normoxic and anoxic in situ perfused carp hearts,
determination of carp blood plasma pH during anoxia, and examination of the combined effects of
anoxia and graded acidosis on spontaneously contracting carp heart preparations suggests the remarkable
feat is possible because of interlinked ultimate and proximate determinants. The ultimate basis is the
evolution of two anoxia-survival strategies: the ability to avoid self-poisoning by lactate and H+ during
anoxia by fermenting lactate to ethanol (the excretion of which likely necessitates a sustained Q); and a
low routine level of cardiac work that can be sustained by anaerobic metabolism. At the proximate level,
ethanol production avoids an extracellular acidosis that would otherwise impair cardiac performance.
THE M2 MUSCARINIC RECEPTOR IS NECESSARY FOR THE DEVELOPMENT OF HYPOXIC
BRADYCARDIA IN LARVAL ZEBRAFISH (DANIO RERIO)
Steele, S.L., Yang, X., Tiberi, M., Ekker, M., and Perry, S.F.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Shelby Steele, University of Ottawa, Department of Biology, Gendron Hall, Room 160,
Ottawa, ON K1N 6N5 Canada
E-Mail: shelby.l.steele@gmail.com
Abstract: Fish exposed to environmental hypoxia experience decreased heart rate (bradycardia), the
physiological significance of which remains unknown. The M2 muscarinic receptor appears to help
regulate basal heart rate in zebrafish larvae. We tested the hypothesis that this receptor is involved in the
development of hypoxic bradycardia in these larvae, and that the complimentary beta-adrenergic
receptors will be also be affected. Heart rate was significantly lower in zebrafish reared from conception
at a PO2 of 30 or 40 Torr from 2 to 10 days post fertilization. The hypoxic bradycardia was abolished
(at PO2 = 40 Torr) or significantly attenuated (at PO2 = 30 Torr) in larvae experiencing M2 receptor
knockdown (using Morpholino antisense oligonucleotides). Interestingly, M2 receptor knockdown
revealed a potential cardioinhibitory role for the beta2-adrenergic receptor, therefore cell signaling
properties of the zebrafish beta-adrenergic receptors were also investigated.
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THERMAL IMPRINTING IN THE TROUT EMBRYO: MYOTOME CELLULARITY AND
PRECURSOR CELL BEHAVIOUR AT THE STARTING POINT OF POST-HATCHING
DIVERSIFICATION
Steinbacher, P., Kasiba, B., and Stoiber, W.
Symposium: Muscle development and growth Presentation:Poster
Contact: Peter Steinbacher, Department of Organismic Biology, University of Salzburg, Hellbrunnerstr.
34, Salzburg, 5020 Austria
E-Mail: peter.steinbacher@sbg.ac.at
Abstract: Muscle growth in teleost fish is strongly influenced by ambient temperature. Recent research
has demonstrated that the thermal history experienced by a teleost during embryonic life is likely to be
'imprinted' and to have continued effects upon muscle growth during the later periods of ontogeny.
However, the causes for this phenomenon at the precursor cell level are as yet unknown. The here
presented study investigates temperature-related changes in muscle growth dynamics in relation to
muscle precursor cell proliferation and differentiation rates in brown trout embryos. A specific focus is
set on the dermomyotome, which is known to be the main (and possibly exclusive) source of the
myogenic precursors that subsequently account for myotome expansion. Methods applied include digital
morphometry and a quantitative analysis of cells double-immunolabelled for Pax7/MEF2 or Pax7/H3P.
Preliminary results suggest that differences between thermal groups at hatching are stem cell-based
rather than cellularity-based.
THERMAL IMPRINTING IN PEARLFISH: HOW EMBRYONIC TEMPERATURE MODULATES
POSTEMBRYONIC MUSCLE GROWTH
Stoiber, W., Marschallinger, J., Obermayer, A., Sänger, A.M., Steinbacher, P.
Symposium: Muscle development and growth Presentation:oral
Contact: Walter Stoiber, Department of Organismic Biology, University of Salzburg, Hellbrunnerstr. 34,
Salzburg, 5020 Austria
E-Mail: walter.stoiber@sbg.ac.at
Abstract: Temperature is an important factor influencing teleost muscle growth, including a lasting
influence of embryonic thermal experience throughout all further life. However, little is still known
about the cellular processes behind this phenomenon. Here, we present data from a study using digital
morphometry and immunolabelling for Pax7, Myogenin, and H3P to quantitatively examine thermal
history effects on pearlfish muscle growth until adult stage. Fish were reared at three different
temperatures until hatching and subsequently kept under similar (ambient) thermal conditions. Spatiotemporal variation of cellularity patterns was assessed in distinct myotomal growth zones representing
stratified (lateral, apical) and mosaic hyperplasia (central). Pax7+ muscle precursor cells including such
that are mitotically active (Pax7+/H3P+) or have entered differentiation (Pax7+/Myogenin+) were also
quantified. Results demonstrate that fish that are smallest at hatching finally outgrow those of the other
temperature groups. This is due to enhanced hyperplasia primed by a larger pool of Pax7+ cells.
THERMAL AND CO2-EFFECTS ON ANTARCTIC FISH (NOTOTHENIA ROSSII): DOES
MITOCHONDRIAL PLASTICITY LIMIT METABOLIC PERFORMANCE?
Strobel, A., Poertner, H.O., and Mark, F.C.
Symposium: Climate change: bad news for fish? Presentation:Poster
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Contact: Anneli Strobel, Alfred Wegener Institute for Polar and Marine research, Am Handelshafen 12,
Bremerhaven, 27570 Germany
E-Mail: anneli.strobel@awi.de
Abstract: Temperature is a key factor shaping performance of ectothermal organisms. Furthermore, their
thermal tolerance windows may be narrowed by the ongoing process of ocean acidification.
Consequently, these organisms may become even more sensitive to warming. As mitochondrial
metabolism is one of the most important factors defining thermal limitation, we studied the effects of
acclimation to elevated temperatures (7 C), elevated CO2-levels (1190µatm) and the combination
thereof on mitochondrial plasticity of the Antarctic fish Notothenia rossii.
Mitochondrial metabolism was determined from measurements of mitochondrial respiration, membrane
potential and proton leakage. Measurements of standard metabolic rate were taken for analysis of
potential aerobic limitations in this Antarctic notothenioid. This study is the first dealing with metabolic
sensitivity of the Antarctic fish Notothenia rossii to hypercapnia and the combined effect of warming
and elevated CO2-levels.
ONTOGENY OF IONOCYTES IN D. LABRAX EMBRYOS: STRUCTURAL AND FUNCTIONAL
ASPECTS
Sucré, E., Grousset, E., Bossus, M., Charmantier, G., Charmantier-Daures, M., Cucchi-Mouillot, P.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Sucré Elliott, Equipe AEO - UMR 5119 ECOLAG, Université Montpellier 2, Place Eugène
Bataillon, Montpellier, 34090 France
E-Mail: elliott.sucre@univ-montp2.fr
Abstract: Early ionocytes have been identified in the sea bass (Dicentrarchus labrax) embryos. Structural
and functional aspects were analysed and compared with those observed in the same conditions (38 ppt)
in juveniles. Immunolocalization of NKA in embryos revealed the presence of ionocytes on the yolk sac
membrane from stage 12 pair of somites (S), and an original cluster around the first gill slits from stage
14 S. Histological investigations suggested that from these cells, close to the future gill chambers,
originate the ionocytes observed on gill arches and gill filaments after hatching. Triple
immunocytochemical staining, including NKA, various NKCCs and CFTR, indicate the presence of
immature and mature ionocytes in early and late embryonic stages at different sites. These observations
were completed with transmission electronic microscopy (TEM). According to these results, structurally
functional ionocytes seem present before hatching in the different sites later involved in osmoregulation.
SELECTION PRESSURE IN FISH-SPECIFIC TOLL-LIKE RECEPTORS
Sundaram, A.Y.M., Fernandes, J.M.O.
Symposium: Fish immunological responses Presentation:Poster
Contact: Arvind Ym Sundaram, Faculty of Biosciences and Aquaculture, Bodø University College, Bodø,
Nordland 8049 Norway
E-Mail: arvind.sundaram@hibo.no
Abstract: Toll-like receptors (TLRs) play a central role in recognising pathogen-associated molecular
patterns and activating a downstream immune response in teleost fish. Fish-specific TLRs (tlr21, tlr22a,
tlr22b, tlr23) have been identified in various teleost species for which mammalian orthologues do not
exist or are present as a non-functional pseudogene. Fish-specific TLRs are important as they may play a
crucial role in host defence, since teleosts have a more primitive adaptive immune system, constrained by
environmental factors. It is likely that positive natural selection is shaping the evolutionary pattern of
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fish-specific TLRs, which might be associated with adaptation to new habitats and rapidly evolving
pathogens. We present the results of likelihood selection tests to ascertain the type and functional
implications of the selection pressure acting on tlr21, tlr22 and tlr23.
WATER TRANSFER RATE ACROSS THE LIPID BILAYER OF ENTEROCYTES FROM FRESH
AND SEA WATER ADAPTED SALMONIDS
Sundell, K., Sonesson, L., Bernin, D., Claesson, M., Andersson, M., and Nydén M.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Kristina Snuttan Sundell, Fish Endocrinology Laboratory, Department of
Zoology/Zoophysiology, Göteborg University, PO-Box 463, Göteborg, S - 405 30 Sweden
E-Mail: k.sundell@zool.gu.se
Abstract: The intestine is a key organ for nutrient, ion and water uptake. In seawater (SW), the intestine
absorbs ions to create an inwardly directed water flow. Epithelia in general, are considered to have higher
paracellular permeability in SW than in fresh water (FW). But recent studies suggest the reverse for the
intestine, indicating an important transcellular component of water absorption in SW. High water
permeability of the enterocyte membrane and/or incorporation of aquaporins are possible mechanisms.
Dietary lipids differ in FW and SW, which will affect the enterocytes membrane composition and thus
probably the permeability. The aim of the present study was to develop methodology to assess water
transfer rates across the lipid bilayer of enterocytes. Polar lipids were extracted and purified from the
intestinal mucosa of FW and SW adapted salmonids. This was followed by sonication, extrusion and
formation of unilaminar, monodispers vesicles, investigated using NMR diffusometry.
IGT, A TELEOST IMMUNOGLOBULIN SPECIALIZED IN MUCOSAL IMMUNITY
Sunyer, J.O., Zhang, Y., Salinas, I., Li, J., Parra, D., Bjork, S., LaPatra, S., Bartholomew, J.
Symposium: Fish immunological responses Presentation:oral
Contact: J. Oriol Sunyer, University of Pennylvania, School of Veterinary Medicine, Philadelphia, PA
19146 USA
E-Mail: sunyer@vet.upenn.edu
Abstract: Thus fur, there is no evidence of immunoglobulin specialization in teleost mucosal and
systemic areas, and IgM is regarded as the only functional antibody in both compartments. Challenging
this view, here we show that IgT, a recently identified teleost immunoglobulin, behaves as a mucosal
antibody. We found a novel B cell lineage uniquely expressing surface IgT which represented the
predominant B cell population in the gut of rainbow trout. Infection of trout with an intestinal parasite
revealed a massive infiltration of IgT+ B cells in the gut of survivor fish. Moreover, we found that IgTspecific titers against the parasite were confined to gut mucus, whereas IgM was the only isotype
involved in serum responses. Supporting further the role of IgT in gut homeostasis, we discovered that a
majority of intestinal bacteria were coated with IgT. Our findings point to IgT as the most ancient
vertebrate immunoglobulin specialized in mucosal responses.
THE EFFECT OF LAND-USE AT MULTIPLE SCALES ON PHYSIOLOGICAL DISTURBANCES
IN CREEK CHUB
Suski, C. D., D. H. Wahl, and Z. Blevins
Symposium: Fish habitat: improving connectivity Presentation:oral
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Contact: Cory Suski, University of Illinois at Urbana-Champaign, Department of Natural Resources and
Environmental Sciences, W401-C Turner Hall, 1102 S. Goodwin Ave., Urbana, IL 61801 USA
E-Mail: suski@illinois.edu
Abstract: Land-use practices can have negative impacts on populations of stream fish. The purpose of
this study was to quantify the influence of watershed- and segment-scale land-use practices on the
physiological responses of stream fish. For this, Creek chub were collected from replicated agricultural
(disturbed) and forested (control) streams and subjected to heat and hypoxia stressors. No differences in
baseline physiological parameters were found in fish sampled immediately from streams within forested
or agricultural streams at either scale. However, when exposed to hypoxia, creek chubs from forested
watersheds had higher stress responses and greater ion loss than fish from agricultural watersheds.
Furthermore, creek chubs from forested watersheds and segments had higher metabolic rates than
agricultural site fish when exposed to thermal challenges. Results are further discussed in the context of
disturbance, land use and conservation.
THE ROLE OF CHEMOKINES ON THE ANTIVIRAL IMMUNE RESPONSE IN RAINBOW
TROUT
Tafalla, C.
Symposium: Fish immunological responses Presentation:oral
Contact: Carolina Tafalla, CISA- INIA. Carretera de Algete a El Casar km 8.1., Valdeolmos, Madrid
28130 Spain
E-Mail: tafalla@inia.es
Abstract: In rainbow trout (Oncorhynchus mykiss), twenty four chemokines or chemoattractant
cytokines have been identified to date, but even though their sequences have been reported, their
biological activity or antiviral role have been scarcely studied. To study the importance that these
molecules may have on the antiviral immune response in fish, we have made a selection of twelve of these
twenty four chemokines including representatives of the different clades or groups into which they are
phylogenetically classified. For these genes, we have first studied their regulation of transcription in
response to viral infections in different tissues and infection conditions, finding a specific pathogenassociated and tissue-associated pattern of chemokine expression. Moreover, some of the virusmodulated chemokines have shown to have an immunostimulatory effect on an important antiviral
immune function such as interferon production. All our data reveal a great implication of chemokines on
the antiviral immune response in fish.
DIFFERENT EFFECTS OF THE USE OF THE PROBIOTIC SHEWANELLA PUTREFACIENS
PDP11 ON GILTHEAD SEABREAM (SPARUS AURATA) AND SENEGALESE SOLE (SOLEA
SENEGALENSIS)
Tapia-Paniagua, S., León-Rubio, J.M., García de La Banda, I., Lobo, C., Alarcón, F.J., Chabrillón, M.,
Díaz.-Rosales, P., Mancera4, J.M., Varela, J.L., Ruiz-Jarabo ,I., Arijo, S., Martínez-Manzanares, E.,
Moriñigo, M.A. & Balebona, M.C.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Miguel Moriñigo, Department of Microbiology. Faculty of Sciences. University of Málaga,
Málaga, Málaga 29071 Spain
E-Mail: morinigo@uma.es
Abstract: Probiotics have been defined as viable microbial food supplements that have positive effect on
the health of the host. In previous studies, we have obtained one isolate from gilthead seabream (Sparus
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aurata) skin, identified as Shewanella putrefaciens Pdp11, which has showed in vitro interactions with
fish pathogens such as Photobacterium damselae subsp piscicida and Vibrio harveyi, and it was not
virulent for Senegalese sole (Solea senegalensis) and gilthead seabream. It was able to modulate in vivo
the innate immune response of Senegalese sole and gilthead seabream, and it has been possible to observe
enhanced growth and nutrient utilization in fish receiving this probiotic than in those fed the control
diet. A positive effect on cultured gilthead seabream under stressed conditions has been reported. On the
other hand, an important effect on the intestinal microbiota of the specimens fed with this probiotic has
been also observed.
LIFESPAN MERCURY ACCUMULATION PATTERN IN LIZA SPECIES: RESULTS FROM A
FIELD STUDY IN TWO TEMPERATE COASTAL ECOSYSTEMS WITH DISTINCT MERCURY
CONTAMINATION (RIA DE AVEIRO AND MONDEGO ESTUARY, PORTUGAL)
Tavares, S., Coelho, J.P, Azeiteiro, U.M., Pereira, M.E, Pardal, M.A.
Symposium: Fish in a toxic world Presentation:oral
Contact: Sílvia Tavares, CEF (Centre for Functional Ecology),IMAR - CMA (Marine and Environmental
Research Centre), Department of Life Sciences, University of Coimbra, Apartado 3046, Coimbra,
Coimbra 3001-401 Portugal
E-Mail: stavares@student.zoo.uc.pt
Abstract: The purpose of this study was to assess lifespan mercury accumulation in tissues of two mullet
species – Liza aurata and Liza ramada - captured along a mercury contamination gradient. Sampling was
made in Ria de Aveiro, ecosystem that received mercury rich effluents continuously for five decades and
in Mondego estuary, assumed as a mercury free ecosystem. Mercury content of fish was in accordance
with mercury contamination of the water and sediment, showing higher values near the contamination
source. Liver was the organ that registered the highest mercury values, followed by muscle, brain and
finally gills. Liza ramada revealed to be the more contaminated species, what can be related with
differences in the ecological niches of the studied species. A lifespan mercury dilution pattern was found
for both species in the most contaminated site, following an exponential trend. Organic mercury content
was also assessed in Liza aurata muscle, following the same accumulation pattern than total mercury and
representing over 90% of total mercury.
EXPRESSION OF GLUCOCORTICOID RECEPTOR GENE IN DIFFERENT TISSUES OF
SEABREAM AND ITS RELATIONSHIP WITH CLASSICAL PHYSIOLOGICAL RESPONSE TO
CHRONIC STRESSORS
Teles M., Boltaña S., Pacheco M., Santos M.A., Mackenzie S. and Tort L.
Symposium: Stress axis regulation Presentation:Poster
Contact: Mariana Teles, Department of Cell Biology, Physiology and Immunology, Universitat
Autònoma de Barcelona and CESAM & Biology Department, Aveiro University, Barcelona, Barcelona
8224 Spain
E-Mail: mteles@ua.pt
Abstract: Gilthead seabream (Sparus aurata) were injected with slow-release implants containing cortisol
(50 or 200 µg/g body weight) in coconut oil to simulate a cortisol secretion after chronic stress. Fish
with 200 µg/g cortisol implants exhibited a significant rise in the cortisol plasma profile while glucose
and lactate increased on days 7 and 14 after implantation. On the basis of the observed alterations in
plasma parameters, we evaluated the effects of plasma cortisol elevation upon the expression of the
glucocorticoid receptor (GR) in liver, muscle, heart, gills and brain. GR was over-expressed in heart and
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gills 7 days after cortisol implantation, as well as in liver, muscle and heart of fish sampled on day 14.
Present results suggest that increased plasma cortisol as a result of implants mimics the effects of chronic
stress in the Gilthead sea bream, and directly affects GR mRNA abundance in a tissue-specific manner.
HAEMATOPOIETIC CHANGES IN RAINBOW TROUT HAEMOGLOBIN ISOMORPH
ABUNDANCES IN RESPONSE TO TEMPERATURE
Tempero, G.W., Gould, E., and Ling, N.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Grant Tempero, Deparment of Biological Sciences, University of Waikato, Hillcrest Rd,
Hamilton, Waikato 3240 New Zealand
E-Mail: gwt2@waikato.ac.nz
Abstract: Mature fish erythrocytes maintain the ability to synthesize haemoglobin and the 14
haemoglobin isomorphs of rainbow trout vary in abundance in response to temperature. However, the
timescale and derivation of these changes have not been fully determined. Groups of juvenile rainbow
trout were subjected to 10ºC or 20ºC for 7, 14, 21 or 35 d. In addition, four additional groups were
rendered anaemic to stimulate erythropoesis and subjected to either 10ºC or 20ºC for 21 or 35 d.
Results showed no significant changes in relative isomorph abundance at 7 or 14 d. However, minor
changes in abundance were evident after 35 d. Separation of young and old erythrocytes by density
gradient centrifugation after 21 d revealed significant shifts in isomorph abundance in fractions enriched
with immature erythrocytes. We propose that observed changes in isomorph abundances stem from the
production of new erythrocytes rather than de novo synthesis in mature erythrocytes.
OXYGEN BINDING PROPERTIES OF RAINBOW TROUT HAEMOGLOBIN FUNCTIONAL
GROUPS
Tempero, G.W., Ling, N., and Gould, E.
Symposium: Keeping pace in a changing environment Presentation:Poster
Contact: Grant Tempero, Department of Biological Sciences, University of Waikato, Hillcrest Rd,
Hamilton, Waikato 3240 New Zealand
E-Mail: gwt2@waikato.ac.nz
Abstract: Rainbow trout haemoglobin has traditionally been divided into 4 functional groups (Hb I-IV)
based on separation by isoelectric focusing and column chromatography. Fast protein liquid
chromatography (FPLC) has revealed the presence of at least 9 haemoglobin fractions composed of 9
globin chains, and further separation by cellulose acetate electrophoresis produces up to 14 distinct
fractions. We used FPLC to isolate 6 fractions and compared their functional oxygen binding properties.
As previously established the oxygen binding properties of haemoglobins I-III were insensitive to
changes in temperature, pH and adenosine triphosphate (ATP) concentration and mildly sensitive to
chloride. Haemoglobins IV, V and VII were all found to be sensitive to temperature and pH but
insensitive to chloride and ATP. Haemoglobin VI could not be sufficiently purified for analysis.
Separation of the FPLC fractions using cellulose acetate electrophoresis found each fraction comprised
two closely associated bands accounting for the 14 fraction total.
CARDIO-RESPIRATORY EFFECTS OF TEMPERATURE AND HYPOXIA IN THE THRAIRA
(HOPLIAS MALABARICUS)
Thomaz, J.M., Monteiro, D.A., Rantin, F.T., Kalinin, A.L.
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Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Juliana Montovani Thomaz, Department of Physiological Sciences, Federal University of Sao
Carlos/UFSCar, Rodovia Washington Luís, km 235, São Carlos, São Paulo 13565-905 Brazil
E-Mail: julianamt@gmail.com
Abstract: The oxygen uptake (VO2), breathing frequency (fR), breath volume (VT), gill ventilation (VG),
oxygen extraction (EO2) and heart rate (fH) of two groups of Hoplias malabaricus during graded
hypoxia were measured under two different temperatures (25 C -group I, and 35 C- group II). The
critical oxygen tensions (PcO2), determined from VO2 v. PO2 of inspired water at each experimental
temperature were respectively 21 and 44 mmHg. The fR increased approximately 1.3-fold and the VG
2.5-folds in group II when compared with group I. The increases observed in VG resulted, in both
experimental temperatures, in an elevation in VT, rather than in fR. The EO2 decreased gradually from
normoxia until the PO2 of 40 mmHg in group I and 80 mmHg in group II, below which an abrupt
reduction of extraction was recorded. The fH were approximately 1.5-fold higher in group II, when
compared with group I in all experimental PO2.
CHARACTERISATION OF INTRASPECIFIC VARIATION IN BEHAVIOURAL PHENOTYPES
IN RAINBOW TROUT, ONCORHYNCHUS MYKISS
Thomson, J.S., Watts, P.C., Pottinger, T.G. and Sneddon, L.U.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Jack Thomson, School of Biological Sciences, Crown Street, Biosciences Building, University of
Liverpool, Liverpool, Merseyside L69 7ZB UK
E-Mail: j.s.thomson@liv.ac.uk
Abstract: Boldness in animals describes a suite of correlated behaviours ranging along a continuum from
bold to shy, and has been repeatedly linked with the physiological stress response. In this study boldness
was quantified in high (HR) and low (LR) stress-responsive lines of rainbow trout, Oncorhynchus
mykiss, using novel object tests (two separate trials). Plasma cortisol levels were significantly greater in
HR trout compared to LR fish; likewise, 13 candidate genes with known roles in determining behaviour
and stress physiology had profoundly greater expression levels in the brains of LR trout, compared with
HR. By contrast, neither gene expression nor stress physiology significantly differed between bold and
shy individuals within line. Behavioural and physiological phenotypes were thus strongly evident but
boldness within line did not correlate with physiological stress responses. The study will inform theory
on intraspecific behavioural variation and its underlying molecular mechanisms.
PHYSIOLOGICAL EFFECTS OF ACUTE AND CHRONIC ACIDIFICATION ON ZEBRAFISH
(DANIO RERIO)
Tiedke, J., Burmester, T.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Jessica Tiedke, University of Hamburg, Biocenter Grindel, Martin-Luther King Platz 3,
Hamburg, Hamburg 20146 Germany
E-Mail: jessica.tiedke@uni-hamburg.de
Abstract: Acidification of lakes and streams is mainly caused by the discharge of sulphur and nitrogen
compounds through acid rain. The ecological effects of acidification, especially on fish, are extensive.
Enduring low pH can cause chronic stress which leads to a decrease in body weight and size and makes
individuals consequently less able to compete. In addition acidification can result in a decreasing
biodiversity of fish or even elimination of fish species. Perturbations of cellular homeostasis through
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environmental changes cause a cellular stress response, characterised by protection of macromolecules.
Here we examine the effects of acute and chronic acidification on zebrafish (Danio rerio) by quantitative
real-time PCR. We found significant upregulations of antioxidant enzymes, heat shock and respiratory
proteins in gills but essentially no changes in remaining tissues. This suggests gills to be the major-site in
response to environmental change with the capability to shelter fish from acidosis.
COMBINING HYDROELECTRIC POWER PLANT (HEP) OPERATION WITH RETORATION
OF FISH-MIGRATING BARRIERS IN REGULATED RIVERS FROM A STAKEHOLDERS
POINT OF VIEWCOMBINING
Tielman, J
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Johan Tielman, Indsutrigatan 16, Laholm, 312 21 Sweden
E-Mail: johan.tilman@eon.se
Abstract: Re-establishing connectivity for fish in regulated rivers is an issue that is being even more
addressed as a consequence of the European water directive and the directive for European eel recovery.
At the same time, the demand for renewable energy such as hydropower is increasing, which is expressed
in EU's objectives on climate change and renewable energy for 2020.
As a stakeholder and owner of about 80 hydroelectric power plants, E.ON Vattenkraft has to deal with
these somewhat conflicting objectives. E.ON, has tried to find solutions that take into consideration
concerns for both local biodiversity and the demand for renewables. To illustrate our efforts, I would like
to present examples from three rivers where our cooperation with scientists and authorities has led to
cost-efficient solutions with a limited loss of energy-production.The solutions include technical
innovations as well as operational adaptations in the plants focusing on migrating species such as salmon,
sea trout and European eel.
A HIGH-THROUGHPUT BEHAVIORAL SCREEN FOR ASSESSING EXPOSURE POTENTIAL
AND COST, USING ZEBRAFISH
Tierney, K.B., Sekela, M.A., Cobbler, C.E., Xhabija, B., Gledhill, M., Ananvoranich, S., and Zielinski,
B.S.
Symposium: Fish in a toxic world Presentation:oral
Contact: Keith Tierney, Dept. of Biology, CW 405 Biological Sciences Bldg, University of Alberta,
Edmonton, Alberta T6G 2E9 Canada
E-Mail: ktierney@ualberta.ca
Abstract: Diverse contaminants modify the biology of the world’s fishes. In this study, we developed a
high-throughput behavioral testing array using a model species to determine whether common
herbicides evoke behavioral avoidance, attraction or indifference. Our data suggest fish may behave in a
costly manner, as they often preferred to spend time in herbicide mixtures representative of those in
waterways (including 2,4-D and glyphosate). This was troubling since longer term exposures were
associated with reduced food odor attraction. To begin to determine the mechanism(s) by which this
reduction occurred, we measured the activity of glutathione S-transferase (GST), a detoxification
enzyme. In exposed fish, GST activity increased by as much as three-fold in some tissues (liver), but not
necessarily others that enable avoidance behaviors (olfactory neurons, brain). Our study suggests
behavioral responses coupled with sub-organismal markers can be used to investigate the potential costs
and toxicity routes of exposure to common contaminants.
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RESISTANCE OF PEARLFISHES TO SAPONINS
Todesco, M., Parmentier, E., and Eeckhaut, I.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Maïté Todesco, Université de Mons, Laboratoire de Biologie Marine; Avenue du Champ de
Mars, 6, Mons, Hainaut 7000 Belgium
E-Mail: maitetodesco@hotmail.com
Abstract: Pearfishes (Carapidae) are species known to enter and live in some invertebrates, especially in
echinoderms such as holothuroids and seastars. Echinoderms contain however a strong concentration of
saponins, a secondary metabolite based on a triterpene glycosides structure. Saponins show a wide range
of biological activities (i.e. haemolysis, ichtyotoxicity). This work aims at analyzing the effects of
saponins on the gills of fishes and pearlfishes in particular. Saponins were extracted from the sea
cucumber Bohadschia argus which is a natural host of some pearlfishes. Five carapid species and five
coral reef fish species were exposed to various concentrations of saponin. At the end of each test, the gills
were sampled and fixed for further histological analyzes. Coral reef fishes exposed to saponins
concentration of 0.2 to 0.5 ug/ml died within two hours and exhibited pathological alterations of gill
filaments. Pearlfishes, however, proved to be resistant and showed no gill damage.
EFFECTS OF VARYING AND CHRONIC HIGH CARBON DIOXIDE LEVELS ON FEEDING
MOTIVATION GROWTH, PHYSIOLOGY AND WELFARE OF ATLANTIC COD (GADUS
MORHUA)
Toften, H., Hansen, L., Damsgård, B.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Hilde Toften, Nofima Marin, Muninbakken 9-13, Tromsø, Troms 9291 Norway
E-Mail: hilde.toften@nofima.no
Abstract: CO2 is amongst the water quality parameters that may affect fish welfare in intensive
aquaculture systems, potentially affecting both feeding motivation directly and coping ability in general.
We have studied the effects of chronic high (3.5, 13.4, 25.2 and 36.1 mg l-1) or fluctuating (between 3.5
and 45 mg l-1, average 26.0 mg l-1) CO2 levels on the performance and welfare of juvenile Atlantic cod
(start weight 35 g). The results showed that CO2 levels at and above 25 mg l-1 lead to changes in blood
physiology and reduced feed intake, growth, condition factor and liver index. There was an immediate
and close relationship between CO2 level in the water and the feed intake of the fish. The deprivation in
feed intake and growth and the changes in physiology indicate that elevated CO2 levels can reduce the
welfare of farmed cod.
ENVIRONMENTAL NITRITE AND FRESHWATER FISH CULTURE
Tomasso, J.R.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Joe Tomasso, Department of Biology, Texas State University, San Marcos, Texas 78666 USA
E-Mail: JT33@txstate.edu
Abstract: During the past thirty-five years, three realizations have developed with respect to nitrite and
fish culture in fresh water. First, the widespread understanding that environmental nitrite at
concentrations found in production systems can be toxic to many fishes. Second, nitrite toxicity to some
freshwater species can be inhibited by addition of chloride to the culture water. Elevated environmental
chloride levels competitively inhibit nitrite uptake by the chloride uptake mechanisms of the gills. The
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third realization is that many species are not susceptible to the toxic effects of nitrite. Surprisingly, this is
because many freshwater fishes apparently do not pump chloride inward across the gills. This paper will
review and discuss the range of sensitivity to environmental nitrite by freshwater fishes, the efficacy to
selected species of environmental chloride in preventing nitrite toxicity, and how nitrite uptake studies
may be a simple and useful surrogate for determining if a species pumps chloride inward across the gills.
THE BIOLOGICAL CHARACTERISTICS OF THE LESSEPSIAN LIZARD FISH (SAURIDA
UNDOSQUAMIS RICHARDSON, 1848) IN ISKENDERUN BAY, NORTHERN
MEDITERRANEAN SEA, TURKEY
Torcu Koç, H., Erdo&#287;an, Z., Ala&#351;, A., Yoksel, H., and Öktener, A.,
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Ali Alas, University of Aksaray, Faculty of Education, Department of Biology, Aksaray, 68100
Turkey
E-Mail: alasali@hotmail.com
Abstract: The population biology of the lessepsian lizard fish (Saurida undosquamis Richardson, 1848) in
&#304;skenderun Bay, was investigated in the years of 2006 and 2007. In this study, a total of 478
individuals were obtained by sampling monthly. The age distribution of the individuals was between I
and IV. Total lengths ranged between 12.1 and 33.7 cm; total weights ranged between 8.5 and 290.43 g.
The b value for all individuals was calculated as b=3.17. The von Bertalanffy growth parameters for all
individuals were calculated as L&#8734;= 35.10 cm k= 0.19 to= -2.05, W&#8734;=370.89. Overall
male:female sex ratio was 1:2.34, which was statistically different (&#967;2=7.62, p<0.05). The
condition factor for all specimens was estimated as 0.648. Spawning period of this species in
&#304;skenderun Bay occurred between March and September. The size at first sexual maturity was
calculated in 16.4 cm for females.
THE HABITUATION RATE OF ATLANTIC SALMON (SALMO SALAR) PRESMOLT TO
SUDDEN TRANSITION FROM DARKNESS TO LIGHT
Torgersen, T., Folkedal, O., Nilsson, J., Oppedal, F.
Symposium: Stress axis regulation Presentation:oral
Contact: Thomas Torgersen, Institute of Marine Research, P.O.box 1870 Nordnes, Bergen, - 5817
Norway
E-Mail: thomast@imr.no
Abstract: Fright and avoidance responses to stimuli often decrease with repeated exposure – a
phenomenon well known as habituation, although little information on habituation rates and capacities
exists, especially in groups of farmed fish. We investigated the habituation of Atlantic salmon presmolt
to the 6-week “winter signal” period of alternating light (L12, D:12) used in commercial smolt
production, based on the day-to-day reduction in oxygen hyper-consumption after the light was turned
on. A non-linear regression model gave very good fit to the data, where the initial response of 4.36 mg
O2 kg-1 min-1 habituated at a rate corresponding to 24% day-1, and approached a response level of
1.33 mg O2 kg-1 min-1 over the course of the experiment. The results show that presmolt effectively
habituated to the strong stimulus, but that 31% of the initial response was sustained over weeks and not
subject to habituation.
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CHARACTERIZATION OF A NOVEL BIOACTIVE HYPOTHALAMIC NEUROPEPTIDE
INVOLVED IN THE CONTROL OF FOOD INTAKE AND BODY WEIGHT IN FISH
Torres-Nuñez, E., Ceinos, R.M., Chamorro, R., Cerdá-Reverter , J.M., Power , D.M., Canario , AVM.,
Novoa, B., Figueras, A. and Rotllant, J.
Symposium: Contributed Papers Presentation:oral
Contact: Eva Torres Nuñez, 6th, Eduardo Cabello st., Vigo, Pontevedra 36208 Spain
E-Mail: evatorres@iim.csic.es
Abstract: he hypothalamus regulates diverse physiological functions, including the control of energy
homeostasis, circadian rhythms, stress and reproduction. PTH-L is a novel fish specific hypothalamic
neuropeptide, which has recently been characterized in different species. We report on the complete
genomic structure of the zebrafish PTH-L gene and the complete predicted PTH-L protein sequences
from five teleosts. Using whole mount in situ hybridization, we have traced the development of PTH-L
cells in zebrafish during the first week of development. A minimal promoter region able to mimic the
native PTH-L expression pattern was identified through the enhanced green fluorescent protein (EGFP)
expression in zebrafish embryos. This expression also revealed a complex pattern of projections from the
hypothalamus to the spinal cord. Furthermore, a significant increase in food intake and body weight was
observed in PTH-L transgenic zebrafish, suggesting a new role of PTH-L in the control of energy
balance. This work was partly funded by a PhD grant (FPI BES-2009-016797) and a postdoctoral grant
(JAEDoc) to ETN and RMC respectively and by the MICIN AGL2008-00392/ACU, AGL2007-65744C03-02 and Consolider-Ingenio-CSD2007-00002 projects.
CLONING AND EXPRESSION OF NA/ K-ATPASE ALPHA SUBUNIT ISOFORMS OF
EURYHALINE MILKFISH CHANOS CHANOS
Tsai, SC, CK Kang, CH Tang and TH Lee
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Sc Tsai, Institute Of Life Sciences,Central Taiwan University Of Science And Technology
(No.666, Buzih Road, Beitun District), Taichung City, 40601 Taiwan
E-Mail: sctsai@ctust.edu.tw
Abstract: As an euryhaline fish, Na/ K-ATPase activity is important for milkfish. To further elucidate the
physiological function of different isoforms of alpha subunit, we cloned three isoforms of alpha subunit
and detected their tissue expression level.
CLONING AND EXPRESSION OF THREE ISOFORMS OF NA&#65291;/ K&#65291;-ATPASE
ALPHA SUBUNIT OF EURYHALINE MILKFISH.
Tsai, SC, CK Kang, CH Tang and TH Lee
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Sc Tsai, Institute of life sciences, Central Taiwan University of Science and Technology.
No.666, Buzih Road, Beitun District, Taichung, Taiwan 40601 China
E-Mail: sctsai@ctust.edu.tw
Abstract: Na+/K+-ATPase is important for ionregulation of euryhaline milkfish. To elucidate the
function of NKA alpha subunit isoforms, we cloned these genes and determined their tissue distribution.
OXIDATIVE STRESS AND UNCOUPLING PROTEIN EXPRESSION IN ZEBRAFISH BRAIN
DURING COLD STRESS
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Tseng, Y.C., Chen, R.D., Abele, D., Lucassen, M., and Hwang, P. P.
Symposium: Stress axis regulation Presentation:oral
Contact: Tseng Yung-Che, R141, ICOB, Academia Sinica, Taipei City, 11529 Taiwan
E-Mail: yctseng@gate.sinica.edu.tw
Abstract: Fluctuating temperatures accelerate the mitochondrial respiration and increase the formation of
mitochondrial reactive oxygen species (ROS) in ectothermic vertebrates including fish. Excess ROS
production induces cellular damages. Neuronal defense pathway against ROS in fish brain upon cold
stress is unclear so far. In this study, effects of acute cold exposure on brain oxidative stress parameters
were measured in zebrafish. Concentrations of cellular protein carbonyl groups were increased after cold
exposure. Following these changes, anti-oxidative stress parameters, catalase and superoxide dismutase,
were increased. The axis of peroxisome proliferator-activated receptor (PPAR; zpparb) and uncoupling
proteins (UCPs; zucp2, -2l and -5) which are involved in the defense pathways against ROS were also
found to increase after cold exposure. However, the cellular redox situation was maintained constant.
Taken together, PPAR-UCP axis results in a narrow range of ROS and this may be one of the antioxidative stress mechanisms in zebrafish brain during cold stress.
THE EFFECT OF TEMPERATURE AND AMMONIA EXPOSURE ON SWIMMING
PERFORMANCE OF BROOK CHARR (SALVELINUS FONTINALIS)
Tudorache, C., O’Keefe, R.A., Benfey, T.J.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Christian Tudorache, Antwerp University, Dept. of Biology, EB&D, Groenenborgerlaan 171,
Antwerp, Antwerp 2020 Belgium
E-Mail: Christian.Tudorache@ua.ac.be
Abstract: The effects of water temperature and ammonia concentration on swimming capacity of brook
charr (Salvelinus fontinalis, Mitchill, 1814) were determined by measuring gait transition speed (Ugt,
cm s-1), maximum burst speed (Umax, cm s-1), tail-beat amplitude (a, cm), tail-beat frequency (f, Hz),
maximum acceleration of bursts (Amax, cm s-2), number of bursts, distance of bursts (cm) and total
swimming distance (cm) in a 4.5 m long experimental raceway with increasing upstream water velocity.
Temperatures other than the acclimation temperature of 15 C significantly reduced aerobic swimming
performance, as evidenced by lower Ugt and Amax, while increased ammonia concentration reduced the
measures of anaerobic performance: Umax, the relationship between f and swimming speed above Ugt,
a, Amax and the distance travelled with each swimming burst above Ugt. It can be argued that the novel
raceway set-up can be used to evaluate swimming performance of fish in nature, however it is not a valid
replacement for the traditional Ucrit test.
SEXUAL DISRUPTION IN FISH IN ENGLISH RIVERS
Tyler, C.R., Hamilton, P.B., Filby, A.L., Paull, G.C., Lange, A.
Symposium: Plenary Session Presentation:oral
Contact: Charles Tyler, School of Biosciences, University of Exeter, Prince of Wales Road, Exeter, Devon
EX4 4PS UK
E-Mail: c.r.tyler@ex.ac.uk
Abstract: Disruption of sexual development in fish in English Rivers is a well established phenomenon.
Exposure of fish to effluents from wastewater treatment works effluents can feminize males, including
inducing the development of oocytes in the testis. So-called intersex fish produce gametes of inferior
quality and under competitive breeding scenarios moderately and severely intersex fish are compromised
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in their ability to contribute to the next generation, as determined in parentage studies. Chemicals
identified and proven to contribute to feminisation of these fish include environmental oestrogens, both
synthetic and natural. Chemicals inhibiting the androgen axis may also contribute to the feminization of
wild fish and efforts are underway to identify them. Chemicals that mimic hormones can also affect
behaviour in fish and this in turn can impact on the breeding dynamics and outcome in fish populations.
This presentation will provide an up-to-date and critical synopsis on this research
THE CONSEQUENCES OF GILL REMODELLING ON GAS TRANSFER IN GOLDFISH
(CARASSIUS AURATUS)
Tzaneva, V., Gilmour, K., Perry, S.
Symposium: Fish living on the edge Presentation:oral
Contact: Velislava Tzaneva, Gendron Hall, room 160, 30 Marie Curie, Ottawa, ON K1N 6N5 Canada
E-Mail: velislava.tzaneva@gmail.com
Abstract: Goldfish, Carassius auratus, are capable of remodelling their gills a process which involves the
growth or retraction of an interlamellar cell mass (ILCM) in response to changes of the water
temperature or oxygen levels. In this study, we tested the hypothesis that the presence of an ILCM
imposes diffusion limitations on O2 and CO2 transfer across the gill. Goldfish at 25oC and 7oC were
exposed to acute hypoxia or hypercarbia to investigate the impact of the ILCM on oxygen and carbon
dioxide transfer. Baseline values of blood gases showed a significantly higher PaCO2 in 7oC goldfish
possessing a well-developed ILCM. Blood oxygen and carbon dioxide tensions decreased with a decrease
in the oxygen content of the water which was met with a significant increase in ventilation frequency.
Exposure to hypercarbia elicited an increase in PaCO2 in goldfish at 7oC and 25oC without a significant
change in the ventilation response.
EXPRESSION OF GILL ION TRANSPORTERS, SEA WATER TOLERANCE AND POST SMOLT
MIGRATION OF WILD ATLANTIC SALMON, SALMO SALAR L, X BROWN TROUT, SALMO
TRUTTA L, HYBRIDS SMOLTS
Urke, H. A., Kristensen, T., Arnekleiv, J.V., Haugen, T.O., Kjærstad, G., Stefansson, S., And Nilsen,
T.O
Symposium: Fish living on the edge Presentation:oral
Contact: Henning Andre Urke, Norwegian Institute for Water Research (NIVA), P.O.Box 1266,
Pirsenteret, Pirsenteret p 1266, Trondheim 7462 Norway
E-Mail: hur@niva.no
Abstract: High levels of hybridisation between Atlantic salmon (Salmo salar) and brown trout (Salmo
trutta) have been reported in the Gyrodactylus salaris infected River Driva in Norway. In order to gain
more insight into the fundamental processes of smoltification in hybrids, a study of expression of central
smoltification genes and ion regulation in downstream migrating smolts of salmon, trout and hybrids in
freshwater and after a 96h seawater exposure test was performed. The aim was further to have the first
insight into the marine behaviour of post smolt hybrids by the use acoustic transmitters and a network of
passive receivers. The reported results are to our knowledge the first reported data on gene-expression
during smoltification in s salar and s trutta hybrids from a natural river system and subsequent migration
behaviour of these in the marine environment
ENVIRONMENTAL DEGRADATION: LESSONS FROM FISH OF THE AMAZON
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Val, A.L. and AlmeidaVal, V.M.F.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Adalberto Luis Val, Laboratory of Ecophysiology and Molecular Evolution, INPA, Avenida
Andre Araujo 2936, Manaus, Amazonas 69060001 Brazil
E-Mail: dalval@inpa.gov.br
Abstract: Life diversity in the Amazon includes a suite of adaptations to survive natural challenges of local
environment, as hypoxia, low ion levels, acidic waters, among others. However, these otherwise adapted
organisms may face new challenges resulting from habitat degradation and fragmentation caused by
deforestation, eutrophication, metal contamination, hydroelectric dams and others. Their biological
responses to these new challenges are based on adaptations to natural challenges developed during their
evolution. However, these adaptations may play against the animals when non-natural changes matters,
as is the case of petroleum spill and deforestation, both directly affecting water-air interfaces. Amazon
habitats support over 3,000 fish species, with diverse life history strategies. Many of these adaptations are
widely represented in species of other tropical and subtropical rivers; so factors that influence the
biological adaptations of fish species in the Amazon are likely relevant worldwide. (CNPq, FAPEAM,
INCT ADAPTA).
CHEMICAL, SENSORY AND HISTOLOGICAL CHARACTERISTICS OF GILTHEAD SEA
BREAM (SPARUS AURATA) REARED IN SOUTHERN EUROPE UNDER DIFFERENT
CONDITIONS: INTEGRATED, SEMI-INTENSIVE AND EXTENSIVE SYSTEMS
Valente L.M.P., Cornet J., Donnay-Moreno C., Gouygou J. P., Bergé J.P., Bacelar M., Escórcio C.,
Rocha E., Malhão F., Cardinal M.
Symposium: Muscle development and growth Presentation:oral
Contact: Luisa Valente, Rua dos Bragas, 289, Porto, 4050-123 Portugal
E-Mail: lvalente@icbas.up.pt
Abstract: The quality of gilthead sea bream from distinct production systems and geographical locations
in Southern Europe was evaluated to differentiate aquaculture products from extensive, integrated and
semi-intensive systems from the ones produced intensively. This work analysed nutritional, sensory and
histological characteristics of the muscle. Extensive system, and in a lesser extent semi-intensive system,
allow sea bream to maintain an external appearance similar to that of wild specimen (yellow/gold colour
between eyes). Lipid content of fish from extensive system was significantly lower than values observed
for fish reared intensively. Samples from the integrated and semi-intensive systems showed the best
w3/w6 ratio, contrarily to intensive systems. Regarding sensory characteristics, the sea bream flesh from
intensive system seems firmer and denser, having smaller white fibres and higher density of fibres in the
dorsal muscle. The taste and odour of fatty fish was less strong in fish reared in non-intensive condition,
but extensive rearing in earthen pond is more propitious to the development of certain characteristics
related to the environment.
POST-PRANDIAL EXPRESSION OF GROWTH-RELATED GENES IN ATLANTIC SALMON
JUVENILES FASTED FOR ONE-WEEK AND FED A SINGLE MEAL TO SATIATION
Valente, L.M.P., Bower, N., and Johnston, I.A.
Symposium: Muscle development and growth Presentation:Poster
Contact: Luisa Valente, CIMAR/CIIMAR - Centro Interdisciplinar de Investigação Marinha e
Ambiental, and ICBAS - Instituto de Ciências Biomédicas de Abel Salazar, Universidade de Porto, Rua
dos Bragas, 177, Porto, 4050-123 PORTO Portugal
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E-Mail: lvalente@icbas.up.pt
Abstract: Several in vivo and in vitro studies explored the implication of common manipulations testing
feeding protocols to investigate the mechanisms underlying growth. In fish, growth depends mostly on
nutrient availability and is under hormonal regulation. Insulin like growth factors (IGF-I and IGF-II) are
the major anabolic agent responsible for tissue growth and has strong growth hormone (GH)
dependence. Using a candidate gene approach it was observed that switching onto fast growth induced
by a fasting-refeeding schedule involves the local up-regulation of several components of the insulin-like
growth factor system. In the present experiment the effect of inducing fast growth was evaluated in
Atlantic salmon juveniles (average body weight 70 g) by feeding to satiation a single meal after a oneweek fasting period. The expression of growth-related genes was determined in fast muscle samples
collected from the dorsal myotome at different post prandial time points (-12, 0, 0.5, 1, 3, 6, 12, 24, 48,
96 h) using qPCR. An upregulation of IGI-I, IGF-I BP4, IGF1aR and IGF1bR could be observed soon
after the meal, whereas IGF-II and the ubiquitin ligase MAFbx were initially downregulated but restored
initial values after 12 hours. An upregulation of MRF4 and myf5 could also be observed until 6 hours
after the single meal.
ENDOCRINE CONTROL OF OOCYTE MATURATION AND OVULATION IN THE
ZEBRAFISH
Van Der Kraak, G., Lister, A., Alkema, K. and Melnyk, N.
Symposium: Zebrafish: a model for physiology Presentation:oral
Contact: Glen Van Der Kraak, Department of Integrative Biology, University of Guelph, Guelph, ON
N1G 2W1 Canada
E-Mail: gvanderk@uoguelph.ca
Abstract: Our studies have taken advantage of the daily spawning that occurs in adult zebrafish to study
the hormonal control of oocyte maturation and ovulation. Endpoints evaluated included egg production,
ovarian steroid and prostaglandin levels and the mRNA levels of selected genes within the steroid
hormone and arachidonic acid (AA) metabolic pathways as determined by real-time PCR. These studies
have revealed that the daily periovulatory period is associated with increased expression of 20B
hydroysteroid dehydrogenase and production of the maturation inducing steroid 17,20BP which
mediate oocyte final maturation. These changes in turn contribute to the activation of genes associated
with AA metabolism including cytosolic phospholipase A2 and cyclooxygenase 2 that lead to increases in
prostaglandin levels and ovulation. Using these approaches we have demonstrated the utility of zebrafish
as a lab model for dissecting the reproductive toxicity of pharmaceuticals detected in waste water
treatment plant effluents.
DIFFERENTIAL PITUITARY POMC GENE EXPRESSION IN GILTHEAD SEA BREAM SPARUS
AURATA ACCLIMATED TO DIFFERENT ENVIRONMENTAL TEMPERATURE AND
SALINITY REGIMES
Vargas-Chacoff, L.Ab., Power, D.C, Mancera, J.M.A And Martínez-Rodríguez, G.D
Symposium: Stress axis regulation Presentation:Poster
Contact: Luis Vargas-Chacoff, Departamento de Biología, Facultad de Ciencias del Mar y Ambientales,
Universidad de Cádiz, Valdivia, Valdivia Chile
E-Mail: luis.vargas@docentes.uach.cl
Abstract: Proopiomelanocorticotrophin (POMC) is the precursor of peptide hormones including
adrenocoticotrophic hormone (ACTH), melanocyte stimulating hormone (MSH) and &#946;2010 Fish Biology Congress Abstracts

endorphin. Two POMC (A and B) cDNA have been cloned in gilthead sea bream Sparus aurata.
Specimens of S. aurata were acclimated to three different experimental salinities: a) low salinity water
(LSW, 5‰; b) sea water (SW, 40‰; and c) high salinity water (HSW, 55‰). Additionally, fish under
the three experimental salinities were acclimated to three different temperatures regimens: 12, 19 and 26
ºC. Animals (10 per goup) were maintained seven weeks before sampling pituitary glands, and POMC A
and POMC B gene expression were evaluated by Q-RT-PCR. Our results provided enough evidences for
a differential expression of pituitary POMCA and POMCB in S. aurata acclimated to different
environmental temperature and salinity regimes.
EFFECT OF TEMPERATURE RELATED TO CLIMATE CHANGE ON THE LIVER PROTEOME
OF THE GILTHEAD SEA BREAM (SPARUS AURATA L.)
Varó, I; Antunez, O; Navarro, J.C; Del Ramo, J;Torreblanca, A
Symposium: Climate change: bad news for fish? Presentation:Poster
Contact: Inmaculada Varó, Instituto de Acuicultura de Torre de la Sal (CSIC),, Ribera de Cabanes,
Castellón 12595 Spain
E-Mail: inma@itas.csic.es
Abstract: The process of fish acclimatization to variations of water temperature is associated with many
physiological alterations. The aim of this investigation was to identify changes at molecular level in the
liver of Sparus aurata, by a proteomic analysis. These changes may be indicative of metabolic
adjustments to increasing temperature, as response to short-and long-term acclimation. 2D-DIGE was
used to study the liver protein profile from the fish short (3 days)-and long-term (3 months) acclimated
to 22ºC, 27ºC, and 30ºC. Short vs long-term acclimation resulted in differential expression of twenty
two proteins. Multivariate analyses of these proteins allowed to distinguish the fish acclimated during
long-term to 27ºC and 30 C from the rest of the experimental groups. Also, short-term acclimated fish
to 30ºC showed a characteristic and different protein expression pattern. These results suggest that
particular protein expression profiles can be associated to the thermal ambient to which the fish have
been exposed.
DIFFERENCES IN POST HATCH METABOLIC RATE AND DEVELOPMENTAL RATE IN
ATLANTIC SALMON (SALMO SALAR L): EVIDENCE FOR COMPENSATORY GROWTH?
Vaz-Serrano, J., Åberg, M., Gjøen, H.M, Steffensen, J.F. and Höglund, E.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Jonathan Vaz Serrano, Dept. of Animal and Aquacultural Sciences, Norwegian University of
Life Sciences, Ås, 1432 Norway
E-Mail: jonathan.vaz.serrano@umb.no
Abstract: In this study we investigated the relation between larval development and metabolic rate in
Atlantic salmon (Salmo salar, L.). Individual weight-specific oxygen consumption (VO2) and yolk
consumption were studied in six out of 91 families, the three families with earliest and the three families
with latest time to hatch. Measurements were done on two occasions, at 570-580 (T1) and 600-610 (T2)
day degrees from fertilization. Generally, VO2 increased and yolk was consumed between T1 and T2.
Late hatching larvae had higher VO2 compared to early hatching individuals at T1, but not at T2. Early
and late hatchers were equally developed at T1and T2. Intra-family variation in time to hatching,
suggests inherited parts of individual developmental rate. That late hatching larvae reached same level of
development and had higher metabolic rate in T1 suggests that these inherited differences can be even
out by accelerated post hatch growth.
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BLUE SAC DISEASE – MECHANISM AND ENVIRONMENTAL SIGNIFICANCE
Vehniäinen, E.-R., and Oikari, A.O.J.
Symposium: Fish in a toxic world Presentation:oral
Contact: Eeva-Riikka Vehniäinen, University of Jyväskylä, Department of Biological and Environmental
Sciences, P.O. Box 35, Survontie 9, Jyväskylän yliopisto, FI 40014 Finland
E-Mail: eeva-riikka.vehniainen@jyu.fi
Abstract: Blue sac disease (BSD) is a condition caused by planar aromatic hydrocarbons in early life
stages of fish. The toxicity of these compounds is mediated by activated aryl hydrocarbon receptor
(AhR), and cardiovascular system is the target tissue in BSD, but the exact mechanisms remain
unresolved. To explore the molecular mechanism behind BSD, newly hatched rainbow trout
(Onchorhynchus mykiss) embryos were exposed to retene (an alkylated PAH formed from resin acids in
sediments downstream pulp and paper mills) in water and in sediment. Both water-borne and sedimentassociated retene caused BSD in a concentration-dependent manner. Hearts of the embryos were
analyzed for changes in gene transcription and protein levels. A field study at a retene-contaminated site
was conducted to resolve whether sedimental retene can be combined with BSD in the nature. The
preliminary evidence shows that retene-contaminated sediments may pose a risk to fish embryos.
CHANGES IN RIVER FLOW REGIMES AFFECTS THE POPULATION VIABILITY OF
BENTHIC CYPRINIDS FROM SEMI-ARID FRESHWATER SYSTEMS: THE CASE OF THE
SEGURA RIVER BASIN (SE IBERIAN PENINSULA).
Verdiell-Cubedo, D.; Oliva-Paterna, F.J.; Ruíz-Navarro, A.; Martínez-Morales, I.; Castejón-Bueno, D. &
Torralva, M.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Inmaculada Martínez Morales, Department Of Zoology And Physical Anthropology. Faculty
Of Biology. University Of Murcia., MURCIA, MURCIA 30100 Spain
E-Mail: imm82082@um.es
Abstract: Population biological traits (somatic condition, recruitment, size diversity and relative
abundance) in three benthic Iberian cyprinid, southern Iberian barbel Luciobarbus sclateri, Iberian
straight-mouth nase Pseudochondrostoma polylepis and Pyrenean gudgeon Gobio lozanoi, were
evaluated from 3 river sectors with different degrees of hydrological alteration from one of the most
semiarid watershed of Europe (Segura river basin; SE Iberian Peninsula). Recruitment, abundance and
size diversity were impaired in the stretch with highly altered flow regimes. This situation could be
related to the timing and magnitude of extreme water flow during reproductive period. In the study area,
the native species L. sclateri seemed to be better adapted and resilient to altered flow regimes, whereas
the non-native P. polylepis and G. lozanoi were more affected due to the fact that their spawning periods
coincide with the highest water discharges. However, water flow changes could be a critical factor
controlling population connectivity and fish habitat suitability.
MODELING OF FISH DISTRIBUTION SEASONAL DYNAMICS IN A SMALL TROUT RIVER
Veselov A.E., and Skorobogatov M.A.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Veselov Alexei, Institute of Biology KRC RAS, Pushkinskaya st. 11, Petrozavodsk, 185910
Russia
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E-Mail: veselov@krc.karelia.ru
Abstract: The research was done during the open water season from May to November of 2003 and 2005
on a typical river of Lake Onego basin, the Uja River, which holds 11 fish species. A curvy 125-meterlong section of the river with four biotope types (rapids, riffles, stretches, and pools) was chosen as a
model area. On the basis of measuring depths and current velocities, models were built for the relief and
stream distribution. The models were used for tracing the dynamics of mosaic fish distribution. It was
assumed that one should distinguish migrant and resident fishes. Therefore, under the impact of
hydrological modes and seasonal temperature and in ac-cordance with species-specific life cycle features,
migrants and residents migrate within and among biotopes or migrate to the feeding water body and
back. The results of the modeling can be used for river restoration and recovery of rheophilic fish species
habitat biotopes.
PROFILING OF CARBOHYDRATE METABOLISM IN EUROPEAN SEABASS
(DICENTRARCHUS LABRAX) BY ANALYSIS OF BLOOD GLUCOSE ENRICHMENT FROM
DEUTERATED WATER (2H2O)
Viegas, I., Mendes, V., Leston, S., Jarak, I., Carvalho, R.A., Manadas, B., Pardal, M.A., and Jones, J.G.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Ivan Viegas, IMAR-CMA, Department of Life Sciences, University of Coimbra, Apartado
3046., Coimbra, 3001-401 Portugal
E-Mail: iviegas@ci.uc.pt
Abstract: Seabass (Dicentrarchus labrax) derive much of their endogenous glucose from dietary protein
resulting in a reduced efficiency of feed conversion. Therefore, strategies for improving dietary
carbohydrate utilization and sparing glucose production from amino acids are important. We present a
simple method for determining plasma glucose sources based on its 2H-enrichment relative to that of
plasma water following the introduction of deuterated water (2H2O). 90 seabass (TL 9.1±0.1 cm; W
9.1±0.1g) fed on a standard diet were acclimated in aerated, circulated seawater (salinity 30, temperature
18ºC). Fish were divided in 3 experimental groups (fed, fasted, re-fed), transferred to a saltwater tank
with 5± 2H2O, and sampled after 72 hours. Blood was withdrawn from the caudal vein and plasma
water and glucose 2H-enrichments were quantified by NMR and LC-MS. A substantial fraction of
blood glucose was derived from amino acids (53±19% fed; 41±7% fasted, 49±5% re-fed).
PROTEIN METABOLISM AS A METAL BIOMARKER IN GEOPHAGUS BRASILIENSIS
MATURE FEMALES
Vieira, V.A.R.O.; Correia, T.G. and Moreira, R.G.
Symposium: Fish in a toxic world Presentation:Poster
Contact: Renata Guimarães Moreira, Rua do Matão, travessa 14, n 321, Cidade universitária., São Paulo,
São Paulo 05508-090 Brazil
E-Mail: renata.fish@gmail.com
Abstract: The disturbances caused by the continuous exposition of neotropical fish to metals are
practically unknown. Aluminum has been described as an endocrine disruptor in fish and also causes
disturbances in the deposition/mobilization of energetic substrates in mature fish females. The main goal
of this work was to evaluate the changes in the protein deposition in mature females exposed to
aluminum, manganese and additionally, to evaluate the role of the synergism of both metals on protein
metabolism. The data showed that when exposed to these metals, the dynamics of proteins
deposition/mobilization in the liver, gonads and plasma is modified. There was a decrease in protein
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concentration in liver and plasma due to exposition of mature females to aluminum and manganese.
Also, the combination of both metals also caused a decrease in hepatic and plasma proteins, suggesting
that protein can be considered a metal biomarker in G. brasiliensis.
CORTISOL STRESS AXIS DEVELOPMENT IN ZEBRAFISH
Vijayan, M.M., Nesan, D., Kamkar, M., Alsop, D., and Marsden, M.
Symposium: Stress axis regulation Presentation:oral
Contact: Matt Vijayan, University of Waterloo., Department of Biology, 200 University Avenue West,
Waterloo, ON N2L3G1 Canada
E-Mail: mvijayan@uwaterloo.ca
Abstract: Cortisol is maternally derived in zebrafish and is depleted prior to hatch. The endogenous
synthesis of cortisol occurs post-hatch and this coincides with the increase in the steroid biosynthetic
capacity of the embryo. However, there appears to be disconnect in the timing of the cortisol stress axis
activation relative to the upregulation of genes encoding proteins critical for corticosteroidogenesis. We
hypothesize that this may be related to a delay in the development of the central sensory inputs and/or
functioning of the hypothalamus-pituitary axis. Glucocorticoid receptor (GR) transcript in zebrafish
embryo also followed a profile similar to that of cortisol and was depleted over time prior to hatch. GR
knock down delayed embryogenesis and led to mortality after a day post fertilization suggesting that GR
signaling is critical during early development. Altogether, cortisol stress axis is active only post-hatch in
zebrafish, while maternally-derived cortisol may be critical for zebrafish embryogenesis.
TRANSCRIPTIONAL RESPONSE TO TUMOUR NECROSIS FACTOR ALPHA IN SKELETAL
MUSCLE OF THE RAINBOW TROUT (ONCHORHYNCHUS MYKISS)
Vraskou, Y., Crespo, D., and Planas, J. V.
Symposium: Physiology of fish in aquaculture Presentation:oral
Contact: Yoryia Vraskou, Universitat de Barcelona, Facultat de Biologia, Dpto de Fisiologia, Avda
Diagonal 645, Barcelona, Catalonia 8028 Spain
E-Mail: yoryiavrascou@ub.edu
Abstract: In teleost fish, activation of the immune system and secretion of cytokines and chemokines is a
physiological response to a bacterial infection. One of the cytokines produced is tumour necrosis factor
alpha (TNF) that, when overproduced, is known to have deleterious consequences on skeletal muscle in
mammals. The aim of this study was to investigate the effects of recombinant trout TNF (rtTNF)
administration in vivo and in vitro on skeletal muscle function in rainbow trout (Oncorhynchus mykiss).
Using a salmonid-specific microarray platform (SFA 2.0) we have investigated changes in the skeletal
muscle (white and red) transcriptome on fish receiving four consecutive daily i.p. injections of rtTNF.
Furthermore, changes in the transcriptome of rainbow trout muscle cells in primary culture stimulated
with rtTNF for 24 h were also investigated. Our results evidence important transcriptional responses of
the trout skeletal muscle cell to the direct effects of rtTNF.
INFLUENCE OF INCUBATION TEMPERATURE ON HATCHING SUCCESS OF BURBOT
EGGS
Vught I., De Charleroy D., Verschelde P., Quataert P. and Coeck J.
Symposium: Biology of the Burbot Presentation:oral
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Contact: Daniel De Charleroy, Institute for Nature and Forest Research, Dwersbos 28, Linkebeek, 1630
Belgium
E-Mail: daniel.decharleroy@inbo.be
Abstract: Burbot (Lota lota, L.) is known as the only freshwater Gadoid (Family of the Cods, Gadidae). It
has a wide holarctic distribution. It is known that they spawn in both rivers and lakes, usually during
winter at relatively low water temperatures. We studied the effect of five constant incubation
temperatures on the mortality, total hatching rate, hatching success and on the incubation time of
burbot eggs. Twenty-four hours after fertilisation at 4 C, the eggs of 6 burbot females originating from
the Meuse basin (western European strain), were incubated at 2, 4, 6, 8 and 10 C.
Incubation temperature had a significant influence on the mortality, total hatching rate, hatching success
and incubation time of burbot eggs. The eggs could survive and larvae hatched at water temperatures
between 2 and 8 C. A water temperature of 10 C was considered lethal to burbot eggs. 4 C and 6 C
seemed to be optimal and more or less equivalent. 2 and 8 C scored significantly lower.
THE EVOLUTIONARY HISTORY OF WESTERN IBERIAN CYPRINIDS AS INFERRED FROM
NUCLEAR GENES
Waap S. & Coelho M.M.
Symposium: Contributed Papers Presentation:Poster
Contact: Maria Manuela Coelho, Centro de Biologia Ambiental/Departamento de Biologia Animal,
Faculdade de Ciências da Universidade de Lisboa, Campo Grande., Lisboa, 1749-016 Portugal
E-Mail: mmcoelho@fc.ul.pt
Abstract: Evolutionary history of Iberian Cyprinidae has been extensively investigated, but questions
about their dispersal and speciation processes still remain. While genetic studies in these lineages have
relied mostly on mitochondrial markers, evidences for a higher phylogenetic resolution, when nuclear
genes are added, are presented for other taxa. Nuclear genes undergoing different evolutionary
constraints may, additionally, provide a good opportunity for identifying speciation processes related to
natural selection. We investigated the diversity of Western Iberian Cyprinidae using a multi-locus
approach based on nuclear genes, covering multiple biological functions, related to sex differentiation,
bone structure, embryonic development, transcription mechanisms, protein synthesis and vision. To
specifically address possible adaptive processes driving the evolution of each gene, rates of nonsynonymous and synonymous substitutions were further estimated using maximum likelihood methods
(PAML). Finally, we conducted a comparative analysis of the phylogenetic signal obtained in each gene
by constructing gene trees and comparing their respective topologies.
EFFECTIVENESS OF A FISH LADDER IN THE PARANÁ RIVER FOR TWO SPECIES OF
NEOTROPICAL MIGRATORY FISH
Wagner, R.L., Makrakis, S., Castro-Santos, T., Makrakis, M.C., Belmont, R.A.F., and Dias, J.H.P.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Sergio Makrakis, Western Parana State University, Rua da Faculdade, 645, Jardim Santa Maria,
Toledo, Parana 85903-000 Brazil
E-Mail: makrakis@terra.com.br
Abstract: The Porto Primavera Dam in the Upper Paraná River, Brazil, has 520 m long fish ladder,
designed to provide passage for upstream-migrant fish. The aim of the study was to evaluate the
effectiveness of this fish ladder for two neotropical fish species known to migrate long distances:
piracanjuba (Brycon orbignyanus), and pacu (Piaractus mesopotamicus). 150 fish of each species were
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tagged with PIT-tags and released downstream (about 4 km) in November, 2009. Eight antennas were
installed along the ladder, and the fish were monitored with RFID system during 53 days. During this
monitoring period, 02 piracanjubas (1.3%) and 40 pacus (26.7%) found the entrance, with median time
of 28.8 (ranging of 7.6 to 50.0) and 7.7 (ranging of 5.9 to 52.8) days, respectively. To ascend all fish
ladder, piracanjubas spent a mean of 1.41 hours and pacus 1.61 hours. The Porto Primavera fish ladder
seems to work well for passing the fish, however it looks as though guidance and attraction to fishway are
very poor. Fishway designs need to consider the efficiency with regard to migration period (to avoid
delay) and different migratory patterns of the neotropical species.
EFFECTIVENESS OF A FISH LADDER IN THE PARANÁ RIVER FOR TWO SPECIES OF
NEOTROPICAL MIGRATORY FISH
Wagner, R.L., Makrakis, S., Castro-Santos, T., Makrakis, M.C., Belmont, R.A.F., and Dias, J.H.P.
Symposium: Fish habitat: improving connectivity Presentation:Poster
Contact: Sergio Makrakis, Western Paraná State University
Rua da Faculdade, 645. Jardim La Salle
, Toledo, Paraná 85903-000 Brazil
E-Mail: makrakis@terra.com.br
Abstract: The Porto Primavera Dam in the Upper Paraná River, Brazil, has 520 m long fish ladder,
designed to provide passage for upstream-migrant fish. The aim of the study was to evaluate the
effectiveness of this fish ladder for two neotropical fish species known to migrate long distances:
piracanjuba (Brycon orbignyanus), and pacu (Piaractus mesopotamicus). 150 fish of each species were
tagged with PIT-tags and released downstream (about 4 km) in November, 2009. Eight antennas were
installed along the ladder, and the fish were monitored with RFID system during 53 days. During this
monitoring period, 02 piracanjubas (1.3%) and 40 pacus (26.7%) found the entrance, with median time
of 28.8 (ranging of 7.6 to 50.0) and 7.7 (ranging of 5.9 to 52.8) days, respectively. To ascend all fish
ladder, piracanjubas spent a mean of 1.41 hours and pacus 1.61 hours. The Porto Primavera fish ladder
seems to work well for passing the fish, however it looks as though guidance and attraction to fishway are
very poor. Fishway designs need to consider the efficiency with regard to migration period (to avoid
delay) and different migratory patterns of the neotropical species.
EFFECTS OF TEMPERATURE ON CALCIUM-INDUCED CALCIUM RELEASE IN TROUT
CARDIOMYOCYTES
Warren, D.E., Birkedal, R., and Shiels, H.A.
Symposium: Keeping pace in a changing environment Presentation:oral
Contact: Daniel Warren, UC San Francisco, 513 Parnassus Ave, Box 0542, San Francisco, CA 95616
USA
E-Mail: daniel_e_warren@hotmail.com
Abstract: To investigate the effects of acute temperature change on Ca2+-induced Ca2+ release in
rainbow trout, L-type Ca2+ currents (ICa-L) and calcium transients ([Ca2+]i) were simultaneously
recorded at 7 , 14 , and 21 C from individual cardiomyocytes isolated from fish acclimated to 12 C. ICaL density was affected by temperature in a tissue-specific manner. Temperature and SR inhibition did
not affect [Ca2+]i, though it was larger in atrial myocytes. At 7 C, gain (the change in [Ca2+]i divided by
ICa-L) was three-fold higher than at 14 C or 21 C. The recovery kinetics of ICa-L showed a
temperature-dependence that paralleled those for gain. The recovery kinetics of [Ca2+]i was unaffected
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by temperature. Therefore, despite decreases in trigger (ICa-L), [Ca2+]i is maintained independent of
temperature in trout cardiac myocytes by enhanced Ca2+-induced Ca2+ release at cold temperatures.
FUNCTIONAL ANALYSIS OF MYOSIN HEAVY CHAIN GENES IN EMBRYONIC AND POSTEMBRYONIC MUSCLE GROWTH OF TORAFUGU TAKIFUGU RUBRIPES
Watabe S. and Akolkar D.B.
Symposium: Muscle development and growth Presentation:oral
Contact: Shugo Watabe, Laboratory of Marine Biochemistry, Graduate School of Agriculture and Life
Sciences, The University of Tokyo, Tokyo, 113-8657 Japan
E-Mail: awatabe@mail.ecc.u-tokyo.ac.jp
Abstract: Skeletal muscle growth in fish is achieved through distinct phases of fiber recruitment by
hyperplasia and increase in fiber volumes by hypertrophy. Seven sarcomeric myosin heavy chains genes
(MYHs) were found to be transcribed in adult torafugu muscles. Three MYHs, fast-type MYHM86-1,
slow-type MYHM8248 and slow/cardiac-type MYHM880, were expressed exclusively in fast, slow and
cardiac muscles, respectively. On the other hand, the transcripts of fast-type MYHM2528-1 and
MYHM1034 were found in both fast and slow muscles. In situ hybridization using specific RNA probes
demonstrated that the transcripts of fast-type MYHM2528-1 were expressed in fast fibers with small
diameters, suggesting its involvement in fiber generation by mosaic hyperplasia. Interestingly, the
transcripts of fast-type MYHM2528-1 were also expressed distinctly in fibers at the dorsal and ventral
extremes in larval myotome, suggesting its role in the second phase of muscle growth known as stratified
hyperplasia as well.
TRPV4 STRETCH-ACTIVATED CALCIUM CHANNEL MEDIATES HYPOSMOLALITYSENSITIVE PROLACTIN RELEASE FROM HYPOPHYSIAL PROLACTIN CELLS OF
MOZAMBIQUE TILAPIA
Watanabe, S., Seale, A.P., Grau, E.G., and Kaneko, T.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Soichi Watanabe, Graduate School of Agricultural and Life Sciences, The University of Tokyo,
Bunkyo, Tokyo 113-8657 Japan
E-Mail: watanabe@marine.fs.a.u-tokyo.ac.jp
Abstract: In teleost fish, prolactin (PRL) is an important hormone for hyperosmoregulation. The release
of PRL from the pituitary of Mozambique tilapia is stimulated by extracellular osmolality decrease.
Previous studies have shown that hyposmolality-induced PRL release is linked with cell volume changes,
and that stretch-activated Ca2+ channels are likely responsible for the initiation of the signal
transduction for PRL release. In this study, we identified TRPV4 stretch-activated Ca2+ channel from
PRL cells of tilapia adapted to freshwater (FW). RT-PCR analysis revealed that TRPV4 transcript was
detected in all organs examined. We also conducted intracellular Ca2+ mobilization assay with
mammalian cells transiently expressing tilapia TRPV4. In vitro hyposmolality exposure assay with
isolated FW tilapia PRL cells showed that ruthenium red, a known inhibitor for TRPV4, completely
suppressed hyposmolality-induced PRL release. These results indicate that hyposmolality-sensitive PRL
release is not a shock-induced, non-specific reaction, but a physiological response with a molecular basis.
ENDURANCE SWIMMING AND LIPID FUELS IN SALMONIDS
Weber, J.-M.
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Symposium: Salmon spawning migrations Presentation:oral
Contact: Jean-Michel Weber, Biology, University of Ottawa, Ottawa, ON K1N 6N5 Canada
E-Mail: jmweber@uottawa.ca
Abstract: Lipids provide most of the energy for prolonged swimming. Therefore, we have recently
investigated how lipids are mobilized from stores, transported through the circulation and oxidized in
salmonids. These animals are able to support extremely high rates of lipolysis and triacylglycerol
turnover. Their elevated lipoprotein levels account for over 90% of total circulating lipids, and they use
them as an energy shuttle from stores to working muscles. The lipoproteins of sockeye salmon vary
dramatically over the course of migration. Changes in concentration and composition show that
lipoproteins are used as the main oxidative fuel for prolonged exercise. This transport system has been
confirmed by the observation that endurance swimming activates lipoprotein lipase in red muscle, and
that lipoprotein fluxes are higher in trout than in any endotherm. The recent accumulation of human
drugs in aquatic habitats is a concern because the most prescribed pharmaceuticals are designed to
downregulate plasma lipids.
PERSISTENT EFFECTS OF DEVELOPMENTAL 2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN
(TCDD) EXPOSURE ON ADULT ZEBRAFISH (DANIO RERIO) ENERGETICS AND SWIM
PERFORMANCE
Weber, L.P. and Marit, J.S.
Symposium: Fish in a toxic world Presentation:oral
Contact: Lynn P. Weber, Veterinary Biomedical Sciences, University of Saskatchewan, 52 Campus
Drive, Saskatoon, SK S7N 5B4 Canada
E-Mail: lynn.weber@usask.ca
Abstract: TCDD remains a potent and persistent toxicant in aquatic environments, causing lethal
developmental deformities in fish. However, few studies have examined sublethal or persistent effects of
developmental TCDD exposure and none have examined its effects on swimming capabilities. We
hypothesized that sublethal TCDD exposure during development would impair swim performance and
alter energy use in adult zebrafish. Zebrafish larvae were exposed between 48-96 hours post fertilization
to 1, 0.1, 0.01 ng/L TCDD or DMSO control (0.005%), then raised in clean water for 90 days. Despite
having equal survivability and normal body morphology, critical swimming speed was significantly
decreased (p<0.05 in Tukey’s after 1-way ANOVA; n=28-35 fish per group) in the 1 ng/L and 0.1 ng/L
TCDD exposure groups compared to control fish while swim motion was unchanged. Furthermore,
whole body triglycerides were significantly elevated in fish euthanized immediately after swim testing in
the same two groups. Therefore sublethal TCDD exposure during zebrafish development caused a
persistent decrease in swim endurance which may, at least in part, be the result of an inability to utilize
triglycerides.
NETWORK SCALE CHARACTERIZATION OF FISH HABITAT USING REMOTE SENSING
Wiederkehr E., Dufour S. , Piégay H.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: E. Wiederkehr, UMR 5600 - EVS, ENS - Plateforme SIG, 15 parvis René Descartes, Lyon,
69007 France
E-Mail: elise.wiederkehr@yahoo.fr
Abstract: To upscale our understanding of the aquatic habitats at a large network scale, new methods
with specific requirements are necessary as far as good resolution imagery is now available (at least 50 cm
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resolution for the French territory). First they should provide an automatic (or semi-automatic)
description of habitats not only at local scale but for the entire hydrographic networks in order to
decrease the cost/time spending. Therefore we need to provide continuous and homogeneous data on the
entire network. In such context, field survey have appeared to be insufficient in terms of physical
characterization when considering entire networks of several hundred km of river lengths. The
potentiality of new data sources such as the orthophotos now available at regional to national scales has
been evaluated as a fruitful way to meet these requirements. In this talk, we would like to introduce some
of the methodological progress and tests we made using vector and raster data provided by the French
“Institut National Geographique”. First, an automatic method has been developed to extract habitats
(riffle, pool, gravel bench, lentic/lotic channels) in the “water” feature. The procedure is based on two
steps: 1) an object-oriented method has been applied to classify features. 2) an extraction of 15
radiometric indices (mean, median, majority, minority or standard deviation for each canal - Red, Green,
Blue -). A factorial discriminant analysis has been performed on extracted metrics which describe a
sample of features to establish a model allowing to map habitat features of a reach scale. Secondly, we
extracted metrics to characterise the habitats (facies frequency and morphometry per channel pattern
types, intra facies distance) according to the geomorphic types in which they are detected (braided,
meandering, straight-embanked homogeneous reaches). These tools can be used for scientific studies
which raise issues on the space-time variability of fish habitats at a regional network scale. Such tools
shall also be useful and for managers to assess and monitor habitat quality to the implementation of the
WFD.
NEOSHO MADTOM (NOTURUS PLACIDUS) POPULATIONS IN THE RELATION TO THE
PRESENCE OF DAMS
Wildhaber, M.L.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Mark L. Wildhaber, USGS, Columbia Environmental Research Center, 4200 New Haven
Road, Columbia, Missouri 65201 USA
E-Mail: mwildhaber@usgs.gov
Abstract: The Neosho madtom (Noturus placidus) is a small ictalurid first formally recognized as a
species in 1969 and federally-listed as threatened in 1990. Currently, Neosho madtoms are found in
mainstems of the Neosho, Cottonwood, and Spring rivers in Kansas, Missouri, and Oklahoma. These
three rivers have all been altered by the presence of dams. In the Neosho River system, the decrease in
Neosho madtom densities below John Redmond Reservoir seems to be related to decreased turbidity,
coarsened substrate, and altered hydrologic conditions. Neosho madtom population declines also have
been linked to the presence of low-head dams. Furthermore, environmental cues such as photoperiod,
temperature, and water velocity have been found to alter Neosho madtom reproductive behavior, thereby
indicating the potential for reservoir release patterns to disrupt reproduction. In support of this
hypothesis, annual population numbers have been shown to be correlated with long-term and short-term
hydrologic changes.
FUROSEMIDE-SENSITIVE CHLORIDE UPTAKE BY LARVAL SEA LAMPREY: A POSSIBLE
ROLE FOR THE NKCC IN FRESHWATER
Wilkie, M.P., Edwards, S.L., Blair, S., Fortner, M., and Tufts, B.L.
Symposium: Ion and acid-base regulation in fish Presentation:oral
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Contact: Michael Wilkie, Department of Biology, Wilfrid Laurier University, Waterloo, ON N2L 3C5
Canada
E-Mail: mwilkie@wlu.ca
Abstract: The sea lamprey spends 3-7 years burrowed in the substrate of freshwater streams as a filterfeeding larva before transforming into a seaward-bound parasitic lamprey. To determine how
hyposmoregulating larval lampreys took-up Cl- we used pharmacological agents, radiotracers, western
blotting, immunohistochemistry, and quantitative PCR to identify a putative Cl- transport mechanism.
Larval lamprey exhibited saturable Cl- uptake, but uptake was insensitive to Cl-/HCO3- (anion)
exchange antagonists (DIDS, thiocyanate). Inhibition of carbonic anhydrase with acetazolamide had no
effect on Cl- uptake, further suggesting little role for anion exchange. Furosemide, however, inhibited
Cl- uptake suggesting Na+:K+:2Cl- (NKCC) co-transport mediated Cl- uptake. This hypothesis was
supported by the presence of NKCC mRNA and protein in the gills, as demonstrated by QPCR, and
western blotting and immunohistochemistry, respectively. Our findings suggests that gill-mediated Cluptake in freshwater larval lampreys may involve the NKCC, which is normally used for Cl- extrusion in
seawater-acclimated fish.
NEURAL MECHANISMS OF AMMONIA AND ANOXIA TOLERANCE IN THE GOLDFISH
(CARASSIUS AURATUS).
Wilkie, M.P., Pamenter, M., Duquette, S., Friesen, P., Sangha, N., and Buck, L.T.
Symposium: Fish living on the edge Presentation:oral
Contact: Michael Wilkie, Department of Biology, Wilfrid Laurier University, Waterloo, ON N2L 3C5
Canada
E-Mail: mwilkie@wlu.ca
Abstract: In addition to their renowned anoxia tolerance, the goldfish has high ammonia tolerance for an
exclusively aquatic fish. Our goal was to determine if goldfish ammonia tolerance was related to the
anoxia tolerance of their central nervous system (CNS). Both anoxia and ammonia are thought to cause
neurotoxicity by overactivating N-methyl-D-aspartate receptors in the CNS. Accordingly, goldfish were
exposed for 5d to total ammonia concentrations of 3-5 mmol/L. Ammonia exposure resulted in
immediate 5-10 fold increases in blood, brain and muscle ammonia, which stabilized by 24h. This
stabilization may have been related to simultaneous 3-5 fold increases in brain glutamine concentration.
Acute whole cell patch clamp experiments on brain slices exposed to comparable ammonia
concentrations indicated that ammonia increased (potentiated) NMDA receptor currents, but current
amplitudes were readily restored during subsequent recovery. Western blotting was then used to
determine if ammonia tolerance could be explained by reduced NMDA receptor density, as we observed
in anoxic goldfish. We suggest that the ammonia tolerance of the goldfish is related to their anoxia
tolerance, and a resistance of the CNS to ammonia-induced neurotoxicity.
THE NON-GASTRIC H+/K+-ATPASE: FROM LAMPREY TO LUNGFISH.
Wilson J.M., Gonçalves O.M., Ip Y.K., and Castro L.F.L.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Jonathan Wilson, CIMAR-Ecofisiologia, Rua dos Bragas 289, Porto, .. 4050-123 Portugal
E-Mail: wilson_jm@cimar.org
Abstract: The non-gastric H+/K+-ATPase is a heterodimer composed of a specific (ATP12A) and nonspecific ; (ATP1B) subunit used also by Na+/K+-ATPase. ATP12A has only been identified in tetrapods
and is absent from the teleosteans based on genome data and phylogenetic analyses. Using a PCR based
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approach we have identified ATP12A full length cDNA sequences in lamprey (Petromyzon marinus) and
lungfish (Protopterus dolloi), which robustly cluster with tetrapod orthologues. The apparent absence of
the gastric form of H+/K+-ATPase (ATP4A) is also noticeable. Since a duplication event gave rise to the
gastric and non-gastric forms, secondary loss in teleosts is the most likely explanation. We argue that the
12A/4A duplication predates the agnathan divergence. Tissue expression was highest in gill with modest
expression in kidney and absence in the gut, muscle, and liver. In the lamprey, branchial expression was
highest in adults, followed by juveniles and larvae. This branchial distribution suggests a role of the
H+/K+-ATPase in ion and/or acid-base regulation.
FCTgrantPTDC/MAR/098035/2008

THE NON-GASTRIC H+/K+-ATPASE: FROM LAMPREY TO LUNGFISH.
Wilson, J.M., Marinho-Gonçalves, O., Ip, Y.K., Castro, L.F.L.
Symposium: Ion and acid-base regulation in fish Presentation:Poster
Contact: Jonathan Wilson, Ciimar-Centro Interdisciplinar de Investigação marinha e ambiental. Rua dos
Bragas, 289., Porto, Porto 4050-123 Portugal
E-Mail: wilson_jm@cimar.org
Abstract: The non-gastric H+/K+-ATPase is a heterodimer composed of a specific (ATP12A) and nonspecific (ATP1B) subunit used also by Na+/K+-ATPase. ATP12A has only been identified in tetrapods
and is absent from the teleosteans based on genomic data base and phylogenetic analyses. Using a PCR
based approach we have identified ATP12A full length cDNA sequences in lamprey (Petromyzon
marinus) and lungfish (Protopterus dolloi), which robustly cluster with tetrapod orthologues. Also
apparently lack the gastric form of H+/K+-ATPase (ATP4A). Since a duplication event gave rise to the
gastric and non-gastric forms, secondary loss is indicated, and we argue that the duplication event
predates the agnathan divergence. Tissue expression was highest in gill with modest expression in kidney
and absence in the gut, muscle, and liver. In the lamprey, branchial expression was highest in adults,
followed by juveniles and larvae. This branchial distribution suggests a role of the H+/K+-ATPase in ion
and/or acid-base regulation. Supported by FCTgrantPTDC/MAR/098035/2008
CHANGES IN OXIDATIVE STRESS ACROSS THE PARENTAL CARE PERIOD IN
SMALLMOUTH BASS (MICROPTERUS DOLOMIEU)
Wilson, S.M., Gravel, M-A., Cooke, S.J., and Willmore, W.
Symposium: Stress axis regulation Presentation:oral
Contact: Samantha Wilson, 4600 CTTC Building, Carleton University, 1125 Colonel By Drive,
Ottawa, ON K1S5B6 Canada
E-Mail: swilson7@connect.carleton.ca
Abstract: Parental care behaviours induce physiological stress through increasing energy expenditure and
decreasing feeding opportunities. The resultant physiological stress is thought to cause oxidative stress
which can lead to a decrease in the fitness of the parent, and therefore may represent a life history
strategy and physiological trade-off. However, it has yet to be shown that oxidative stress results from
parental care in smallmouth bass. In this study, blood samples from male smallmouth bass were
collected at strategic points across parental care and assayed for the presence of the oxidative stress
markers: 8-hydro-2-deoxyGuanosine (8-OH dG), protein carbonyls and lipid peroxides. An increase in
8-OH dG was observed throughout parental care period indicating an increase in oxidative stress. The
same trend was not observed in the products of lipid peroxidation or protein damage. Antioxidant
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capacity was measured using glutathione and oxygen radical absorbance capacity assays. This study
provides evidence that parental care behaviours cause oxidative stress which may correlate with a change
in antioxidant capacity.
SEROTONIN AND BEHAVIORAL INHIBITION IN SUBORDINATE FISH
Winberg, S.
Symposium: Social interaction physiology in fish Presentation:oral
Contact: Svante Winberg, Department of Neuroscience, Uppsala University, Uppsala, SE-751 23
Sweden
E-Mail: svante.winberg@neuro.uu.se
Abstract: In fish as well as other vertebrates, subordinate animals are characterized by elevated brain
serotonergic activity. Also, individuals displaying divergent stress coping styles differ in brain
serotonergic function. Those with a proactive coping style show a higher serotonin turnover than
reactive individuals, an observation which may seem contradictory. Serotonin (5-HT) has been suggested
to mediate the behavioral inhibition observed in subordinate animals. However, only chronic elevations
of brain 5-HT activity seem to be related to behavioral inhibition. This suggests that these effects of 5HT is not mediated directly by an increase of synaptic 5-HT release. We have results suggesting that
effects on 5-HT receptors and/or 5-HT mediated effects on neuropeptides such as CRF and AVT may be
involved. Another possibility is that the effects of long-term elevation of brain 5-HT activity are
mediated by 5-HT induced effects on neuronal plasticity and structural processes.
HEAVY METALS IN TISSUE AND LIVER OIL OF BURBOT (LOTA LOTA L.) CAUGHT IN
LAKES OF NORTHEASTERN SASKATCHEWAN, CANADA.
Wong, A.
Symposium: Biology of the Burbot Presentation:oral
Contact: Alfred Wong, Arbokem Inc., P.O. Box 34173, Vancouver, BC V6J 4N1 Canada
E-Mail: aw688@xymega.com
Abstract: Burbot (Lota lota L.) was caught in several ice fishing campaigns in Athapapuskow Lake ( 54
32’ N, 101 35’ W) south of Flin Flon (Manitoba), Canada and in Amisk Lake (52 35’ N, 102 15’ W)
southwest of Creighton (Saskatchewan), Canada. These two lakes lied in the air basin of the large zinccopper processing facility of Hudson Bay Mining and Smeltering (HBMS) Co. in Flin Flon (Manitoba).
The smelter has been operating since the 1930s. For decades, this HBMS facility has been cited to be
among the top 3 air-borne polluters (viz., Hg, Pb, Cd, As, as well as SO2 and particulate matter,) in the
Canadian mineral processing industry.
AN EXPLORATORY ASSESSMENT OF BURBOT (LOTA LOTA L.) BY-CATCHES IN FOUR
NORTHERN CANADIAN LAKES
Wong, A.
Symposium: Biology of the Burbot Presentation:oral
Contact: Alfred Wong, Arbokem Inc., P.O. Box 34173, Vancouver, BC V6J 4N1 Canada
E-Mail: aw688@xymega.com
Abstract: Burbot (Lota lota L.) liver oil with its high content of omega-3 fatty acids, Vitamin D and
Vitamin K is a potentially-valuable nutritional therapeutic product. There is no commercial burbot
fishery in Canada presently. A burbot by-catch test fishery was undertaken during 2006 in four northern
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Canadian lakes to determine if a by-catch approach might provide sufficient burbot for the establishment
of a viable burbot liver oil processing facility. In the winter months, the burbot by-catch fishery was
found to be about 15% of the commercial catch of lake whitefish (Coregonus clupeaformis). In contrast,
summer by-catch test fishery showed the burbot by-catch yield to be 3 to 7% of lake whitefish catch.
Application of the highest by-catch value (i.e., from winter fishing) to the allowable quota catches of
whitefish in these 4 lakes would result in a yield of only about 700 kg of burbot liver oil annually.
AMMONIA EXCRETION IN HIGH AMMONIA ENVIRONMENTS
Wood, C.M., Zimmer, A. M., Zhang, L., Jonz, M., Nurse, C.A., O’Donnell, M.J., and Nawata, C. M.
Symposium: Fish living on the edge Presentation:oral
Contact: Chris M. Wood, Dept. of Biology, McMaster University, 1280 Main St. West, Hamilton, ON
L8S 4K1 Canada
E-Mail: woodcm@mcmaster.ca
Abstract: More molecules of ammonia are manufactured by industry than of any other product, and
ammonia pollution from both anthropogenic and natural sources is an increasing problem in aquatic
environments. In addition, when water flow is restricted, ammoniotelic teleost fish may create their own
extreme external and internal environments high in ammonia. These may be exacerbated by additional
endogenous generation associated with feeding and/or exercise. We will review recent evidence that Rh
proteins play a key role in allowing fish to survive under such conditions by excreting ammonia against
prevailing diffusion gradients. Hyperventilation also occurs, and evidence that this is directly linked to
sensing of ammonia levels in blood and/or water via neuroepithelial cells in the gills will be presented
(NSERC).
THE UNUSUAL OSMO-RESPIRATORY COMPROMISE IN THE AMAZONIAN OSCAR,
ASTRONOTUS OCELLATUS
Wood, C.M., Matey, V., Iftikar, F.I., Scott, G.R., De Boeck, G., Sloman, K.A., Valdez Domingos, F.X.,
Duarte, R.M., Almeida-Val, V.M.F., and Val, A.L.
Symposium: Tropical fish: diversity and adaptation Presentation:oral
Contact: Chris M. Wood, Dept. of Biology, McMaster University, 1280 Main St. West, Hamilton, ON
L8S 4K1 Canada
E-Mail: woodcm@mcmaster.ca
Abstract: Oscars are endemic to ion-poor Amazonian waters and are extremely hypoxia-tolerant. During
acute exposure to severe environmental hypoxia (PO2 = 10-20 torr or 1.33-2.66 kPa), they are able to
maintain branchial O2 transfer factor, yet at the same time greatly reduce branchial ion, ammonia, and
water fluxes. We will present evidence that this reflects a decrease in branchial transcellular rather than
paracellular permeability, and that morphological changes in the gill epithelium play an important role
in this adaptive phenomenon. These responses will be contrasted to those of the rainbow trout, which
exhibits the traditional osmo-respiratory compromise with increased branchial permeability and very
different morphological changes in the gills during hypoxia (CNPq, FAPEAM, NSERC)
THE FEASIBILITY OF BURBOT REINTRODUCTION TO THE UK: ECOLOGICAL AND
SOCIOLOGICAL ASPECTS
Worthington, T., Kemp, P.S., Osborne, P.E. and Easton, K.
Symposium: Biology of the Burbot Presentation:oral
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Contact: Tom Worthington, School of Civil Engineering and the Environment, University of
Southampton, Southampton, Hants SO17 1BJ UK
E-Mail: taw1@soton.ac.uk
Abstract: Despite being extinct in the UK, the burbot is listed as a Biodiversity Action Plan (BAP)
species, thus there is a requirement to investigate the status of its population and possible improvement
opportunities. Research conducted at the International Centre for Ecohydraulics at the University of
Southampton is assessing the feasibility of reintroducing the burbot to the UK. The project follows the
International Union for the Conservation of Nature and Natural Resources (IUCN) guidelines on
species reintroduction, designed to ensure that projects achieve their intended conservation benefit.
Research will focus on the availability of suitable habitat, the size of founder population required, the
appropriateness of different source populations and the public and stakeholder perceptions to a possible
reintroduction. Based on the findings of the project, the feasibility of reintroducing the burbot to UK
rivers will be discussed.
THE HISTORICAL DISTRIBUTION AND ABUNDANCE OF THE BURBOT IN UK RIVERS
AND POSSIBLE CAUSES OF ITS EXTIRPATION
Worthington, T., Kemp, P.S., Osborne, P.E. and Easton, K.
Symposium: Biology of the Burbot Presentation:oral
Contact: Tom Worthington, School of Civil Engineering and the Environment, University of
Southampton, Southampton, Hants SO17 1BJ UK
E-Mail: taw1@soton.ac.uk
Abstract: The last confirmed capture of a burbot (Lota lota) in the UK was on the 14th of September
1969, in the Old West River at Aldreth, Cambridgeshire. Despite sporadic reports of subsequent
captures, it is generally accepted that the burbot has been extirpated from the British Isles. Research
conducted at the International Centre for Ecohydraulics at the University of Southampton is
investigating the reasons for the decline and eventual extinction of the burbot from the UK. Providing a
framework for a possible reintroduction, the species’ UK distribution was reconstructed using
information from the historical literature and the archaeological record. Anecdotal evidence of the
burbot’s population size was used to model the timescale of the species’ extinction. The role of historic
and future changes in river pollution, habitat modification and water temperature were assessed to
determine whether limiting factors have been mitigated or provide future threats.
MANGROVE KILLIFISH THRIVE IN HYPOXIC, SULFUROUS, WARM AQUATIC BURROWS
BUT PERIODICALLY SEEK TERRESTRIAL REFUGES
Wright, P.A., Regan, K., Cooper, C. and Currie, S.
Symposium: Fish living on the edge Presentation:oral
Contact: Patricia Wright, Department of Integrative Biology, University of Guelph, Guelph, ON N1G
2W1 Canada
E-Mail: patwrigh@uoguelph.ca
Abstract: The amphibious mangrove killifish Kryptolebias marmoratus appear to be highly tolerant of
poor water quality, but quickly leap out of water (emerse) if hypoxia or H2S exposure is too severe.
Recent studies in Calabash Caye, Belize indicate that K. marmoratus inhabit aquatic crab burrows on the
forest floor where dissolved oxygen may be <0.5 mg/L, H2S > 5 mg/L and ammonia ~1 mmol/L (2330ºC). We hypothesized that environmental O2 sensing is mediated by neuroepithelial cells (NECs) on
the skin and gills. Indeed branchial and cutaneous NECs were found and the hypoxia emersion response
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was sensitive to neurotransmitter agonists and antagonists. K. marmoratus have evolved strategies to
respire in poor water conditions with few predators but when conditions deteriorate they escape to
terrestrial refuges where oxygen is readily available.
TOXIC EFFECTS OF MATERNAL CADIUM ON THE FEMALE REPRODUCTIVE FUNCTIONS
AND GAMETES DEVELOPMENT OF ZEBRAFISH (DANIO RERIO)
Wu S.M., and Tsai P.R.
Symposium: Fish in a toxic world Presentation:oral
Contact: Su Mei Wu, 300 University Road, Chiayi, 600 Taiwan
E-Mail: sumei@mail.ncyu.edu.tw
Abstract: The impacts of maternal Cd on zebrafish from female to embryo which included fecundity,
gametes development, growth, other reproductive functions, and some gene expression of 5hpf embryo
were up and down regulatted. The mating rate decreased by 30 %. The Cd contents and MT mRNA
expression both showed a dose response in female and embryo. It can be observed in growth delay during
6-somite stage. The ceratohyal head length of larvae is showed a dose response. Larvae exposed to
53.4&#956;M Cd for 48 hours had evidently enhanced Cd tolerance. On the contrary, pericardial
edema occurred in some 96hpf larvae after female exposed to 36.69 &#956;M Cd. There were showed
435 target genes appeared down and 244 target genes appeared up regulation after microarray test.
These results demonstrated that maternal Cd influenced the reproduction ability of female and causes
development delay of embryo.
AMMONIUM-DEPENDENT SODIUM UPTAKE IN MITOCHONDRION-RICH CELLS OF
MEDAKA LARVAE
Wu, S.C., Horng, J.L., Liu, S.T., Hwang, P.P., and Lin L.Y.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Li-Yih Lin, Department of Life Science, National Taiwan Normal University, Taipei, 116
Taiwan
E-Mail: linly@ntnu.edu.tw
Abstract: In this study, a scanning ion-selective electrode technique was applied to measure H+, Na+, and
NH4+ gradients and fluxes at specific cells on the skin of medaka larvae. Na+ uptake and NH3/NH4+
excretion were detected at most mitochondrion-rich cells (MRCs). Treatment with EIPA blocked 35%
of the NH3/NH4+ secretion and 54% of the Na+ uptake. Low-Na+ water or high-NH4+ acclimation
simultaneously increased Na+ uptake and NH3/NH4+ excretion but decreased or even reversed the H+
gradient at the skin and MRCs. In situ hybridization and real-time PCR showed that the mRNA of the
Na+/H+ exchanger (slc9a3) and Rhesus glycoproteins (Rhcg1 and Rhbg) were co-localized in MRCs,
and their expressions were induced by low-Na+ acclimation. This study suggests a novel Na+/ NH4+
exchange pathway in apical membranes of MRCs, in which a coupled NHE and Rh glycoprotein is
involved.
HIGH STOCKING DENSITY INDUCES STRESS AND AFFECTS THE ADAPTIVE STRESS
RESPONSE OF SENEGALESE SOLE (SOLEA SENEGALENSIS)
Wunderink, Y., Engels, S., Geba, K., Halm, S., Yúfera, M., Martínez-Rodríguez, G., Flik, G., Klaren, P.,
and Mancera, J.
Symposium: Physiology of fish in aquaculture Presentation:oral
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Contact: Yvette Wunderink, Universidad de Cádiz, Facultad de Ciencias del Mar, Departamento de
Biología, Puerto Real, Cádiz 11510 Spain
E-Mail: yvette.wunderink@uca.es
Abstract: In teleost fish, the hypothalamo-pituitary-interrenal (HPI) axis plays a central role in adaptive
stress responses, and starts with the hypothalamic corticotropin-releasing factor (CRF), that stimulates
the release of adrenocorticotropic hormone (ACTH, derived from the precursor proopiomelanocortin
(POMC)), which in turn activates cortisol production and release by the interrenal tissue in the
headkidney. CRF activity is further regulated by a specific CRF binding protein (CRF-BP). We have
characterized CRF, CRF-BP and two isoforms of POMC, and investigated their roles in Senegalese sole
juveniles cultivated at three densities (1.9, 4.7 and 9.8 kg/m2). Subsequently, animals were exposed to a
second challenge: transfer from seawater (39‰ salinity) to concentrated seawater (55‰). Fish reared at
the highest density experienced stress as indicated by high plasma cortisol levels, and these animals
reacted differently to hyperosmotic challenge. We discuss differential stress responses to different
stressors in the frame of animal welfare in fish aquaculture.
A NOVEL MECHANISM OF HOST DEFENSE AGAINST PATHOGENS: INSIGHT FROM TLR
SIGNALING AT THE BASAL CHORDATE AMPHIOXUS
Xu AL, Yuan SH, Huang SF, Yang MY, and Chen SW
Symposium: Fish immunological responses Presentation:oral
Contact: Anlong Xu, 135 Xngang West Road,Sun Yat-sen University, Guangzhou, Guangdong 510275
China
E-Mail: lssxal@mail.sysu.edu.cn
Abstract: Previous analysis of the immune gene repertoire of amphioxus identified an extraordinary TLR
signaling network. Further functional characterizations demonstrated that bbtMyD88 can be utilized by
the V-type TLRs, leading to the activation of NF-&#954;B. The common ancestor of vertebrate TRIF
and TRAM, bbtTICAM specifically activates NF-&#954;B but not induces the production of IFN&#946;in a MyD88 independent manner, indicating that the MyD88 independent pathway has partially
been established at the basal chordate stage. Then, both of the bbtMyD88 and bbtTICAM mediated
pathways could be negatively regulated by bbtSARM via direct targeting of bbtTRAF6, which is
conserved in activating the NF-&#954;B pathway for anti-bacterial defense. In addition, activities of
bbtTRAF6 could be negatively regulated by bbtTRAF2, indicating a new homotypical regulation
mechanism. In all, amphioxus TLR system is conserved in the MyD88-TRAF6 pathway as a basic
evolutionary one, but diverged by the regulation mechanisms depending on expanded adaptors.
LIGAND-RECEPTOR INTERACTION AND SIGNALING PATHWAY OF IFN-GAMMA IN A
TELEOST
Yabu T. and Nakanishi T.
Symposium: Fish immunological responses Presentation:oral
Contact: Teruyuki Nakanishi, Department of Veterinary Medicine, Nihon University,1866 Kameino,
Fujisawa, Kanagawa 252-8510 Japan
E-Mail: tnakanis@brs.nihon-u.ac.jp
Abstract: Interferon gamma (IFN) is a highly pleotropic pro-inflammatory cytokine and plays pivotal
roles in immune system, but little is known as to the function in teleosts. Here we report the
biochemical properties of two IFN; isoforms of ginbuna crucian carp, gIFN1-1 and gIFN;1-2, and their
interaction with two gIFN receptor subunit 1 isoforms, gIFNGR1-1 and gIFNGR1-2 via JAK1/STAT1
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signaling pathway in ginbuna GTS9 cells and human HeLa cells. Recombinant gIFN;s were found to be
homodimers on gel filtration analysis and showed antiviral activity against crucian carp hematopoietic
necrosis virus. gIFN1-2 activated STAT1 in gIFNGR1-1 transfectant, while gIFN1-1 in gIFNGR1-2
expressing cells. Chromatin immunoprecipitation assay revealed the nuclear translocation of IFN with its
receptor subunits together with STAT1. In GAS (gamma activated site)-element-luciferase reporter
assay, luciferase activity was increased in gIFNs-treated cells. Thus, present study has demonstrated the
antiviral activities and identified signalling pathway of IFN in the lowest vertebrate.
FISH COMMUNITY RESPONSE TO AN INCREASED ENVIRONMENTAL COMPLEXITY AT
THE ANAVILHANAS NATIONAL PARK, NEGRO RIVER (AMAZON – BRAZIL)
Yamamoto, Kedma C.; Carlos E. C. Freitas; Ronãn A. Freitas; Lawrence E. Hurd
Symposium: Tropical fish: diversity and adaptation Presentation:Poster
Contact: Kedma Yamamoto, Rua Rio Mar, n 614, Ed. Fellini, apt. 806., Manaus, Amazonas 690153-180
Brazil
E-Mail: kcyamamoto@gmail.com
Abstract: Habitat complexity has been linked to species diversity in many ecological studies, and
artificially enhancing complexity may be an important mechanism to promote the conservation. We
report on the first year of testing the hypothesis that increased habitat complexity can promote increased
fish diversity in floodplain lakes. A total of 833 fish were caught from the experimental enclosures, with
two numerically dominant species: H. marginatus and H. edentatus. The samples from the control area
contained 784 individuals, with two dominant species: H. marginatus and A. anchovia. Both Shannon’s
diversity and Simpson’s dominance index values were higher in samples from the experimental
enclosures than from the controls. Measures of species richness, community similarity, and equitability
were equivalent among the four lakes. The strong similarity of diversity measures among the four lakes
studied is probably associated with the interconnectedness among the lakes during the high water season
of the river.
NURSERY MICROHABITAT CHARACTERISTICS OF A BENTHIC FISH IN A MOUNTAIN
STREAM
Yamashita, S., Muraoka, K., Nakayama, M., Miyajima, Y., and Miwa, J.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Yaamashita, Shingo, Public Works Research Institute, Tsukuba, Ibaraki 305&#8722;8516
Japan
E-Mail: yama@sakanayama.org
Abstract: The fluvial sculpin, Cottus pollux, is a bottom-dwelling freshwater fish, distributed in
mountain streams in Japan. To conserve, transportation of the fish from areas where will be inundated
by dam to three habitat patches in the same watershed was conducted from 2001 to 2004. The fish
population monitoring survey from 2002 showed that the fish could reproduce at the transported two
habitat patches in the mountain stream. But the juvenile was not observed in another patch. To clarify
the nursery habitat characteristics of the fish, we analyzed the data of micro-scale habitat survey
conducted from April to September 2008. The data mining of micro-scale data demonstrated following
results: 1) the body size dependent habitat selection; 2) microhabitat characterization by substrate type
and spatial attribute. We considered that the nursery habitat is the most important to establish the
sustainable life cycle of the fish in the stream.
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ALKALINE AND ACID PHOSPHATASE ACTIVITY IN THE DIGESTIVE TRACT OF DUSKY
GROUPER, BORN IN CAPTIVITY
Yamuza M. P., González-Canales M. L. and Bruzón M. A
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: M.P. Yamuza, Ifapa Centro El Toruño. Camino Tiro Pichón S/N., EL PUERTO DE SANTA
MARÍA, CÁDIZ 11500 Spain
E-Mail: mpilar.yamuza.ext@juntadeandalucia.es
Abstract: The dusky grouper is a serranid interest in aquaculture. The aim of this study is to observe the
distribution of acid and alkaline phosphatase in the digestive tract. The digestive samples were preserved
with a cryopreserved at -80 C. They were cut at a thickness of 14 mm. Histoenzymatic techniques were:
alkaline and acid phosphatase by Gomori. Acid phosphatase activity was recognized in all areas of the
digestive. Higher levels of activity were located in the mucous layer from the lumen to the lamina propria
of stomach, intestine and pyloric caeca. The high positivity in the area of the lamina propria may be due
to the presence of macrophages. Alkaline phosphatase activity present other location and intensity of
expression. The main areas of expression were intestine and caeca. In both areas are very active in the
mucous layer from the lumen to the lamina propria, mainly in the brush border.
COMPARATIVE PHYSIOLOGY OF CARDIAC DISEASES IN ATLANTIC SALMON (SALMO
SALAR L.) BY IMMUNOHISTOCHEMISTRY
Yousaf, M.N. and Powell, M.D.
Symposium: Fish immunological responses Presentation:Poster
Contact: Muhammad Naveed Yousaf, Mørkvedbukta Research Station, Faculty of Biosciences and
Aquaculture, Bodø University College, Postbox 1490, BODO, NORDLAND 8049 Norway
E-Mail: mny@hibo.no
Abstract: Heart and skeletal muscle inflammation (HSMI), cardiomyopathy syndrome (CMS) and
pancreas disease (PD) are cardiac diseases of marine farmed Atlantic salmon that pose a significant
economic cost. The cells involved in the cardiac inflammation have not been identified. The presence of
B-cells, T-cells, granulocytes and MHC I & II expression were confirmed using specific antibodies.
Additionally, the expression of cell cycle proteins PCNA, considered to be important for DNA damage
and repair, HIF-1alpha is up regulated under ischemic/disease conditions, tumor protein P53
downregualted where DNA damage occurs and TNF-alpha is produced by failing human cardiomycytes
was studied. There were strong positive staining for the T lymphocyte marker CD3 in HSMI hearts
while few granulocytes were evident. There were more PCNA and caspase 3 positive cells in CMS heart
but HIF-1alpha positive cells were more abundant in PD hearts. These findings suggested that CMS
hearts were more necrosed and tried to repair by dividing while PD hearts appeared to be hypoxic.
THE LOCATION, MORPHOLOGY AND NATRIURETIC PEPTIDE IN THE HEART
CONDUCTION SYSTEM OF ATLANTIC SALMON (SALMO SALAR L.) BY
IMMUNOHISTOCHEMISTRY
Yousaf, M.N., Powell, M.D. and Amin A.B.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Muhammad Naveed Yousaf, Faculty of Biosciences and Aquaculture, Bodø University College,
BODO, NORDLAND 8049 Norway
E-Mail: mny@hibo.no
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Abstract: The teleost fish heart consists of four serially arranged chambers that include sinus venosus,
atrium, ventricle and bulbus arteriosis. The cardiac pacemaker is a specialized conduction system of heart
that comprises of specialized cardiomyocytes creating electrical impulses to initiate the cardiac
contraction. The mammalian heart conduction system consists of mainly three parts, the sino-atrial node
(pacemaker), the atrio-ventricular node and the His-Purkinje system in humans. This study describes the
location of cardiac conduction system at sino-atrial junction that is considered to be pacemaker in
mammals. Pacemaker cells appeared more weakly stained, wider muscle fibers with large nuclei clearly
distinguishing them from other myocardial cells. Atlantic salmon specific polyclonal antibodies to
salmon cardiac peptide (sCP) and vendace VNP stained ganglion cells and cardiomyocytes in the
pacemaker area. Atlantic salmon conduction system harbours sCP/VNP and may have a
neuromodulatory or neurotransmitter role.
ISOLATION OF THE GILTHEAD SEABREAM AQUAPORIN-1B PROMOTER AND
FUNCTIONAL CHARACTERIZATION IN MAMMALIAN CELL LINES
Zapater, C., Chauvigné, F., Tingaud-Sequeira, A. and Cerdà, J.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Joan Cerda, Laboratory IRTA-Institut de Ciències del Mar (CSIC), Barcelona, Barcelona 8003
Spain
E-Mail: joan.cerda@irta.cat
Abstract: In the gilthead seabream aquaporin-1b (Aqp1b) mediates oocyte hydration during meiotic
maturation. However, although aqp1b mRNA is present in primary growth oocytes, the synthesis of
polypeptides does not occur until the onset of vitellogenesis, suggesting that oocyte Aqp1b is regulated
independently by transcriptional and post-transcriptional mechanisms. To investigate these processes, a
1.6-kb DNA fragment of the 5’ flanking region of the seabream aqp1b gene was isolated, sequenced and
functionally analyzed in HEK293T, MCF7 and Caco-2 mammalian cells lines. Transient transfection
assays of a series of 5’ to 3’ deletion constructs coupled to luciferase indicated that different promoter
sequences were active in each cell line. Interestingly, MCF7 cells transfected with the aqp1b 1.6-kb
fragment showed a 3.5-fold increase in luciferase activity in response to progesterone but not estradiol,
which was abolished with the progesterone receptor (PR) inhibitor RU-486. Further deletion
experiments indicated two putative PR binding sites in the aqp1b promoter which were active in MCF7
cells. These data suggest that the seabream aqp1b gene might be under PR regulation in previtellogenic
primary growth oocytes.
ATLANTIC HALIBUT AQUAPORINS: MOLECULAR CHARACTERIZATION AND ROLE
DURING OOCYTE HYDRATION
Zapater, C., Finn, R.N., Norberg, B., and Cerdà, J.
Symposium: Physiology of fish in aquaculture Presentation:Poster
Contact: Joan Cerda, Laboratory IRTA-Institut de Ciències del Mar (CSIC), Barcelona, Barcelona 8003
Spain
E-Mail: joan.cerda@irta.cat
Abstract: Recent studies have revealed a novel role for the teleost aquaporin-1b (Aqp1b) in mediating
water influx during oocyte hydration of marine fish. Such hydration occurs during meiotic maturation
providing a water reservoir for the embryo before organs associated with active osmoregulation are
developed, and it causes the egg to float. To further understand the role of aquaporins in the hydration
process, we cloned and characterized Aqp1a and -1b in Atlantic halibut, which spawns one of the largest
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pelagic eggs known (> 3 mm). These analyses revealed that Aqp1a is ubiquitously distributed, whereas
Aqp1b is expressed almost exclusively in the ovary. Surprisingly, we found that Aqp1a is functional in
Xenopus oocytes, whereas Aqp1b is retained in the oocyte cytoplasm. However, in vivo experiments
showed that native Aqp1b is readily inserted into the halibut oocyte plasma membrane during meiotic
maturation. These findings suggest that Aqp1b may play a role during oocyte hydration in Atlantic
halibut as in Perciformes, although the specific intracellular regulation of Aqp1b trafficking is yet
unknown.
CALCIUM HANDLING IN ZEBRAFISH VENTRICULAR MYOCYTES
Zhang, P.C., Llach, A.,, Sheng, X.Y., Hove-Madsen, L., and Tibbits, G.F.
Symposium: Zebrafish: a model for physiology Presentation:oral
Contact: Glen Tibbits, Simon Fraser University, 8888 University Drive, Burnaby, BC V5A 1S6 Canada
E-Mail: tibbits@sfu.ca
Abstract: The zebrafish is an important model for the study of vertebrate cardiac development with a rich
array of genetic mutations and biological reagents for functional interrogation. The similarity of the
zebrafish cardiac action potential with that of humans further enhances the relevance of this model. In
spite of this, little is known about excitation-contraction coupling in the zebrafish heart. To address this
issue, adult zebrafish cardiomyocytes were isolated by enzymatic perfusion of the cannulated ventricle,
and subjected to amphotericin-perforated patch clamp technique, confocal calcium imaging, and/or
measurements of cell shortening. Simultaneous recordings of the voltage dependence of the L-type
calcium current (ICa,L) amplitude and cell shortening showed a typical bell-shaped I-V relationship for
ICa,L with a maximum at 10 mV whereas calcium transients and cell shortening showed a monophasic
increase with membrane depolarization, that reached a plateau at membrane potentials above 20 mV.
ICa,L was 53, 100, and 17% of maximum at -20, +10 and +40 mV while the corresponding calcium
transient amplitude was 64, 92 98% and cell shortening was 62, 95, and 96% of maximum respectively,
suggesting that ICa,L is the major contributor to the activation of contraction at voltages below 10 mV
whereas the contribution of reverse-mode NCX becomes increasingly more important at membrane
potentials above 10 mV. Comparison of the recovery of ICa,L from acute and steady-state inactivation
showed that reduction of ICa,L upon elevation of the stimulation frequency is primarily due to calcium
dependent ICa,L inactivation. In conclusion, we demonstrate that a large yield of healthy atrial and
ventricular myocytes can be obtained by enzymatic perfusion of the cannulated zebrafish heart.
Moreover, zebrafish ventricular myocytes differed from that of large mammals by having larger ICa,L
density and a monophasically increasing contraction-voltage relationship, suggesting that caution should
be taken upon extrapolation of the functional impact of mutations on calcium handling and contraction
in zebrafish cardiomyocytes.
REMODELING OF THE GILLS OF FUNDULUS GRANDIS DURING HYPOOSMOTIC
TRANSFER
Zhang, S., Guan, Y., Domangue, B., and Galvez, F.
Symposium: Ion and acid-base regulation in fish Presentation:oral
Contact: Fernando Galvez, Louisiana State University, Department of Biological Sciences, 216 Life
Sciences Building, Baton Rouge, Louisiana 70803 USA
E-Mail: galvezf@lsu.edu
Abstract: Fundulus grandis is a euryhaline teleost that inhabits marine and brackish waters of the Gulf of
Mexico. We investigated the physiological responses of this fish species during transfer from 5 ppt water
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to 5, 2, 1, 0.5, and 0.1 ppt over 14 days. Only fish acutely exposed to 0.1 ppt demonstrated any notable
transformation between a marine and freshwater phenotype, as supported by changes in plasma
osmolytes, gill claudin mRNA expression, and gill ultrastructure. Previous work in our laboratory
suggests that polyamine synthesis may be important to hypoosmotic tolerance in Fundulus species.
Consistent with these earlier findings, we found arginase and ornithinine decarboxylase mRNA
transcript levels in the gill strongly upregulated during hypoosmotic transfer. We are currently investing
a possible role of polyamines in gill remodeling.
CLONING AND FUNCTIONAL CHARACTERIZATION OF A POLYMERIC IG RECEPTOR IN
RAINBOW TROUT
Zhang, Y., Salinas, I., Parra, D., Zu, X.. Sunyer, J.O.
Symposium: Contributed Papers Presentation:oral
Contact: J. Oriol Sunyer, University of Pennsylvania, School of Veterinary Medicine, Philadelphia, PA
19104 USA
E-Mail: sunyer@vet.upenn.edu
Abstract: Transport of immunoglobulins from the lamina propria of gut into the lumen is mediated by
the polymeric immunoglobulin receptor (pIgR). In mammals this receptor is involved in the transport
of both intestinal IgA and IgM, whereas in teleost fish this receptor has been shown to bind covalently to
IgM. We have recently cloned a rainbow trout pIgR, and we have raised specific anti-trout pIgR
antibodies that have enabled us to detect the presence of trout pIgR in the gut mucus and intestinal
enterocytes. We have expressed trout pIgR on the surface of Madin Darby Kidney cells, and we show
that IgM binds only to the pIgR-expressing cells. In contrast to what has been described in Fugu, a
teleost, we show that the interaction between IgM and pIgR both in the gut and skin mucus is noncovalent, suggesting a different mechanism of immunoglobulin transport between the pIgR of fish and
mammals.
NURSERY HABITATS OF SPARUS AURATA L. IN THE VENICE LAGOON: DEVELOPMENT
AND APPLICATION OF A SPECIES DISTRIBUTION MODEL.
Zucchetta, M., Georgalas, V., Torricelli, P., Franzoi, P.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Matteo Zucchetta, Università Ca' Foscari Venezia, Castello 2737/B, Venice, 30123 Italy
E-Mail: matzuc@unive.it
Abstract: In order to evaluate the nursery role of the Venice lagoon for Sparus aurata a stage specific
distribution model was calibrated. Field surveys were conducted in 2004, 2005 and 2008: each station
was sampled by means of a beach seine net and characterized collecting the main chemico-physical
parameters, such as water temperature, salinity, turbidity, dissolved oxygen content and bottom grain
size. The model was calibrated considering two size classes: below and above 20 mm (Standard Length).
Application of this model to continuous surfaces of the environmental variables using a GIS software
allowed the creation of potential habitat distribution maps for gilthead seabream juveniles. It was thus
possible to identify differences in habitat utilization between the two size classes. Therefore, adequate
connectivity between the nursery habitats utilized by the different size classes must be guaranteed in
order for the estuarine part of their life cycle to be completed.
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UNDERSTANDING HABITAT CONNECTIVITY FOR SHORTNOSE STURGEON: FROM
OCEAN TO HISTORIC FRESHWATER HABITAT IN MAINE
Zydlewski, G.B., Kinnison, M.T., Dionne, P., Wegener, M., Zydlewski, J., Wippelhauser, G.S.
Symposium: Fish habitat: improving connectivity Presentation:oral
Contact: Gayle Zydlewski, University of Maine, School of Marine Sciences, 5741 Libby Hall, Room
202A, Orono, ME 04469-5741 USA
E-Mail: gayle.zydlewski@umit.maine.edu
Abstract: Shortnose sturgeon are thought to rarely travel beyond their home river estuary. Recent
evidence indicates a high degree of exchange between the Kennebec and Penobscot Rivers in Maine
(40% or more of individuals annually move among systems). It is likely that habitats in both rivers are
critical for survival of shortnose sturgeon in this part of their range. Furthermore, historic shortnose
sturgeon freshwater habitat (an additional 27.4 km) in the Kennebec River was completely restored via
dam removal in 1999. Within the next five years historic freshwater habitat (an additional 14.5 km) in
the Penobscot River will also be restored by dam removal. A qualitative comparison between these dam
removals and their potential impacts on habitat suitability and use will be presented along with our
quantitative approaches (mark-recapture, telemetry and modeling) to understand habitat connectivity at
multiple habitat scales and life stages before and after dam removal.
ATLANTIC SALMON IN THE PENOBSCOT RIVER – DELAYS, PASSAGE AND VISIONS OF
RESTORATION
Zydlewski, J., Hughes, E. and Cox, O.
Symposium: Salmon spawning migrations Presentation:oral
Contact: Joseph Zydlewski, Maine Cooperative Fisheries and Wildlife Research Unit, USGS –BRD,
University of Maine, Orono, Maine 04469-5755 USA
E-Mail: jzydlewski@usgs.gov
Abstract: Atlantic salmon Salmo salar numbers in the Penobscot River, Maine have declined and remain
low despite extensive hatchery supplementation dating back to the 1800s. This river is currently
impounded by five main stem dams impeding access to historic spawning grounds. Over the past
decades, sea-run adults intercepted at the first major dam (Veazie; rkm 47) have been either taken as
brood stock, directly released or transported up river to various locations. Trends in management
strategies and fish passage have been assessed using PIT, radio and acoustic telemetry and considered in
the context of supplementation efforts. Plans currently underway to remove two of the three lowest
dams (Veazie and Great Works) as part of the Penobscot River Restoration Project are central to the long
term assessment of adult passage using PIT telemetry beginning in 2010. Implementation of PIT arrays
and preliminary data (prior to dam removal) will be presented.
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