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PHYSIOLOGICAL EFFECTS OF CRUDE OIL ON ESTUARINE AND MARINE FISHES
Allen, P. J., Petrie-Hanson, L., Rodriguez, J., Hohn, C., and Pruett, S.
Email: pallen@cfr.msstate.edu
Dept of Wildlife, Fisheries and Aquaculture, Mississippi State University, PO Box 9690, Mississippi State, MS
39762, USA
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Crude oil is extracted in coastal locations around the world. A number of studies have sought to
understand toxic impacts of crude oil exposure, however, understanding of physiological effects is limited.
Therefore, tissue samples were collected from estuarine and marine fishes in an area exposed to a natural oil spill
and compared with samples collected from un-exposed fishes. Further, to better understand oil effects and recovery
post-exposure, a controlled laboratory experiment was conducted. Fish, acclimated to brackish (9 ppt) water, were
exposed for 48 hours to three water-accommodated fractions of crude oil: 0, 0.5, 4.0 g/L or a surface oil slick.
Following exposure, fish were either immediately sampled (i.e., blood, liver and muscle tissue), subjected to a 72hour salinity challenge, or placed in oil-free water for 7 days and then sampled. Crude oil effects were sub-lethal,
related to loading concentrations and some decreased after 7 days in oil-free water.

	
  
MRNA EXPRESSION OF NA+/K+ ATPASE ISOFORMS FOLLOWING SWIMMING CHALLENGES IN
ONCORHYNCHUS MYKISS
Alonge, M.M., Richards, J.G., Schulte, P.M. and Bystriansky, J.S.
Email: mattina.marie@gmail.com
DePaul University - Biological Sciences, 2325 N. Clifton Ave, Chicago, IL 60614, USA
Symposium: Swimming Physiology
Presentation Type: Poster
Abstract: Rainbow trout, Oncorhynchus mykiss, are members of the Salmonid family of fishes, often recognized
for their physiologically demanding migration patterns. Studies have identified shifts in relative expression of
specific Na+/K+ ATPase isoforms during salinity acclimation and it’s believed that changes in expression may also
be exhibited in response to other physiological challenges. The Na+/K+ ATPase plays a crucial role in the
maintenance of membrane potential and excitability during muscle contraction and a tissue-specific isoform (α2) has
been identified within skeletal muscle. This study examined mRNA expression of isoforms in hatchery-reared
juvenile rainbow trout in response to aerobic (3 BL/s) and anaerobic (near Ucrit) swimming challenges in an attempt
to further describe oxidative vs. glycolytic muscle types as well as any possible training effects on isoform
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expression/activity. We observed a general increase in Na+/K+ ATPase mRNA expression following exercise,
including a more than 2.5 fold increase in red muscle α2 and α3 levels.

	
  
VOLUME CHANGES IN ERYTHROCYTES OF SCORPAENA PORCUS L. DURING HYPOXIA
(EXPERIMENTS IN VITRO)
Andrieieva O.
Email: andreevaal@gmail.com
Institute of Biology of Southern Seas, 99011 Nachimov ave. 2, Sevastopol, Ukraine
Symposium: Fish Living on the Edge
Presentation Type: Poster
Abstract: Changes in morphologic and functional properties of nucleic erythrocytes were observed during hypoxia
in vitro. The new method of vital morphometry of fish erythrocytes is suggested. The mode is based on dying of
cells by vital stain SYBR Green I (SGI), which binds with DNA and causes the fluorescence of nuclei. The
decrease in oxygen concentration in range of 1.76–4.03 mg*l-1 lead to decline of erythrocytes volume and nuclei
volume on 1.5–5.0% and 9–15% respectively. This reaction wasn’t described previously. Under extreme hypoxia
(0.57–1.76 mg*l-1) cells swell at about 3–12% (p<0.05), nuclei volume also increased significantly. Cell swelling
during hypoxia in vitro is caused by catecholamines. Our results confirm that it can occur in the absence of these
compounds too. It has been shown that changes in size of nuclei strongly correlate with the intensity of SGI
fluorescence. The mechanisms of observed changes are discussed.

	
  
INFLUENCE OF OMEGA-3 IN TAMBAQUI (COLOSSOMA MACROPOMUM) HEMATOLOGY
Aride, P.H.R., Nozawa, S.R., Miranda, A., Ferreira, M.S., Ribeiro, G.A.A., Pantoja, J., Miranda, S.
Email: aride@ifam.edu.br
Av. Onça Pintada s/n. Bairro Galo da Serra. Presidente Figueiredo CEP 69735000, Brazil
Symposium: Food Intake and Utilization
Presentation Type: Poster
Abstract: Fish like others animals, absorb required minerals and vitamions through feeding and from the aquatic
environment (N.R.C. ,1993). The tambaqui (Colossoma macropomum) is a symbol fish from Brasil. The lipid
compounds in special oily acids, developmente many importants fuctions in cells. The aim of this work was
evaluated the effect of oil of linseed supplementation in tambaqui (Colossoma macropomum) hematology.

	
  
EVALUATION OF ARTIFICIAL MARKERS FOR MONITORING HATCHERY RELEASES OF JUVENILE
BURBOT (LOTA LOTA) IN THE LOWER KOOTENAI RIVER
Ashton, N.K.
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Email: asht5445@vandals.uidaho.edu
University of Idaho, Aquaculture-Poultry Hill, Bldg 2260, Moscow, ID 83844-2260, USA
Symposium: Symposium on Burbot
Presentation Type: Poster
Abstract: A conservation program developed by regional stakeholders is utilizing aquaculture to restore imperiled
burbot native to Idaho. Tags are pivotal to monitoring hatchery releases, but an assessment of markers suitable for
burbot is lacking in the literature. A short-term experiment with juvenile burbot (65 - 92 mm TL) tested 7 marking
treatments consisting of fin clips, freeze brands, visible implant elastomer (VIE) and passive integrated transponder
(PIT) tags. Four weeks after tagging, survival was 100%, mark retention averaged 99.4 ± 0.3%, and no significant
difference in fish growth occurred between treatments. A long-term experiment testing 16 marks observed >90%
retention one year after tagging in only 6 treatments: pectoral and dorsal fin clips, ventral freeze brands, and red
fluorescent VIE tags (snout, periocular, and pectoral locations). Elastomer color, tag location, and fish growth were
significant factors in VIE tag retention, while body location was a significant factor in freeze brand retention.

	
  
PHENOTYPIC PLASTICITY OF LOCOMOTOR PERFORMANCE IN BLACKNOSE DACE
Atzori F., Gastrich K., Nelson J.A
Email: fabrizio.atzori@gmail.com
Towson University, 8000 York Road, Towson, MD, USA
Symposium: Swimming Physiology
Presentation Type: Oral
Abstract: Urbanization alters stream and watershed hydrology so that fish from urban stream systems are
confronted with extreme flows during storms and low flows between storms. Human development of watersheds
continues and anthropogenic global climate disruption threatens to exacerbate flow alterations. Previous research
has shown that watershed impervious surface cover (ISC), a measure of urbanization, is significantly correlated with
sprint performance in dace from all stream types and endurance swimming performance Ucrit in fish from urban
streams only. This study was designed to further elucidate the role of phenotypic plasticity and selection in
producing population-level intraspecific differences in swimming performance. Three types of swimming
performance were assessed in animals from high and low flow areas within the same stream. In addition, animals
from four populations had their swimming performance measured before and after a month of forced swimming in
the laboratory. Ucrit performance was significantly trainable in the lab as was sprint performance, although less so.
In two of the three populations, Ucrit was significantly higher in fish from the faster stream reach whereas in only
one population were the sprint swimming performances and the acceleration performance greater in the animals
captured from the faster stream reach.

	
  
DELTAMETHRIN INCREASES THE ACETYLCHOLINESTERASE ACTIVITY IN BRAIN OF MATRINXÃ
Avilez, I.M., Soares, C.A.P., Rossi, P.A., Moraes, F.D., Venturini, F.P., De Almeida, LC; Hachbarth, A; Moraes, G.
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Email: iveavilez@yahoo.com
Federal University of Sao Carlos Rodovia Washington Luís, km 235 - SP-310 Sao Carlos - Sao Paulo CEP 13565905 phone: (16) 3351-8376, Brazil
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Deltamethrin is among the most used pyrethroids over the world, because it is less toxic to mammalians
and birds than other insecticides. Nevertheless, some studies have reported toxic effects of pyrethroids on non-target
organisms. Toxicity for pyrethroids is observed in fishes through hematologic and metabolic alterations, damages
nervous system, oxidative stress and genotoxicity. Acetylcholinesterase (AChE) from the brain of matrinxã exposed
to 2.6 mg.L-1 of deltamethrin in a static system increased 10% at the 24th and 48th hour of exposure. Inhibition of
AChE activity is widely observed in fish exposed to pyrethroids, instead of the increase here reported. However,
similar response has been observed in Apis mellifera and attributed to different forms of AChE. Although in vitro
enzyme assays are needed to understand such physiological behavior, this response could be an adaptation to some
inhibitory effects of deltamethrin to the early assembly of brain AChE of matrinxã.

	
  
ESTABLISHMENT OF A TRANSGENIC ZEBRAFISH LINE FOR DETECTING ESTROGENIC ACTIVITY
Bakos, K., Csenki, Zs., Kovacs, R., Kanaine, S., Bencsik, D., Hadzhiev, Y., Mueller, F., Kovacs, B., Urbanyi , B.
Email: bakos.katalin@mkk.szie.hu
Department of Aquaculture, Szent István University, Pater K. Street 1., Godollo, H-2100, Hungary
Symposium: Zebra Fish
Presentation Type: Oral
Abstract: The presence of estrogenic compounds in waste- and groundwater is of international consideration as they
pose potential threat to exposed wildlife and humans by disrupting their endocrine system. Our aim was to develop a
transgenic zebrafish line by cloning the promoter region of a liver-specific, estrogen inducible gene, the zebrafish
vitellogenin-1 and a fluorescent protein (mCherry) coding sequence in two steps to a transposon-based multisite
Gateway system and injecting the construct into wild type zebrafish embryos (AB). The specificity and inducibility
of the construct was tested and about 20% of the injected embryos showed fluorescent signal in the liver while
transient, non-specific expression was detected in the eye, kidney and in the yolk. In the F1 and F2, only inducible
liver-specific fluorescent signal was detected as a response to estrogenic exposure. This work was supported by
OTKA (NNF78834), HALEDC09, KMOP1.1.1-09/1-2009-0048, TÁMOP4.2.2.B-10/1-2010-0011, GOP1.1.1-09/12010-0096 projects and the János Bolyai Research Scholarship.

	
  
EVALUATING THE OLFACTORY TOXICITY OF COPPER TO SALMON AT MULTIPLE SCALES: GENES,
NEURONS, BEHAVIORS, AND POPULATIONS
Baldwin, D.H., McIntyre, J.K., and Scholz, N.L.
Email: david.baldwin@noaa.gov
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NOAA Fisheries/NWFSC, 2725 Montlake Blvd E., Seattle, WA 98112, USA
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: Olfactory systems detect important environmental cues mediating behaviors necessary for growth,
survival and reproduction. In salmon, these behaviors include prey detection, predator avoidance, and homing. Many
aquatic pollutants, including dissolved copper, have been shown to disrupt the ability of the olfactory system to
detect environmental cues. However, what is less studied is olfactory toxicity at multiple scales, which can link
suborganismal effects (e.g. gene expression and neuronal activity), organismal effects (e.g. behavioral responses and
individual survival), and population effects (e.g. productivity and abundance). For at-risk species such as Pacific
salmon, extrapolating from the individual-level effects of a pollutant to the population-level consequences is a
particularly important concern. Dissolved copper is a pollutant frequently detected in salmon habitat. This
presentation will highlight recent studies linking the olfactory toxicity of copper in salmon across these biological
scales in order to assess the risk that copper exposures may pose to the recovery of Pacific salmon.

	
  
HOW EXTREME TEMPERATURES AFFECT SURVIVAL AND LDH THERMOSTABILITY ON AMAZON
CARDINAL Paracheirodon axelrodi
Baptista, B. R; Fé, L; Campos, D; Netto, J.G. Val, A.L. and Almeida-Val, V.M.F.
Email: ramon.barros@hotmail.com
Instituto Nacional de Pesquisas da Amazônia (INPA), Manaus, Amazonas, Brasil., Brazil
Symposium: Tropical Environments
Presentation Type: Poster
Abstract: High temperatures are usually found in many water bodies throughout Amazon basin, particularly when
compared to temperate and subtropical regions. Extreme temperatures such as suggested by international panels due
to global warming for the coming 100 years, as well as those present thousands of years ago during glacial periods,
are not present and can provide important information about phenotipic plasticity for the future and genetic traces of
the low temperatures experienced in the past, respectively. We’ve exposed adult cardinals to different temperature,
increasing and decreasing 1°C each hour until reach the desired temperature. Fish remained in each acclimation
temperature during three hours, after that mortality rates were registered and fish were assayed for LDH isozyme
thermostability. Starting temperature was 28°C and fish could be acclimated to 14°C and 36°C as the lowest and the
highest surviving temperatures, respectively. Fish had their swimming activities reduced in the tanks as temperature
decreased; followed by a reduction of LDH activity. As temperature decreased, LDH presented lower
thermostability, losing its activities faster than LDH from fish acclimated in higher temperatures. INCT ADAPTA –
CNPQ, FAPEAM.

	
  
THE EFFECT OF HYPOXIA ON METABOLISM AND EXPRESSION OF HIF-1α AND VEGF GENES OF AN
AMAZON CICHLID
Baptista, R.B; Castro, N.S. and Almeida-Val, V.M.F.
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Email: ramon.barros@hotmail.com
Instituto Nacional de Pesquisas da Amazônia (INPA), Manaus,, Brazil
Symposium: Tropical Environments
Presentation Type: Oral
Abstract: Amazonian fishes exhibit a variety of strategies in response to oxygen shortages into water. Astronotus
ocellatus presents an extreme tolerance to hypoxia and some of their physiological, biochemical and molecular
adjustments were evaluated in this study. Under conditions of severe hypoxia (0.5 mg O2 .L-1) the hematological
parameters are primary responses and were adjusted to increase the oxygen carrying capacity to the tissues, as
observed by the increase of hematocrit, red blood cells and hemoglobin concentration. Increased glucose
demonstrates its importance in anaerobic glycolysis during hypoxia. Another important strategy to handle hypoxia
was widespread suppression of metabolism evidenced by the reduction in MDH and CS levels in liver. Increased
mRNA expression of HIF-1α (3-fold) and VEGF (7-fold) during hypoxia revealed the importance of these genes in
(i) the transcription of specific target genes related to hypoxia; and (ii) increased vascularity of tissues, facilitating
the transport of oxygen through the blood.

	
  
EFFECTS OF STOCKING DENSITY ON SURVIVAL AND YIELD OF NORTH AMERICAN BURBOT
REARED UNDER SEMI-INTENSIVE CONDITIONS
Barron, J.M., Jensen, N.R., Anders, P.J., Egan, J.P., Ireland, S.C., and Cain, K.D.
Email: barr1542@vandals.uidaho.edu
University of Idaho, Department of Fish and Wildlife Resources, Post Office Box 441136 Moscow ID 83844-1136,
USA
Symposium: Symposium on Burbot
Presentation Type: oral
Abstract: Semi-intensive pond culture methods for Lota lota maculosa were investigated over a 3 year period. The
effects of six larval stocking densities on survival and yield were evaluated. A preliminary investigation indicated
that a stocking date of at least 45 days post first exogenous feeding (DPEF) that would yield surviving juveniles
after a 108 d semi-intensive culture period. Following this, stocking density was investigated, and larval burbot were
stocked into outdoor tanks 45 DPEF at densities of 50, 100, 150, 200, 250, and 300 larvae/m2. Ponds were
harvested after 65 days, and the trials were repeated over two consecutive years. At harvest, mean total length of fish
ranged from 41 â€“ 68 mm. Mean final weight ranged from 0.5 â€“ 2.1g. Survival ranged from 1.0 â€“ 12.7%, with
lower stocking densities exhibiting higher survival. This experiment demonstrated that semi-intensive culture
strategies can be successfully adapted for North American burbot.

	
  
SERUM BIOCHEMICAL AND STEROID HORMONES PARAMETERS OF STURGEON FEMALES IN
RECIRCULATING AQUACULTURE SYSTEM
Barulin, N.V., and Kurdeko, A.P.
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Email: barulin@list.ru
Belarusian State Agricultural Academy, 5 Michurin Str., Gorki 213407, Belarus
Symposium: Improving Fish Culture
Presentation Type: Poster
Abstract: Serum biochemical parameters are important aspects in the management of endangered species such as
sturgeon. This study compared females of hybrid ROLO (Acipenser gueldenstaedtii X A. baerii) with positive (1
group) and negative (2 group) reaction to hormonal injections on several biochemical parameters including activities
of alanine aminotransferase (ALT), aspartate aminotransferase (AST), bilirubin (BILI), alkaline phosphatase (ALP),
gamma-glutamyl transferase (GGT), total protein (TP), testosterone (T), progesterone (P), follicle-stimulating
hormone (FSH), luteinizing hormone (LH). The results showed that there on parameters ALP, GGT, ALT, BILI, TP,
T, P differences were not found, but found an increase in 1group on parameters AST (on 57.36 %, P<0.02), LH (on
58.67 %, P<0.03), LH/FSH (on 42.23 %, P<0.02), AST/ALT and GGT/AST.

	
  
INFLUENCE OF LED-RADIATION RED REGION ON TOXICITY OF LARVA STURGEON FISHES
Barulin, N.V., and Plavskii V.Yu.
Email: barulin@list.ru
Belarusian State Agricultural Academy, 5 Michurin Str., Gorki 213407, Belarus
Symposium: Fish in a Toxic World
Presentation Type: Poster
Abstract: This work contains information about the influence of polarized low-intensity quasi-monochromatic
light-emitting diode (LED) radiation of red region, the wavelength of which is 631 nm, on toxicity stability of larva
sturgeon fish (back-cross hybrid bester (sterlet x bester F1)), when short-term radiation influence is performed on
impregnated eggs, that is at stage of organogenesis. The size of stimulating effect strongly depends on time (t) and
polarization of influencing radiation. So, under optimum conditions of influence (polarized radiation, wavelength =
631 nm, P = 2,9 mW/cm2, t = 60 sec) toxicity stability approximately on 5.3 % (P <0.05) above, than for control
groups, and on 3.4 % above, than for no polarized radiation groups. The question of usage of specified physical
factor in technology of cultivation of sturgeon fish in conditions of industrial fish culture is discussed in this work.

	
  
INITIATION OF SMOLTING IN SHORT-DISTANCE AND LONG-DISTANCE MIGRATING SOCKEYE
SALMON FROM THE FRASER RIVER, BC
Bassett, M.C.
Email: marley.bassett@gmail.com
University of Northern British Columbia, 3333 University Way, Prince George BC, V2N 4Z9, Canada
Symposium: Fish Migration
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Presentation Type: Oral
Abstract: Smolting was evaluated in two populations of Fraser River sockeye salmon to determine physiological
changes as fish migrate downstream. Differences were compared between smolts that have a long distance to
migrate to reach saltwater (Chilko ~650 km) and smolts from lakes closer to the ocean (Cultus ~85 km). Juvenile
sockeye were caught in the natal lake as parr, at the start of migration, 50 km before saltwater entry, and in the
ocean. Gill Na+,K+-ATPase (NKA) activity was significantly higher in smolts leaving their natal lake than parr, and
there was no difference found between the two populations. Levels of NKA activity remained high in fish caught
prior to saltwater entry, but showed a further increase in fish sampled in the ocean. The rate of saltwater tolerance
has previously been shown to be transient, which could pose a risk to smolts that have greater distances to migrate in
freshwater to reach the ocean.

	
  
EVALUATION OF A TANDEM GAS CHROMATOGRAPHY/TIME-OF-FLIGHT MASS SPECTROMETRY
TO INVESTIGATE METABOLISM IN RAINBOW TROUT
Baumgarner, B.L. and Cooper, B.R.
Email: baumgarnerb@uncw.edu
Department of Biology and Marine Biology, University of North Carolina Wilmington, 601 South College Road,
Wilmington NC 28403, USA
Symposium: Food Intake and Utilization
Presentation Type: oral
Abstract: This study was conducted to evaluate the use of a two-dimensional gas chromatography/time-of-flight
mass spectrometry (GCxGC/TOF-MS) metabolomic platform to comprehensively analyze whole-animal
metabolism in rainbow trout (Oncorhynchus mykiss). Trout were either fed a commercial diet at 2% body weight
twice daily or starved for 4 wk. Metabolomic analysis was conducted on serum, liver and muscle tissue from each
fish. Database searching and statistical analysis revealed that the concentration of more than fifty positively
identified molecules changed significantly (P < 0.05) due to starvation. Our results indicate that starving rainbow
trout for 4 wk promoted increased utilization of select tissue fatty acids in liver and muscle. Starvation also
promoted protein catabolism in liver as the concentration of methionine, proline and lysine metabolite 2-piperidine
carboxylic acid increased significantly. Finally, starvation resulted in significant changes in the concentrations of
numerous biologically important xenobiotics in all three tissues. A comprehensive analysis of our results will be
presented.

	
  
THE IMPACT OF MITOCHONDRIAL AND THERMAL STRESS ON THE BIOENERGETICS AND RESERVE
RESPIRATORY CAPACITY OF FISH CELL LINES
Beck, B.H. and Fuller, S.A.
Email: benjamin.beck@ars.usda.gov
Harry K. Dupree - Stuttgart National Aquaculture Research Center, Post Office Box 1050, Stuttgart, Arkansas
72160, USA
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Symposium: Fish Cell Cultures
Presentation Type: Oral
Abstract: Both wild and cultured fish are subject to numerous stressors that can induce or exacerbate metabolic
disturbances that first manifest at the cellular level. In the present study, we sought to further our understanding of
cellular metabolism in fish by examining the comparative responses of cell lines derived from three fish species:
channel catfish (CCO), white bass (WBE), and fathead minnow (EPC) to both mitochondrial and thermal stressors.
We extracellular flux (EF) technology, which detects minute changes in oxygen (O2) levels and pH within the
media immediate to cells. By measuring the O2 consumption rate (OCR), an indicator of mitochondrial respiration,
cells exhibited unique aerobic phenotypes. Simultaneously, we measured the extracellular acidification rate (ECAR),
a surrogate of glycolysis, and found that amongst all cell lines the ECAR was <1 mpH/min/mg protein. Next, we
performed a mitochondrial function protocol whereby compounds modulating distinct components of mitochondrial
respiration were sequentially exposed to cell monolayers. This experiment provided us with basal and maximal
OCR, OCR linked to ATP production, OCR resulting from ion movement across the mitochondrial inner membrane,
the reserve respiratory capacity, and OCR independent of the electron transport chain. From these parameters we
constructed metabolic signatures for each cell type. Following a heat shock, EPC and CCO cells significantly
decreased aerobic respiration and all three cell lines modestly increased glycolytic metabolism. Intriguingly, after
heat shock, the reserve respiratory capacity, the mitochondrial energetic reserve used to cope with stress and
increased bioenergetic demand, was unaffected in EPC and CCO cells, but was completely abrogated in WBE cells.
These findings provide key proof-of-concept experimental data that further highlight the utility of fish cells/cell lines
as tools for modeling bioenergetics and will facilitate the development of assays predictive of how fish cope with
insults encountered in various settings.

	
  
PHYSIOLOGICAL EFFECTS OF PROLONGED HYPOXIA ON THE ESTUARINE GOBY
Beers, J.M., Kost, L.E., Roncase, E., and Somero, G.N.
Email: jbeers@stanford.edu
Hopkins Marine Station, Stanford University, 120 Oceanview Boulevard, Pacific Grove, CA 93950, USA
Symposium: Climate Change
Presentation Type: Oral
Abstract: Gillichthys mirabilis, a burrow-dwelling gobiid fish, is well adapted to living in coastal marine habitats of
California where they experience dynamic fluctuations in abiotic factors, including dissolved oxygen (DO) content.
We evaluated how this euryoxic species may tolerate future climate- and anthropogenic-related exacerbations in the
variable DO levels they experience in nearshore waters. Animals were subjected to a prolonged hypoxic stress
(~0.8 mg per liter or 10% saturation) for 48 hours, a level below their critical limit (Pcrit), and then allowed to
recover post-stress for an additional 24 hours. We measured physiological responses at different levels of biological
organization, including whole-organismal (e.g. metabolic rates) and biochemical/cellular (e.g. blood metrics, and
activities of metabolic and oxidative stress enzymes). Our results indicate that this level and duration of hypoxia
elicits a compensatory stress response in G. mirabilis that may influence the physiological fitness of the species.

	
  
CARDIAC RESPONSES TO HYPOXIA IN THE AFRICAN CATFISH, AN AIR-BREATHING FISH.
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Belão, T.C., Jejcic, N.U., Guelli, A.L., Vasconcelos, E.S., Kalinin, A.L. and Rantin, F.T.
Email: ftrantin@gmail.com
Federal University of São Carlos, Department of Physiological Sciences - Rod. Washington Luiz, km 235 - 13565905 - São Carlos, SP, Brazil
Symposium: Climate Change
Presentation Type: Oral
Abstract: Heart rate (fH) in response to hypoxia was recorded in the air-breathing catfish Clarias gariepinus with
(group I) and without (group II) access to atmospheric air. The fH (bpm) In both cases normoxic fish (140 mmHg)
were submitted to graded hypoxia (100, 70, 50, 30 and 20mmHg,1 h at each tension). In group I fH declined
gradually from 43.4 ± 0.4 to 19.2 ± 3.0 bpm at 28 mmHg, a reduction of about 45% in relation to the normoxic
values. Catfish of group II showed a pre air-breath bradycardia. Conversely, pos air-breath fish displayed a
significant but not persistent tachycardia after which bradycardia was resumed. In the most severe hypoxic level all
fish showed an increase of about 72% in fH post air-breath compared with the pre air-breath values. The in vitro
trials showed that Clarias heart can be stimulated at much higher frequencies than those of the in vivo experiments.

	
  
PRESPAWN MORTALITY IN SPRING CHINOOK SALMON: PARASITE BURDEN AND MITIGATION
TACTICS.
Benda, S., Unrein, J., Kent, M.L., Schreck, C.B., Naughton, G., Caudill, C.C.
Email: susan.benda@oregonstate.edu
142 Nash Hall, Dept. of Fisheries and Wildlife,Oregon State University, Corvallis, OR 97330, USA
Symposium: Parasites of Fish
Presentation Type: Oral
Abstract: Up to 90 percent of adult Chinook salmon, Oncorhynchus tshawytscha, die before spawning after
transport past dams in the Willamette River, Oregon. We have documented numerous pathogens in these prespawn
mortalities (PSM) (see abstract by Kent et al.). We investigated if holding in constant temperature, pathogen free
conditions prior to spawning increases survival to spawn. Adult Chinook were captured from the lower and upper
river and held in constant cool temperature (15 ˚C), pathogen-free water at Oregon State University (OSU).
Necropsies were performed on all fish, and samples were processed for histology. Fish held at OSU had reduced
PSM when compared to the fish in the river. Also, fish held at OSU generally had fewer pathogens and less severe
infections. Bacterial diseases were often responsible for PSM that occurred at OSU. Overall, holding could be a
viable method to reduce PSM, but issues of transport stress, disease and antibiotics remain.

	
  
ENVIRONMENTALLY RELEVANT LEVELS OF THE ANTIDEPRESSANT VENLAFAXINE DISRUPT THE
STRESS RESPONSE TO PHYSICAL AND SOCIAL STRESSORS IN RAINBOW TROUT
Best, C., Melnyk-Lamont, N., and Vijayan, M.M.
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Email: c3best@uwaterloo.ca
Department of Biology, University of Waterloo, 200 University Ave West, Waterloo Ontario, N2L 3G1, Canada
Symposium: Fish in a Toxic World
Presentation Type: Poster
Abstract: The antidepressant venlafaxine, a serotonin and norepinephrine reuptake inhibitor, has been detected in
municipal wastewaster effluent, but little is known about its impact on fish performance. We tested the hypothesis
that venlafaxine disrupts the highly conserved neuroendocrine stress response in rainbow trout (Oncorhynchus
mykiss). Fish were exposed to environmentally relevant (0.2 and 1 µg/L) levels of venlafaxine for seven days, after
which they were subjected either to a physical stressor or a social stressor. Venlafaxine perturbed the handling
disturbance-mediated plasma glucose response but did not affect plasma cortisol levels. In the feeding trials, as
expected the subordinate fish had higher plasma cortisol levels compared to the dominant fish. This cortisol
response in the subordinate fish was much greater in the venlafaxine group compared to the control group. Overall,
environmentally relevant levels of venlafaxine disrupt the neuroendocrine and peripheral stress responses, and may
lead to performance dysfunction in rainbow trout.

	
  
ASSESSING THE EFFECTS OF UNDERWATER NOISE GENERATED BY HYDROKINETIC ENERGY
DEVICES ON RIVERINE FISH
Bevelhimer, M.S., Scherelis, C.C., and Cada, G.F.
Email: bevelhimerms@ornl.gov
Oak Ridge National Laboratory, PO Box 2008, Oak Ridge, TN 37831-6351, USA
Symposium: Anthropogenic Noise
Presentation Type: Oral
Abstract: Underwater noise generated during installation and operation of in-current hydrokinetic (HK) energy
devices has the potential to impact fish in a variety of ways. Noise generated during normal operations of HK
devices could disrupt fish behavior and migration patterns. The U.S. Department of Energy is funding research on
the effects of device-generated noise on fish to address environmental concerns associated with HK turbine testing
and full-scale operation. The main objectives of these studies are to determine the levels of acoustic output from
HK devices relative to other noise sources and to develop assessment methods for studying the effects of acoustic
output on fish behavior. Calibrated hydrophones were used to record sounds from a variety of anthropogenic and
natural sources, including jon boats, cabin cruisers, barges, rain, and wind from distances up to 400 m away. Sounds
were analyzed and evaluated relative to distance from their respective sources, in comparison to each other, and in
comparison to auditory thresholds of representative fish species. Sound fields associated with the different sources
including HK devices were summarized in two dimensional sound maps for easy visual comparison to HK devices
deployed in the Mississippi River.

	
  
INBRED STRAINS OF ZEBRAFISH EXHIBIT VARIATION IN GROWTH PERFORMANCE AND
MYOSTATIN EXPRESSION FOLLOWING FASTING.
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Biga, P.R., Meyer, B.M., Froehlich, J.M., and Galt, N.J.
Email: peggy.bigA@ndsu.edu
North Dakota State University, PO Box 6050, Dept. 2715, Fargo, ND 58108-6050, USA
Symposium: Food Intake and Utilization
Presentation Type: Oral
Abstract: Although zebrafish have been a widely utilized model organism for several decades, there is little
information available on genetic variation underlying physiological variation among the commonly used inbred
strains. This study evaluated growth performance in response to fasting in six zebrafish strains [AB, TU, TL, SJA,
WIK, and petstore (PET) zebrafish]. Fasting resulted in a decrease in whole blood glucose levels in PET, TL, and
TU strains and did not affect glucose levels in AB, SJA, and WIK strains. Similarly, fasting had no effect on
myostatin mRNA levels in AB, PET, TU, and WIK strains, but decreased myostatin-1 and -2 mRNA levels in SJA
zebrafish. Fasting increased myostatin-2 mRNA levels in TL zebrafish. These data demonstrate that growth
performance variation is present between commonly used zebrafish strains and can help future research endeavors
by highlighting the attributes of each strain so that the most fitting strain may be utilized.

	
  
FISH AS MODEL ORGANISMS: COMPARATIVE ANALYSIS OF DIFFERENTIAL GROWTH POTENTIALS.
Biga, Peggy
Email: Peggy.Biga@ndsu.edu
Department of Biological Sciences at North Dakota State University, USA
Symposium: Plenary
Presentation Type: Oral
Abstract: Piscine growth is unique in that many species exhibit patterns of muscle growth opposite that of
mammalian species. Many teleosts exhibit hyperplastic muscle growth throughout their lives, while most mammals
only exhibit hyperplasia during fetal growth or following trauma. Recently, we have characterized closely related
fish species that exhibit different growth types: zebrafish (determinate-like) and giant danio (indeterminate). The
zebrafish (Danio rerio) has been used extensively as a model system for developmental studies but, unlike most
teleost fish, it grows more determinately. A close relative, the giant danio (Devario cf. aequipinnatus), grows
indeterminately, displaying both hyperplasia and hypertrophy in muscle as an adult. Interestingly, the adult giant
danio exhibits a significant increase in body mass following growth hormone treatment, while the adult zebrafish
fails to respond with more than a 10% increase in growth. To better understand the underlying mechanisms of
growth paradigm differentiation, we have begun to characterize the myogenic progenitor cells (MPCs) that are
responsible for postlarval growth. We first demonstrated that the total number of MPCs is reverse correlated to
overall body size in several Danionin species. To better understand this relationship, we have examined the
expression of several important myogenic regulating factors, such as Pax3, Pax7, and Myf5, during in vitro
myogenesis from zebrafish and giant danio. Indeterminate myogenesis is characterized by an increased proportion of
Pax3+ cells, with little to no Myf5 expression throughout myogenesis. Alternatively, determinate-like myogenesis is
characterized by more Pax7+ myogenic progenitor cells, which is accompanied by Myf5 expression during
proliferation of myoblasts. In addition, we have demonstrated that MPCs from indeterminate myogenesis exhibit
increased epigenetic regulation of Myf5 compared to determinate growing MPCs. Our data collectively suggest that
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indeterminate organisms exhibit more stem-like myogenic progenitor cells and we believe this allows their increased
capacity for hyperplastic growth and growth trajectory changes after maturity.

	
  
PHARMACOLOGICAL PROFILE DETERMINATION OF FISH SODIUM PROTON EXCHANGERS (NHE)
Blair, S., Dymowska, A., Goss, G.
Email: sdblair@ualberta.ca
University of Alberta, Edmonton, AB, T6G 2R3, Canada
Symposium: Ion and Acid- Base Regulation
Presentation Type: Poster
Abstract: The inhibition of Na+ uptake by specific pharmacological agents has been used to functionally
characterize fish osmoregulatory and ion-regulatory mechanisms. Addition of particular drugs to the water resulting
in lowered uptake is usually interpreted based on known pharmacological profiles of mammalian Na+ transporters.
However, these profiles have not been confirmed for fish transporters and additionally, multiple Na+ transport
pathways exist in gill ionocytes making interpretation of pharmacological inhibition studies difficult to accurately
interpret. To assist the debate regarding the precise mechanism of Na+ uptake, we transfected trout NHE-2, trout
NHE-3, and zebrafish NHE-3b into a NHE deficient cell line (AP-1). Using intracellular pH (pHi) imaging, we
investigated pH recovery following induced acidification and the inhibition by a wide spectrum of commonly used
Na+ transport inhibitors. The generated drug specific dose response curves will allow for direct and confident
interpretation of past and future ion-regulatory and osmoregulatory studies employing pharmacological agents.

	
  
EFFECTS OF DIEL-CYCLING HYPOXIA AND PH ON GROWTH OF THE MUMMICHOG
Bogue, K.A., Dixon, R.L., and Targett,T.E.
Email: kbogue@udel.edu
University of Delaware- College of Earth, Ocean and Environment, 700 Pillottown Road, Lewes, DE 19958, USA
Symposium: Climate Change
Presentation Type: Oral
Abstract: Diel-cycling hypoxia is common in shallow, productive, estuarine environments, particularly during
summer months. The mummichog (Fundulus heteroclitus), an estuarine resident species, has been shown to exhibit
growth tolerance to static and diel-cycling hypoxia at moderate summer temperatures. Due to daily cycling of
carbon dioxide concentration, pH co-varies with hypoxia in a diel-cycling manner. The potential sub-lethal effects of
co-occurring hypoxia and low pH on growth of estuarine fishes are unknown. Results have implications for impacts
of hypoxia and ocean acidification on estuarine fishes. The present study is investigating the interactive effects of
temperature, diel-cycling hypoxia and diel-cycling pH on mummichog growth in a laboratory setting. Results to date
show a high degree of tolerance for diel-cycling DO (from 1-11 mg O2/l) and pH (from 6.8-8.1) at 25˚C. Additional
experiments are underway to test this tolerance at higher temperatures (≥ 30˚C).
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FISH PRIMARY CULTURES VERSUS CELL LINES IN PHYSIOLOGY RESEARCH: THE MACROPHAGE
CASE
Bols, N.C., Pham, P.H., and Vo, N.T.K.
Email: ncbols@sciborg.uwaterloo.ca
Department of Biology, University of Waterloo, 200 University Ave W, Waterloo, N2L 3G1, Canada
Symposium: Fish Cell Cultures
Presentation Type: Oral
Abstract: Cell cultures are being used in many areas of fish physiology and a common concern is whether to use
primary cultures or cell lines. Primary cultures are initiated from cells, tissues or organs and commonly are used
within a few days, although spleen long-term hemopoietic cultures (S-LTHC) survive for months. Formally, a cell
line arises when a primary culture is subcultivated into new culture vessels. For some cells, subcultivations can be
done indefinitely, yielding a continuous cell line. RTS11 is a macrophage cell line developed from rainbow SLTHC. S-LTHC had an attached stromal layer on which small phase-bright cells grew and were released into the
medium. These floating cells gave rise to RTS11. The biology of fish macrophages has been studied with RTS11
and with primary macrophage cultures. This literature is reviewed to illustrate strengths and weaknesses of the two
cell culture approaches in fish physiology.

	
  
ClC-3 IN THE EUROPEAN SEA-BASS: A CHLORIDE CHANNEL INVOLVED IN OSMOREGULATION?
Bossus, M., Charmantier, G., Lorin-Nebel, C.
Email: catherine.lorin@univ-‐montp2.fr
University Montpellier 2; AEO, UMR5119, Ecosym; cc 092, Place E. Bataillon, Montpellier, 34095, France
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: In euryhaline teleosts, the mechanisms of hyper-osmoregulation are still debated, particularly the channel
responsible for chloride uptake. The chloride channel 3 (ClC-3) has been proposed as a potential fish osmosensor
due to its activation by hypotonicity and to its involvement in cell volume regulation. In the European sea-bass,
branchial and renal ClC-3 mRNA expressions significantly decreased 10 min to 30 days after transfer to freshwater.
At the protein level however, branchial ClC-3 increased significantly 7 days after transfer to freshwater. This
increase is partially due to an increased number of mitochondria-rich cells (MRCs) and also to the increased ClC-3
amount within each cell. ClC-3 co-localized with the basolateral Na+/K+-ATPase in the MRCs and in the renal
collecting ducts and tubules. In the kidney, ClC-3 immunostaining was detected 7 days after the freshwater transfer.
These results suggest the involvement of this channel in hyperosmoregulation at the renal and branchial level.

	
  
IMMEDIATE-RELEASE SEDATIVE OPTIONS FOR JUVENILE WALLEYE
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Bowzer, J., Trushenski, J., Bowker, J., Gause, B., Mulligan, B., and Johnson, A.
Email: bowzer.john@siu.edu
Fisheries and Illinois Aquaculture Center, 1125 Lincoln Dr, Carbondale, IL 62901, USA
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: Even though there has been substantial demand for zero-withdrawal sedatives in the fisheries disciplines,
no sedatives are currently approved for ‘immediate-release’ use in fish due to the extensive drug approval process of
the U.S. Food and Drug Administration (FDA). However, researchers have begun concerted efforts to demonstrate
the safety and efficacy of two candidate immediate-release sedatives for FDA approval, benzocaine and eugenol,
and to explore alternatives to chemical sedation without withdrawal periods, including pulsed DC electricity.
Accordingly, we evaluated traditional and novel approaches to sedating walleye, including tricaine
methanesulfonate (MS-222, 150mg/L), carbon dioxide (CO2, ~400mg/L), benzocaine (150mg/L; Benzoak®,
Frontier Scientific, Inc., Logan, Utah), eugenol (60mg/L; AQUI-S® 20E, AQUI-S New Zealand, Ltd., Lower Hutt,
New Zealand) and pulsed DC electricity (PES, 100V, 30Hz, 25% duty cycle, applied for 5 sec). Juvenile fish
(22.7±0.1 cm, mean±SE) were sedated individually (N=40) and in groups of ten (N=4) to determine time to
induction to Stage IV anesthesia, recovery time, and post-sedation hematology. Significant differences in induction
times (PESa<benzocaineb<MS-222b<eugenolb<CO2c) and recovery times (CO2a<PESb<MS222b<benzocainebc<eugenolc) were observed among the sedatives, though all fish recovered from sedation within 3
min (Figure 1). No mortalities were observed. Changes in blood glucose suggest sedation elicited a robust, but
transient stress response. Our data suggest that the candidate immediate-release sedatives, eugenol and benzocaine,
and electrosedation are as safe and effective as traditional approaches to sedating walleye for routine handling.

	
  
A NOVEL PATTERN OF SMOLTIFICATION IN THE MOST ANADROMOUS SALMONID: PINK SALMON
Brauner, C.J., Gallagher, Z.S., Bystriansky, J.S., Farrell, A.P.
Email: brauner@zoology.ubc.ca
Department of Zoology, University of British Columbia, 6270 University Boulevard, Vancouver, British Columbia
V6T 1Z4, Canada
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Pink salmon migrate to SW at 0.2 g, the smallest of all anadromous salmonids. To determine whether
they smolt, post-hatch fish were held in FW or transferred to SW every 2 weeks for 20 weeks and indicators of
ionoregulation and smoltification were measured. SW tolerance increased progressively to yolk-sac absorption
during which time fish in FW exhibited large increases in gill NKA alpha-1b:1a mRNA isoform expression levels.
SW tolerance then progressively decreased in the weeks thereafter. In fish held continuously in FW, there was a
dramatic increase in whole body ion levels around the time of yolk-sac absorption, indicating a fundamentally
different pattern of smoltification. However, smoltification was not complete at yolk-sac absorption as SW transfer
was associated with a further 8-fold increase in gill NKA alpha-1b:1a mRNA ratios. Thus, the ontogeny of salinity
tolerance is a two-stage process centered around yolk-sac absorption and requiring SW entry to complete the
smoltification process.
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HYPOPHYSECTOMY AND GROWTH HORMONE REPLACEMENT ELICIT TISSUE-SPECIFIC
RESPONSES BY THE GROWTH HORMONE (GH)/INSULIN-LIKE GROWTH FACTOR (IGF) SYSTEM IN
MOZAMBIQUE TILAPIA
Breves, J.P., Seale, A.P., Tipsmark, C.K., Stagg, J.J., Moorman, B.P., Lerner, D.T., and Grau, E.G.
Email: breves@bio.umass.edu
Department of Biology, University of Massachusetts, 221 Morrill Science Center, Amherst, MA 01003, USA
Symposium: General Contributed Papers
Presentation Type: Poster
Abstract: Hypophysectomy (Hx) and GH replacement were employed to investigate the regulation by GH of the
gene expression of GH receptors (GHRs), IGFs and IGF binding proteins (IGFBPs) in liver and muscle of tilapia.
Hx reduced hepatic GHR1, GHR2 and IGF2, but not IGF1, mRNA levels from sham-operated controls. Ovine GH
(oGH) replacement stimulated GHR2 and IGF2 mRNA levels. In muscle, GHR2 and IGF1 gene expression was
reduced by Hx; expression was restored by oGH. Alternatively, Hx enhanced muscle IGF2 expression, an effect
attenuated by oGH replacement. Hx diminished hepatic expression of IGFBP2, -4 and -5; oGH increased expression
of only IGFBP2 and -4. In muscle, Hx reduced IGFBP4 and -5 mRNA levels and oGH showed no effect on
recovering expression. Our results detail GH-dependent gene expression patterns within the GH/IGF system in
tilapia muscle and liver. Supported by NSF (IOS-1119693), USDA (2008-35206-18785 and 18787) and the Pauley
Foundation.

	
  
PROLACTIN UPREGULATES TRANSCRIPTION OF THE ION UPTAKE Na+/Cl- COTRANSPORTER (NCC)
GENE IN ZEBRAFISH GILL
Breves, J.P., Serizier, S.B., Goffin, V., McCormick, S.D., and Karlstrom, R.O.
Email: breves@bio.umass.edu
Department of Biology, University of Massachusetts, 221 Morrill Science Center, Amherst, MA 01003, USA
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Prolactin (PRL) is recognized as a key regulator of hydromineral balance in freshwater teleosts, but the
branchial ion transport genes that are targets of PRL remain elusive. Using zebrafish, we show that acclimation to
ion-poor water leads to the concurrent activation of genes encoding Na+/Cl- cotransporter (ncc), Na+/H+ exchanger
(nhe3b), epithelial Ca2+ channel (ecac), and two PRL receptors (prlra and prlrb). To test whether PRL can increase
expression of these genes in vivo we injected oPRL into adults and found increased expression of ncc, prlra and
prlrb, but not nhe3b or ecac. In vitro incubation of gill filaments with oPRL stimulated ncc in a concentrationdependent manner, an effect blocked by a human PRL receptor antagonist, delta1-9-G129R-hPRL. Our results
indicate that PRL directs the expression of ncc, and thereby links this pituitary hormone with an effector of Cluptake in a stenohaline freshwater teleost for the first time. [NIH T32-MH020051-07]

17	
  
	
  

	
  
CAROTENOID COLORATION OF FEMALE CONVICT CICHLIDS AND IMPLICATIONS FOR SEXUAL
SIGNALLING
Brown, A.C., McGraw, K.J., and Clotfelter, E.D.
Email: acbro0@cns.umass.edu
USA
Symposium: General Contributed Papers
Presentation Type: Oral
Abstract: The logic of the carotenoid trade-off hypothesis is that carotenoids must confer fitness benefits to colored
individuals, but whether or not this benefit is passed on to offspring has rarely been tested. When reverse sexuallydichromatic females have access to more dietary carotenoids than they require to produce eggs, they have the
options of donating excess carotenoids to their eggs or reserving them to maintain their ornamentation or other
physiological functions. We fed reverse sexually dimorphic convict cichlid (Amantitlania nigrofasciata) females
either a control (trace) or carotenoid-enhanced diet and bred them with unmanipulated males to produce offspring.
Mothers on the enhanced diet had more carotenoids in their integument, lower blood hematocrit, and a greater
improvement in body condition than those on the control diet. However, the effects of the diet were not found to
translate to differences in carotenoid stores in eggs, offspring survival or growth, or oxidative status of fry.

	
  
PREPARATION FOR FRESHWATER MIGRATION IN PINK SALMON
Bystriansky, J.S., Sackville, M., Yoo, J., Tattersall, K., Farrell, A.P. and Brauner, C.J.
Email: jbystria@gmail.com
Department of Biological Sciences, DePaul University, USA
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Despite decades of research on smoltification of salmon during their seaward migration, very little is
understood about whether salmon undergo a similar physiological preparation for freshwater re-entry during their
spawning migration. Pink salmon reach maturity and return to freshwater at two years of age. Exceptions to this
rule are very rare making pinks the ideal species to study seasonal changes in osmoregulatory capacity. This study
examined the expression and activity of gill H+-ATPase and several isoforms of Na+K+-ATPase in lab-reared pink
salmon held in seawater over an 18 week period coinciding with the period prior to, during and after the timing of
their natural freshwater migration. Muscle water content and plasma sodium and chloride concentrations were
determined to assess the osmoregulatory status of pink salmon throughout the study period and discussed in relation
to observed changes in gill ion transporter expression and activity.

	
  
STUDY OF INTERRENAL FUNCTION IN RAINBOW TROUT UNDER STRESS CONDITIONS
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C. Fierro-Castro, M.C. Santa-Cruz, R. Tridico and L. Tort
Email: mariacamino.fierro@uab.cat
Department of Cell Biology, Physiology and Immunology. Universitat Autonoma de Barcelona, 08193 Barcelona,
Spain. Bellaterra Barcelona 8193, Spain
Symposium: Stress in Fish
Presentation Type: Poster
Abstract: In this study, the function of rainbow trout interrenal cells was studied after an acute handling stress,
examined at 1h, 6h and 24h and a chronic crowding stress examined after 5 and 11 days. Concentrations of cortisol,
glucose, lactate and osmolality in blood plasma were measured and expression of genes involved in
corticosteroidogenesis, melanocortin 2 receptor (mc2r), steroidogenic acute regulatory protein (StAR), cytochrome
P450 side-chain cleavage (p450scc), 3Î²-hydroxysteroid-dehydrogenase (3Î²-hsd), and cytochrome P450-11B1 (11BH) were studied using qPCR. The study was completed with electron microscopy images. The results show
significant increases of cortisol and glucose levels at short times while the increase in mRNA levels of implicated
genes were only observed at later time points. The stress response, measured as the expression of genes involved in
steroidogenesis, indicates that a period of time is needed to produce the necessary proteins for the cortisol synthesis
and further release. The histological images also show relevant changes in morphology and integrity at longer term.

	
  
PRIMARY CULTURES OF MESENCHYMAL STEM CELLS TO STUDY THE PROCESSES OF
MYOGENESIS, ADIPOGENESIS AND OSTEOGENESIS IN GILTHEAD SEA BREAM
Capilla, E., Salmeran, C., Jimenez-Amilburu, V., Bou, M., Navarro, I., and Gutierrez, J.
Email: ecapilla@ub.edu
University of Barcelona, Faculty of Biology, Department of Physiology and Immunology, Av Diagonal, 643
Barcelona Barcelona 8028, Spain
Symposium: Fish Cell Cultures
Presentation Type: oral
Abstract: Fish mesenchymal stem cells (MSCs) from adult tissues have the ability to differentiate into a variety of
cell types including myocytes, adipocytes, chondrocytes and osteoblasts. Cell lineage determination, as well as
proliferation and differentiation are controlled by a large quantity of regulatory factors, such as the insulin-like
growth factors (IGFs). We have established gilthead sea bream primary cultures derived from muscle, adipose and
bone precursor cells. The ability of the cells to differentiate into their corresponding cell tissue types has been
demonstrated; but also, pluripotenciality of the cells has been shown, as we have differentiated bone-derived MSCs
into adipocyte-like cells. Furthermore, the roles of insulin and IGFs regulating proliferation and differentiation have
been investigated. Overall, we have developed three culture systems to study the processes of myogenesis,
osteogenesis and adipogenesis in this marine species; and, we are currently investigating the expression profiles and
function of several transcription and differentiation factors.
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CALCIUM HANDLING IN THE INTESTINAL TRACT OF A CARTILAGENOUS FISH, THE LAKE
STURGEON
Carriere, B., Genz, J. and Anderson, W.G.
Email: andersow@cc.umanitoba.ca
Department of Biological Sciences, 50 Sifton Road, University of Manitoba, MB R3T 2N2, Canada
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: For cartilagenous fish exclusively inhabiting freshwater, such as lake sturgeon, Acipenser fluvescens, the
ability to mobilize calcium from bony structures or scales is limited. Consequently lake sturgeon are an excellent
model to examine calcium uptake mechanisms and modes of regulation in tissues secondary to the gill. Using gut
sac preparations the effect on net calcium flux across the spiral valve was examined following preliminary analysis
calcium influx was 22.14 ± 13.59 pmols cm-2 h-1, 17.00 ± 4.1 pmols cm-2 h-1 and 25.14 ± 8.82 pmols cm-2 h-1in
gut sacs prepared from lake sturgeon adapted to 0.1, 0.4 and 3.3mM environmental calcium, respectively. Serosal
addition of trifluoperazine (10 mM), a specific inhibitor of the plasma membrane calcium ATPase, had no effect on
calcium uptake. However, ruthenium red (8.5 µM), an inhibitor of the apical epithelial calcium channel,
significantly reduced calcium influx in fish adapted to 0.4 mM calcium. Spiral valve Na+-K+-ATPase activity was
not found to differ significantly across treatments.

	
  
IMPULSIVE PILE DRIVING EXPOSURE IN THE HYBRID STRIPED BASS
Casper, B.M., Popper, A.N., Matthews, F., Halvorsen, M.B., and Carlson, T.J.
Email: bcasper@umd.edu
Department of Biology, University of Maryland, College Park, MD 20742, USA
Symposium: Anthropogenic Noise
Presentation Type: Oral
Abstract: Pile driving and other intense impulsive sound sources have the potential to harm or kill fishes. In order
to explore this in a controlled environment, our lab has developed a specially designed wave tube to expose fishes to
pile driving sounds. Utilizing the hybrid striped bass as a model species, several exposure paradigms were tested to
explore the effects of pile driving exposure on fishes. Onset of barotrauma injury thresholds as well as recovery
from these injuries was explored in juvenile bass. Minimum number of pile strikes needed to illicit injuries was also
investigated. Finally, a comparative study between juvenile striped bass larger than 2 g and less than 2 g was
conducted to determine whether body size has an effect on severity and frequency of injuries types. These
experiments will help to answer several key questions regarding the injury response in fishes to impulsive pile
driving exposure.

	
  
LDH GENES AS MOLECULAR TOOLS IN STUDIES OF ADAPTATION TO ENVIRONMENTAL AND
EVOLUTIONARY CHANGES IN AMAZON FISH
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Castro, N., Ghelfi, A., Val, A.L., and Almeida-Val, V.M.F.
Email: veraval@inpa.gov.br
INPA-LEEM. Av. Andre Araujo, 2936. CEP 69061-001, Manaus, AM., Brazil
Symposium: Tropical Environments
Presentation Type: Oral
Abstract: The genes involved in the anaerobic glycolytic metabolism, ldh-a and ldh-b, are directly linked to the
development of both thermal and oxygen adaptive mechanisms. Partial characterization of these genes; their roles in
temperature acclimation, and their ability to cope with heat stress in fish of the Amazon are the main goals of this
study. Phylogenetic trees have been built based on partial ldh sequences of eight Amazon fish species of perciforms
and characiforms. Based on comparisons with ldh gene sequences from other teleost species, we observed a
remarkable grouping by region where species are acclimatized, i.e., temperate, artic, and subtropical region. The
high conservation levels of the partial sequences can be directly related to the functional domains that provide
information for understanding the role of these genes in thermal adaptation of species to different climates in the
planet, including fish species of the Amazon. Financial Support: CNPq/FAPEAM - INCT- ADAPTA; CAPES.

	
  
BREAKING THE SPEED LIMIT--COMPARATIVE SPRINTING PERFORMANCE OF BROOK TROUT AND
BROWN TROUT
Castro-Santos, T.; Sanz-Ronda, J.; Ruiz-Legazpi, J.
Email: tcastrosantos@bio.umass.edu
USGS-S.O. Conte Anadromous Fish Research Center; P.O. Box 796; Turners Falls, MA 01376, USA
Symposium: Fish Migration
Presentation Type: Oral
Abstract: Sprinting behavior of free-ranging fish has long been thought to exceed that of captive fish. Here we
present data from wild-caught brook trout (Salvelinus fontinalis) and brown trout (Salmo trutta), volitionally
entering and sprinting against high velocity flows in an open-channel flume. Performance of the two species was
nearly identical, attaining absolute speeds of >300 cm/s or 28 bl/s. These speeds far exceed previously published
observations for any salmonid species, and contribute to the mounting evidence that commonly accepted estimates
of swimming performance are low. Brook trout demonstrated 2 distinct modes in the relationship between swim
speed and fatigue time. This was similar to the shift from prolonged to sprint mode described by other authors, but
in this case the shift happened at speeds > 19 BL/s, this is the first demonstration of multiple modes of sprint
swimming at such high swim speeds. The similarity in performance between species suggests convergent
adaptation to lotic environments—it also suggests that hydraulic barriers to movement may not be effective
strategies for selective exclusion of either species. Neither species optimized well for distance maximization,
however, indicating that physiological limits alone are poor predictors of swimming performance. By combining
distributions of volitional swim speeds with endurance, however, we were able to account for >80 % of the variation
in distance traversed for both species.
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HYPOXIA AND BRANCHIAL BASKET DEVELOPMENT: KEEPING PACE WITH A LIMITING RESOURCE
Chapman, L.J., van der Sluijs, I., and Graham, A.
Email: Lauren.chapman@mcgill.ca
Department of Biology, McGill University, 1205 Dr. Penfield Avenue, Montreal, Quebec, H3A 1B1, Canada
Symposium: Climate Change
Presentation Type: Oral
Abstract: The mouthbrooding cichlid Pseudocrenilabrus multicolor exhibits developmental plasticity in gill size
that may contribute to its persistence across a wide range of habitats. An important question is whether this plasticity
is reversible during ontogeny. If the plastic response to high dissolved oxygen (DO) in early life is to produce small
gills, but this is not reversible, there is a risk of encountering low DO later in life without adequate compensatory
mechanisms. In a rearing experiment, P. multicolor broods were split into four groups. Group 1 was raised initially
under low DO, followed by a switch to high DO after 4 months. Group 2 was raised under high DO and switched to
low DO. As controls, two groups were reared under either low- or high DO. Results showed that gill development
tracked the temporal shift in DO. Such developmental flexibility may be important for persistence in changing
and/or novel DO environments.

	
  
IN SILICO IDENTIFICATION OF DAPHNIA PULEX MIRNAS
Chen, S., McKinney, G.J., Nichols, K.M., and Sepulveda, M.S.
Email: shuai@purdue.edu
Department of Forestry and Natural Resources, Purdue University, West Lafayette, IN 47907, USA
Symposium: Fish in a Toxic World
Presentation Type: Poster
Abstract: Daphnia pulex has long served as an important model organism. With its parthenogenetic life cycle and
several well-studied environmental stressor related phynotypes, D. pulex offers various benefits for aquatic
toxicological research. MicroRNAs (miRNAs) are 21-25 nucleotide small non-coding RNAs that are key regulators
of gene expression. In the last few years, there is increasing evidence of miRNAs and their target genes being
affected by toxicants and environmental influences, suggesting an important role of miRNAs in toxicology.
However, compared with other model animals that have hundreds of miRNAs reported, there are only 45 miRNAs
reported to miRBase for Daphnia pulex, not to mention the absence of several deeply conserved miRNA families
(like the let-7 family). As miRNAs are highly conserved between sisters groups and with the sequence of the D.
pulex genome, we are trying to use computational methods to annotate miRNAs in the D. pulex genome.

	
  
SUBCULTURE OF FIN EXPLANTS: A POWERFUL OPTIMIZATION OF FIN CELL PRODUCTION FOR
CRYOBANKING PURPOSES
Chênais, N and Labbé, C

22	
  
	
  

Email: Nathalie.Chenais@rennes.inra.fr
INRA UR1037 Laboratoire de Physiologie et Génomique des Poissons - Campus de Beaulieu Avenue du Général
Leclerc 35000 Rennes, France
Symposium: Fish Cell Cultures
Presentation Type: Poster
Abstract: Incorporation of diploid somatic fin cells in cryobank compensates for fish egg and embryo inability to
cryopreservation. The obtention of large quantity of cells derived from primary culture of fin explants is therefore of
considerable importance, notably in the case of threatened species where only small fin pieces can be collected. In
this study developed on goldfish, we explored whether the re-plating of fin explants would allow a second round of
cell production. We demonstrated that explant re-plating indeed gave a new cell population, with better proliferation
properties than cells from the first explant plating. Cells from explant re-plating had the same immunochemical
epithelial pattern as cells from the first explant plating. A more specific characterization of the re-plating culture
using molecular markers (transcripts level and expression pattern over culture time) will be presented. Such cell
production after explant re-plating counteracts the overall poor sub-culture ability of fin cells.

	
  
THE ROLES OF IROQUOIS GENES IN ZEBRAFISH RETINAL AND CARDIAC DEVELOPMENT
Cheng, S.H., Chan W.H., Choy S.W., Lee, K.
Email: bhcheng@cityu.edu.hk
Department of Biology and Chemistry, City University of Hong Kong, 83 Tat Chee Avenue, HONG KONG, Hong
Kong
Symposium: Zebra Fish
Presentation Type: Oral
Abstract: The Iroquois homeobox genes play important roles in zebrafish retinogenesis and heart development. The
zebrafish Iroquois homolog irx1a is expressed during retinogenesis and knockdown of irx1a results in a retinal
phenotype strikingly similar to those of sonic hedgehog (shh) mutants. Analysis of shh-GFP transgene expression in
irx1a knockdown retinas revealed that irx1a is required for the propagation of shh expression through the retina.
Transplantation experiments illustrated that the effects of irx1a on shh expression are both cell-autonomous and noncell-autonomous. We also found that irx2a is expressed in the developing retina and that knockdown of irx2a results
in a retinal phenotype strikingly similar to that of irx1a morphants. The expression of irx2a in retina ganglion cells
was shown to be irx1a- and ath5-dependent suggesting that irx1a and ath5 are transcriptional regulators of irx2a.
Furthermore, irx2a expression could rescue impaired propagation of shh waves in irx1a morphants. Together, these
observations suggest that Irx2 functions downstream of irx1a to control shh expression in the retina. We proposed a
novel transcriptional cascade of ath5-irx1a-irx2a in the regulation of hedgehog waves during vertebrate retinal
development. We are currently exploring whether similar regulatory mechanisms are controlled by the irx genes in
embryonic heart. Our preliminary data supports a necessary role of irx genes in the transcriptional control of
cardiogenesis
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IROQUOIS TRANSCRIPTION FACTORS, IRX1A AND IRX2A, ARE ESSENTIAL FOR RETINA AND
HEART DEVELOPMENT IN ZEBRAFISH
Cheng, S.H., Chan, W.H., Choy, S.W., Lee, S.T.
Email: bhcheng@cityu.edu.hk
Department of Biology and Chemistry, City University of Hong Kong, 83 Tat Chee Avenue, Hong Kong, China
Symposium: Zebra Fish
Presentation Type: Poster
Abstract: The iroquois homeobox (irx) gene family of transcription factors have evolutionarily conserved functions
during embryonic development. Here we report that irx1a and irx2a are essential for retina and heart development in
zebrafish. The expression of irx1a and irx2a in the developing retina and heart suggested they may function in the
development of those organs. By morpholino knockdown, both irx1a and irx2a morphants displayed smaller eyes,
which were defective in light reception. The normal propagation of sonic hedgehog expression in the developing
retina was disrupted in the morphants. Besides the developing retina, the morphants exhibited pericardial edema and
perfusion phenotype due to defective heart looping. Expression of the genes essential for cardiac development,
tbx5.1 and scn5Laa, were reduced in the morphants. By over-expressing irx2a, we were able to rescue the retinal
and cardiac phenotypes resulted irx1a knockdown but not vice versa. It suggested irx1a is an upstream regulator of
irx2a in retinogenesis and cardiogenesis.

	
  
THE FIRST STEP TOWARDS A STANDARDIZED APPROACH TO USING DEGREE-DAYS IN FISHERIES
SCIENCE
Chezik, K.A., Lester, N., Venturelli, P.A
Email: kchezik@umn.edu
Hodson Hall 1980 Folwell Ave St. Paul Minnesota 55108, USA
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: Although the thermal integral degree-days (DD; °C.day) is gaining popularity as a way to describe and
predict fish growth and development, we have yet to develop a standardized approach to DD or an understanding of
the nuances among species and lake characteristics. In this study, we use length, age, and temperature data from
both Minnesota and Ontario to estimate lower threshold temperatures for calculating DDs for different freshwater
fishes. These thresholds were species-specific and closely approximated by published relationships between specific
growth rate and temperature. We also found that DDs based on air temperature describe much of the variation in
growth (even for cold-water species such as lake trout and cisco), and that the strength of any length-DD
relationship was negatively related to lake characteristics such as depth and surface area. This information improves
our ability to describe fish growth and development and the effects of stressors.
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BOTH SEAWATER ACCLIMATION AND ENVIRONMENTAL AMMONIA EXPOSURE LEAD TO UPREGULATION OF NKCC, CFTR AND NKA IN THE GILLS OF THE CLIMBING PERCH
Chng, Y.R., Ong, L.Y.J., Loong, A.M., Chew, S.F., Chen, X.L., Wong, W.P., Delgado, I.L.S., Wilson, J.M., Lam,
S.H., and Ip, Y.K.
Email: a0038562@nus.edu.sg
National University of Singapore, Department of Biological Sciences, Environmental and Molecular Physiology
Lab, S1A, #05-22, 14 Science Drive 4, Lower Kent Ridge Road, 117543, Singapore
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: The freshwater climbing perch, Anabas testudineus, is an obligatory air-breathing teleost which can
acclimate to seawater, survive long period of emersion, and actively excrete ammonia against high concentrations of
environmental ammonia. This study aimed to clone and sequence the Na+:K+:2Cl− cotransporter (nkcc), the cystic
fibrosis transmembrane conductance regulator (cftr), and Na+/K+-ATPase (nka) α-subunit isoforms from the gills of
A. testudineus, and to determine the effects of seawater acclimation or exposure to 100 mmol l-1 NH4Cl in
freshwater on their branchial mRNA and protein expression. Results obtained indicated that active extrusion of Na+
during seawater acclimation and active excretion of NH4+ during environmental ammonia exposure might involve
similar transporters (i.e Nka, Nkcc and Cftr) but two different types of Nka-immunoreactive cells in the gills of A.
testudineus. Furthermore, the ability to increase the expression of a Nka isoform that can differentiate K+ from
NH4+ could be fundamental to active ammonia excretion.

	
  
EFFECTS OF PHYTOESTROGENS ON PROTEIN TURNOVER IN RAINBOW TROUT PRIMARY
MYOCYTES
Cleveland, B.M. and Weber, G.M.
Email: beth.cleveland@ars.usda.gov
NCCCWA, 11861 Leetown Rd, Kearneysville, 25427, USA
Symposium: Food Intake and Utilization
Presentation Type: Oral
Abstract: Soybean-derived ingredients used in aquaculture feeds may contain phytoestrogens, but it is unknown if
these compounds can mimic the catabolic effects of estradiol in fish muscle. Six day-old rainbow trout primary
myocytes were exposed to increasing concentrations (10 nM – 100 µM) of either genistein or daidzein for 24 hrs.
Effects of phytoestrogens on the expression of twenty four proteolysis-related genes were determined by multiplex
RT-PCR analysis. Genistein resulted in a linear, dose-dependent increase in expression of ubiquitin ligase genes
fbxo32 (atrogin-1) and fbxo25, cathepsin D (ctsd), autophagy-related genes atg12, lc3b, and gabarapl1, and the
proteasome components psma5 and psmd6. Daidzein resulted in a linear, dose-dependent increase in fbxo25
expression. Genistein affected protein turnover by decreasing rates of protein synthesis and increasing rates of
protein turnover. These results suggest a potential negative effect of dietary phytoestrogens, especially genistein, on
the accumulation of protein in white muscle in rainbow trout.
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ENAC DISCOVERED IN EARLY VERTEBRATE LINAGE USING NEW ILLUMINA TECHNOLOGIES
Clifford, A.C. and Goss, G.G
Email: alex.clifford@ualberta.ca
University of Alberta, Edmonton, Alberta, T6G-2E9, Canada
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: The Krogh principle of comparative animal physiology states that for every physiological query, there is
an organism best suited to study it. A roadblock that molecular comparative physiologists often encounter is the
lack of available genetic data in “non-model” organisms. While hagfish (Eptatretus stoutii) are an excellent species
to study acid/base and ion physiology, limited genetic data is available. To circumvent this roadblock, our lab has
employed the use of Illumina sequencing to generate hagfish transcriptome profiles. Using advanced bioinformatics
techniques (e.g. HMMER) we have been able to identify and subsequently sequence transporter transcripts of
interest. For example, we have identified a hagfish epithelial sodium channel alpha (ENaC) in the hagfish. This is
the earliest instance of ENaC in the vertebrate lineage. Its presence in hagfish where plasma [Na+] is not regulated
raises interesting physiological questions while demonstrating the power of Illumina technology for comparative
physiology.

	
  
HIGH PLASMA CORTISOL LEVELS INDUCE TRANSCRIPTIONAL CHANGES IN THE ORGANS OF
RAINBOW TROUT
Cortes, R., Teles, M., Tredico, R., and Tort, L.
Email: raulcortesbarrera@hotmail.com
Department of Cell Biology, Physiology and Immunology and Institute of Biotechnology and Biomedicine.
Universitat Autonoma de Barcelona, 08193 Barcelona
Bellaterra Barcelona 8193, Spain
Symposium: Stress in Fish
Presentation Type: Poster
Abstract: The present work evaluated the effects of high plasma cortisol levels experimentally induced on the
mRNA abundance of the glucocorticoid and mineralocorticoid receptors (GR1, GR2 and MR) in different organs of
the rainbow trout. For that purpose fish were ip injected with implants containing 50 Âµg/g cortisol and blood and
organs were sampled after 1, 5 and 10 days of implantation. The mRNA transcription of immune-related genes, such
as interleukin-1Î² (IL-1Î²), interleukin-6 (IL-6) and tumor necrosis factor-Î± (TNF-Î±) were evaluated in immunerelevant organs to determine whether cortisol have or not a suppressive effect. Present results suggested that high
levels of circulating cortisol induce a lower GR1 and MR mRNA abundance but a GR2 mRNA abundance increase
in regulatory organs, whereas chronic/lower levels increase the mRNA abundance of cortisol receptors in metabolic
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responsible organs and a decrease in regulatory organs. IL-1Î² and TNF-Î± mRNA abundance were decreased in the
head kidney.

	
  
SONG OF THE BURBOT: SOUND PRODUCTION AND RECEPTION BY LOTA LOTA
Cott, P.A., Higgs, D.M., Zeddies, D., Johnston, T.A., Martin, B., and Gunn, J.M.
Email: pete.cott@dfo-‐mpo.gc.ca
Canada
Symposium: Symposium on Burbot
Presentation Type: Oral
Abstract: Sound is central to the reproductive ecology of many animals, particularly when conditions prevent use of
visual mating cues. Some codfishes have muscles attached to their swim bladders that enable sound production for
mate selection. The burbot (Lota lota) are a freshwater codfish that spawn in a light-limited under-ice environment.
Both sexes possess swim bladder muscles, suggesting that both sexes may engage in vocalization. We monitored
sound production by burbot within an experimental enclosure. Burbot do vocalize and their calls are coincident with
their spawning period. Auditory evoked potentials of different size-classes of burbot were examined. Burbot hearing
was found to be more sensitive for juveniles than adults. The hearing of burbot was most sensitive at lower
frequencies, similar to other codfishes. Further research is required to determine if winter-based resource
development activities that generate under-ice noise are disruptive to burbot vocalization and reproduction.

	
  
BURBOT REPRODUCTION ACROSS A LATITUDINAL GRADIENT
Cott, P.A., Johnston, T.A., and Gunn, J.M.
Email: pete.cott@dfo-‐mpo.gc.ca
Canada
Symposium: Symposium on Burbot
Presentation Type: Oral
Abstract: Climate has a profound effect on the reproductive ecology of fishes. Colder northern environments force
reproduction to occur later for spring spawners and earlier for fall spawners, compared to their southern
conspecifics. Burbot (Lota lota) are mid-winter spawners that range over an enormous latitudinal gradient. We
examined variation in the reproductive ecology of 26 lake-dwelling populations of burbot from Ontario, Manitoba,
and the Northwest Territories with respect to latitude and lake characteristics. The timing of burbot spawning varied
among populations, but did not exhibit any clear pattern with respect to latitude or lake size. However, there was a
much higher proportion of non-spawning (resting) adults in northern populations, suggesting that the energetic
demands of reproduction are more difficult to meet in colder climates, even for this cold-adapted species. Insights on
the geographic variation in burbot reproductive ecology are essential to understanding impacts in the context of a
changing environment.
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EVALUATION OF ALTERNATIVE PROTEIN SOURCES FOR USE IN RAINBOW TROUT FEEDS
Craft, C.D., Myrick, C.A., Gaylord, T.G., Sealey, W.M., and Barrows, F.T.
Email: Chris.Craft@colostate.edu
Fish, Wildlife, and Conservation Biology; Colorado State University; 1474 Campus Delivery; Fort Collins, CO,
80523, USA
Symposium: Food Intake and Utilization
Presentation Type: Oral
Abstract: Worldwide aquaculture production continues to increase, but this growth could be limited by rising feed
costs. Fish meal is the preferred source of protein in many aquafeeds. However, the increasing price of fish meal has
spurred the examination of other viable sources of protein. Using triplicate lots of 24-wk old rainbow trout
(Oncorhynchus mykiss), we examined 10 experimental diets, based upon 5 different mixtures of plant and animalbased protein ingredients. Each mixture was used to formulate a high-protein (45%) and a low-protein (40%) diet.
Over a 12-wk period, we examined the growth rates of the fish fed these diets to evaluate these alternative protein
sources. We observed favorable growth rates among all treatments, with mean feed conversion ratios of 0.89 to 1.10
for all 10 feeds. We will also report on diet-related differences in heat increment of feeding, proximate composition
and an organoleptic analysis of the rainbow trout fillets.

	
  
THE EFFECT OF ACUTE SUBLETHAL WATERBORNE CADMIUM EXPOSURE AND RECOVERY TIME
ON REPEATED SWIM PERFORMANCE IN RAINBOW TROUT
Cunningham, J.L., Sandhu, N., Vijayan M.M., McGeer, J.C.
Email: cunn7530@mylaurier.ca
Wilfrid Laurier University. 75 University Ave. W., Waterloo Ontario, N2L 3C5, Canada
Symposium: Swimming Physiology
Presentation Type: Oral
Abstract: Sublethal Cd exposure does not affect swimming performance in single swim challenges; but does result
in reduced performance in subsequent (repeated) swim trials. This study employs two consecutive swimming
challenges separated by a recovery period of varying duration (0.5, 1.5 and 6h) in order to investigate the effects of
Cd on repeated swimming ability and recovery in rainbow trout. With a 0.5 h recovery period between swims, Cd
exposed fish had a decreased second Ucrit compared to controls. However, with a 1.5 h recovery period Cd exposed
fish performed significantly better in subsequent swimming challenges than did controls, with no differences
observed between treatments after 6h. The increased swimming capacity of Cd exposed fish following a 1.5h
recovery correlated with a quicker restoration of glycogen (5x) and ATP (1.5x) compared to controls, which was
linked to a Cd induced suppression of plasma cortisol (40%). Supported by the NSERC Discovery Program.
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HEAT SHOCK PROTEINS, HORMONES & HIERARCHIES: INTEGRATED RESPONSES TO THERMAL
STRESS IN FISH
Currie, Suzie
Email: scurrie@mta.ca
Mount Allison University, Sackville, New Brunswick, Canada
Symposium: Plenary
Presentation Type: Oral
Abstract: Animals use behavioural, physiological and molecular strategies to cope with thermal stress in their
environment. We have been interested in how changes in behaviour and physiology influence stress gene and
protein expression. Specifically, we know that changes in stress hormones (e.g. catecholamines) and in osmolytes
(e.g. trimethylamine oxide) affect the induction of the protective heat shock proteins during acute high temperature
stress in fish. We also have evidence indicating that changes in behavioural states, such as occurs in the formation
of dominance hierarchies, will also affect heat shock protein expression as well as influencing the acute thermal
tolerance of the animal. Understanding how animals cope with acute thermal challenges requires an appreciation of
the integration of the stress response on multiple levels of organization.

	
  
SOUTH-WESTWARD MOVEMENTS OF NEOTROPICAL FISHES AND DECLINE OF ANDEAN SPECIES
Cussac, V.E.
Email: victorcussac@gmail.com
INIBIOMA (Universidad Nacional del Comahue - CONICET), Quintral 1250 Bariloche Rio Negro 8400, Argentina
Symposium: Tropical Environments
Presentation Type: oral
Abstract: Cooling of Southern South America during the Oligocene impoverished characin and siluroid diversity in
the Andean Region, south and west of the South American transition zone. Gymnocharacinus bergii (Characidae)
remains isolated in a thermal stream (40ÂºS), Hatcheria macraei (Trichomycteridae) reaches 47ÂºS keeping an ULT
appropriate for the Neotropics (31ÂºC), and a new diplomystiid has been discovered in the Baker river basin
(47ÂºS). Ecological niches, opened after cooling, aridization, marine incursions, glaciations, and volcanism,
remained occupied by temperate secondary freshwater fishes like Percichthyidae, Atherinopsidae, and Galaxiidae. In
the last decades, seven Neotropical species moved southward and westward between Colorado and Negro river
basins. In addition, Galaxiidae species showed extirpated localities towards the north of their distribution areas,
Patagonian silverside suffered introgression by its Neotropical counterpart Odontesthes bonariensis, and Percichthys
trucha is being displaced by exotic Cyprinus carpio in Colorado and Negro basins. Accordingly, exotic salmonids
have also declined in northern Patagonia.

	
  
AMMONIA AS ACCESSORY FACTOR TO HYPOXIA RELATED MORTALITY IN FISH: MOST
COMMONLY OVERLOOKED INTERACTION
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Dabrowski, K., Parker, T., and Satora, L.
Email: Dabrowski.1@osu.edu
Kottman Hall Rm. 210, 2021 Coffey Rd. Columbus Ohio 43210, USA
Symposium: Climate Change
Presentation Type: Oral
Abstract: Ammonia is commonly overlooked in terms of fish habitat use and mortality in respect to winter- or
summer-kills associated with oxygen depletion. Hypoxia alone is typically considered the driving factor for spatial
use of fish throughout the water column. When the hypolimnion became hypoxic, the record shows total ammonia
as high as 2.2 mg/L during late summer, whereas temperate ponds during winter might have up to 0.6 mg/L
unionized ammonia (un-NH3). However, no connection has been made between hypoxia and ammonia toxicity.
Five experiments were conducted using juveniles of common and koi carp, brown bullhead, and rainbow trout to test
if there is an additive effect between ammonia toxicity and hypoxia. Experiments were conducted by acclimating
fish to three levels of oxygen, hypoxia (2.5-3.5), mild-hypoxia (4.5-5.5), and normoxia (7.5-8.5 mg/L) in twelve 40L aquariums. Fish were then exposed to identical sub-lethal ammonia concentration (0.3-0.7 mg/L, pH 6.8-7.4).
Results from the experiments showed that the toxicity of ammonia increased by as much as 30% as dissolved
oxygen decreased. Histological analysis of gills revealed severe changes, such as epithelial lifting and lamellae
fusion following ammonia exposure. These findings have further implications for monitoring effects of ammonia in
open waters during winter hypoxia in large lakes.

	
  
GROWTH AND HEMATOLOGICAL RESPONSES OF TAMBAQUI SUBMITTED TO SUSTAINED
SWIMMING
De Almeida, L.C., Hackbarth, A., Fabrizzi, F., Avilez, I. M., Honorato, C. A., Moraes, G.
Email: recadolucianaalmeida@gmail.com
Adaptive Biochemistry Laboratory, Department of Genetics and Evolution.Federal University of São Carlos, Postal
Code 13565-905. São Carlos, SP, Brazil
Symposium: Swimming Physiology
Presentation Type: Oral
Abstract: The role of sustained swimming has been emphasized by the beneficial effects directly produced in the
animal physiology. Several advantages, such as higher growth rates and higher blood oxygenation, can be obtained
from fish adapted to aerobic exercises. In this work the responses of growth and the hematological parameters of
tambaqui were studied. Fish were submitted to swimming protocols in which velocities varied from 0.0 to 3.0 body
lengths per second (BL.sec-1), for 50 days. Fish showed the best growth indices and hematological adjustments
when submitted to swimming velocities between 1 and 2 BL.sec-1. The blood behavior in fish submitted to exercise
suggests that the metabolic demand was greater under such condition. Therefore, the hematological parameters, in
addition to the growth performance evaluation allow inferring the welfare of fish adapted to sustained swimming.
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EFFECTS OF 2, 4-DICHLOROPHENOXYACETIC ACID AQUATIC HERBICIDES ON THE REPRODUCTION
AND DEVELOPMENT OF FATHEAD MINNOWS
DeQuattro, Z.A., Barry, T.P., and Karasov, W.H.
Email: dequattro@wisc.edu
University of Wisconsin-Madison Russell Laboratories 1630 Linden Dr. Madison, WI 53706, USA
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: The aim of the present study is to assess the effects of 2, 4-Dichlorophenoxyacetic acid aquatic herbicides
on fathead minnow reproduction and early development utilizing a variant of the fish short-term reproduction assay
and an embryo development assay. Groups (2 females and one male) of reproductively mature fathead minnows
were exposed for 28 days to 0.00, 0.05, 0.50, and 2.00 ppm 2, 4-D aquatic herbicide formulation in a flow-through
system and various reproductive endpoints (e.g., egg number, fertilization success, hatchability) were assessed. At
the end of the 28 day reproduction assay adult animals were euthanized, weighed, and secondary sexual
characteristics were scored. Additionally, gonads and livers were collected for analysis of gonad histology, and
vitellogenin hepatic mRNA expression. Early development and hatch success were assessed by incubating fathead
minnow eggs at the same ecologically relevant concentrations until hatch in 24 well plates. These data and future
directions will be discussed

	
  
SMELLING SALT: CALCIUM AS AN ODOURANT FOR FATHEAD MINNOWS
Dew, W.A., and Pyle, G.G.
Email: wdew@lakeheadu.ca
Lakehead University, Thunder Bay, P7B 5E1, Canada
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: The olfactory system of fish is capable of recognizing and responding to many compounds. In addition to
those related to feeding, mating, and predator avoidance, fish are capable of recognizing and responding to cations
in the water. In our study, we used two techniques to determine that calcium is an odourant for fathead minnows;
electro-olfactography (EOG), a neurophysiological test that is used to determine if a fish’s olfactory tissue responds
to a cue, and a behavioural choice maze. Through EOG we were able to determine that fathead minnows respond to
calcium in a dose-dependent manner that is specific to calcium and not the counter ion of the salt used. We also
showed that calcium induces a strong avoidance response, mediated by olfaction. In addition, we demonstrated that
calcium causes this response via a currently unknown signalling system in olfactory sensory neurons. In an
ecological context, being able to sense and react to calcium may represent the ability of a fish to control
osmoregulation by avoiding areas that would induce an ionoregulatory shock.

	
  
MECHANISMS OF HYPOXIA TOLERANCE IN CARP
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Dhillon, R.S., Yao, L., Matey, V., Fu, S.J., Brauner, C.J., Wang, Y.X., and Richards, J.G.
Email: rdhillon@mac.com
University of British Columbia, Department of Zoology, 6270 University Blvd., Vancouver BC, V6T 1Z4, Canada
Symposium: Fish Living on the Edge
Presentation Type: Oral
Abstract: The ability to induce biochemical, morphological, and behavioural modifications under conditions of
extremely low oxygen are key for survival for many organisms. In this study, we show phylogenetically independent
correlations between hypoxia tolerance and several traits involved in oxygen uptake in a group of ten closely related
cyprinids from populations collected along the Yangtze river in the interior of China. Carp with high hypoxia
tolerance, measured as the oxygen tension at loss of equilibrium (LOEcrit), showed significant changes in gill
morphology as measured by changes in intralamellar cell mass and protruding lamellar surface area. Furthermore,
there was significant alcohol dehydrogenase activity in the muscle of Carassius carassius and Carassius auratus, the
two most tolerant species. This is the first study to our knowledge that examines phylogenetic correlations with
hypoxia tolerance amongst a number of carp species ranging from high to low hypoxia tolerance.

	
  
RAPID, NONGENOMIC EFFECT OF CORTISOL ON STRESS SIGNALING PATHWAYS IN TROUT
HEPATOCYTES
Dindia, L.A., Jordan, J., Habibi, H.R., and Vijayan, M.M.
Email: lmorton7@gmail.com
Department of Biology, University of Waterloo, Waterloo ON, Canada
Symposium: Stress in Fish
Presentation Type: Oral
Abstract: The stress steroid cortisol activates glucocorticoid receptor signaling leading to various gene-dependent
effects in the liver; however, little is known about the nongenomic role of this steroid on liver function. We tested
the hypothesis that cortisol rapidly upregulates stress-related intracellular signaling pathways in rainbow trout
(Oncorhynchus mykiss) liver. Incubation of hepatocytes with stress levels of cortisol (100 and 1000 ng/ml) rapidly
(within 10 min) modulated the phosphorylation status of putative protein kinase C (PKC), protein kinase A (PKA),
and AKT substrate proteins, but had no effect on p44/42 mitogen-activated protein kinase (MAPK) phosphorylation.
In addition to protein phosphorylation, cortisol also rapidly modulated cAMP levels and inhibited epinephrinestimulated cAMP production. Independent of de novo protein synthesis, cortisol treatment also nongenomically
altered metabolite levels in trout hepatocytes. Taken together these results reveal for the first time that acute
stressor-induced cortisol levels rapidly modulate key stress-related signaling pathways in trout hepatocytes.

	
  
IMPRINTING- AND MATURATION-ASSOCIATED CHANGES IN OLFACTORY RECEPTOR MRNA
EXPRESSION IN SOCKEYE SALMON
Dittman, A.H., May. D., Johnson, M.A., and Havey, M.A.
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Email: andy.dittman@noaa.gov
Northwest Fisheries Science Center, NOAA Fisheries, 2725 Montlake Boulevard East, Seattle, WA 98112, USA
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: In a pioneering set of studies, Arthur Hasler and his colleagues demonstrated that salmon homing is
governed by olfactory discrimination of homestream odors that juvenile salmon learn (imprint to) prior to their
seaward migrations. As part of these studies, Cooper and Hasler demonstrated that adult salmon exhibit heightened
olfactory sensitivity to imprinted odorants during their homing migration. We examined potential molecular
mechanism underlying this sensitization by examining changes in odorant receptor (OR) mRNA expression in the
olfactory epithelium of maturing sockeye salmon that been imprinted to the odorant arginine as juveniles. During
maturation, increases in OR mRNA expression were observed in both arginine-imprinted and naïve salmon.
However, we observed higher levels of a putative arginine receptor mRNA in arginine-imprinted vs. naïve fish.
These increases in OR mRNA expression were temporally consistent with the periods of heightened sensitivity
observed by Hasler when salmon would be homing to their natal streams.

	
  
EXPLORING HALOTOLERANCE IN SALINITY-DIVERGENT POPULATIONS OF THREESPINE
STICKLEBACK
Divino, J.N., McCormick, S.D., Schultz, E.T.
Email: jeffrey.divino@uconn.edu
University of Connecticut, 75 North Eagleville Road, Storrs, CT 06269, USA
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Alterations in environmental salinity impose immediate selective pressures on osmoregulatory systems,
thus making halohabitat transition an important evolutionary event. Ancestrally marine threespine sticklebacks
(Gasterosteus aculeatus) have repeatedly colonized freshwater habitats since the end of the last ice age, where they
undergo predictable changes in life history and morphology in a relatively rapid period. Much less is known about
the physiological evolution of these seawater defectors. We compared osmoregulatory performance among marine
and derived anadromous and freshwater populations from Alaska by exposing juveniles to a range of salinities,
testing the prediction that each group has evolved a specialized haloniche. Indeed, survival was highest at salinities
that sticklebacks naturally experienced. To understand the mechanisms behind these observed differences, we
examined the activity of a major ion pump found in the gill, Na+,K+-ATPase (NKA). Overall, NKA activity was
positively related to salinity and was higher in marine stickleback, suggesting population-level differences in
osmoregulatory responses.

	
  
BEHAVIORAL AVOIDANCE OF LOW SALINITY CONDITIONS BY ESTUARINE LEOPARD SHARKS
Dowd, W. W.
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Email: wdowd@lmu.edu
Loyola Marymount University, Department of Biology, 1 LMU Drive, MS 8220, Los Angeles, CA 90066, USA
Symposium: Fish Living on the Edge
Presentation Type: Poster
Abstract: Leopard sharks (Triakis semifasciata), like many elasmobranchs, are relatively intolerant of low salinity
conditions. Despite the increased risk of encountering low salinity in estuaries, leopard sharks and a number of other
elasmobranch species utilize these dynamic habitats as juvenile nurseries. I previously documented substantial shifts
in blood osmolyte composition and osmoregulatory tissue protein expression patterns in juveniles of this species
upon exposure to low salinity in the laboratory. Sharks in the laboratory also increased their behavioral activity for
24-48h after experiencing salinity change, and they then reduced their activity in the long-term. The present study
used acoustic telemetry of leopard sharks in a California estuary to test whether the behavioral patterns observed in
the laboratory represent attempted avoidance of low salinity conditions. Movement patterns (up to 2 years of data
for each individual) suggest that these sharks use behavior to compensate for changes in estuarine salinity patterns
over seasonal and shorter time scales by avoiding low salinity conditions found to be physiologically challenging in
laboratory studies.

	
  
DIFFERENTIAL LIFE-STAGE RESPONSE TO COMMON ENDOCRINE DISRUPTORS IN TWO
ENDANGERED SPECIES, ATLANTIC SALMON AND SHORTNOSE STURGEON
Duffy, T.A. and McCormick, S.D.
Email: taraannduffy@gmail.com
Conte Anadromous Fish Research Center, USGS, 1 Migratory Way, Turners Falls, 01301, USA
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Atlantic salmon (Salmo salar) and shortnose sturgeon (Acipenser brevirostrum) are endangered
anadromous fish that may be exposed to feminizing endocrine disrupting compounds (EDCs) during early
development, potentially reducing fitness and survival. To assess differential life-stage sensitivity to common EDCs,
we carried out short-term (four- day) exposures using three doses each of nonylphenol (NP), 17β-estradiol (E2) and
17α-ethinylestradiol (EE2) on four life-stages; embryos, yolk-sac larvae, feeding fry and 1+ year-old juveniles of
both species. Differential response was compared using vitellogenin (Vtg, a precursor egg protein) gene
transcription. Additionally, we validated enzyme-immunoassay (EIA) measurements of plasma Vtg in 1+ aged
individuals. No EDC-related mortality occurred, but Vtg mRNA was elevated in a dose-dependent manner in
salmon across all life stages except embryos. Sturgeon Vtg was more responsive in 1+ juveniles relative to earlier
life-stages, indicating this species may be less sensitive to EDCs, or that toxic impacts may not be directed through
the estrogen receptor during early development.

	
  
INVESTIGATION OF ASIC4 INVOLVEMENT IN NA+ UPTAKE IN ZEBRAFISH LARVAE USING
MORPHOLINO KNOCKDOWN TECHNIQUE
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Dymowska, A., Yusuke Kumai, Aaron Schultz, Steve Perry, Greg Goss
Email: dymowska@ualberta.ca
University of Alberta, Edmonton, Alberta, Canada
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: The molecular identity of the Na+ uptake mechanism across the gills of freshwater fish remains the
subject of lively debate. Despite extensive evidence for mediation via NHE, the thermodynamic constraints on NHE
function suggest that alternate mechanisms may need to exist. Recently, we have demonstrated the presence of an
acid sensing ion channel (ASIC), a member of the ENaC/DEG superfamily, in the MR cells of rainbow trout and
zebrafish gills. Additionally, we observed substantial inhibition of Na+ uptake in these fishes when using ASIC
specific pharmacological blockade. To further investigate the role that ASIC4 may play in freshwater fish Na+
uptake, we used morpholino knockdown to inhibit ASIC4 translation in zebrafish larvae. While ASIC4 knockdown
had no effect on zebrafish larvae reared in normal medium (Na+=600 uM), it significantly reduced Na+ uptake in
larvae reared in low-Na+ medium (Na+). This suggests that this ASIC4 may play a role in Na+ uptake in freshwater
fish reared in very soft water.

	
  
PLASTICITY AND SELECTION IN EXTREME ENVIRONMENTS: BEHAVIOR, PHYSIOLOGY, AND LIFE
HISTORY IN THE MANGROVE RIVULUS
Earley RL
Email: rlearley@bama.ua.edu
University of Alabama, Department of Biological Sciences, 300 Hackberry Lane, Box 870344, Tuscaloosa, AL
35487, USA
Symposium: Fish Living on the Edge
Presentation Type: Oral
Abstract: Mangrove rivulus (Kryptolebias marmoratus) exist in upland mangroves where physical and biotic
conditions vary spatially and temporally both within and among locales. Salinity, temperature, and dissolved oxygen
in these habitats flirt with the physiological tolerance limits of most species but mangrove rivulus thrive under such
conditions. We have investigated behavioral, physiological, and life history traits in a growing number of isolated
populations and over thirty distinct isogenic lineages to better understand how this species copes with such harsh
environs. We summarize our most recent work demonstrating that sexual phenotype, aggression, reproductive
investment, and hormonal responses to social interaction and tides are highly plastic during both development and
adulthood. When coupled with divergent selection regimes, such plasticity may drive population differences in a
host of phenotypic traits and in how these traits covary. We discuss the mangrove rivulus as a powerful system in
which to study the evolution of complex phenotypes.

	
  
PROTON EXCRETION IN THE SOUTHERN BROOK TROUT
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Edwards, S.L., Mikeworth, B., Moore, S., Kulp, M.
Email: edwardssl@appstate.edu
Dept of Biology, Appalachian State University, 572 Rivers Street, Boone, NC 28608, USA
Symposium: Fish Living on the Edge
Presentation Type: Oral
Abstract: The Brook trout (Salvelinus fontinalis) in Great Smoky Mountains, TN is one of only two salmonid
species native to the eastern United States. Recent genetic research has identified that brook trout found in streams
within the streams of the Great Smoky Mountains are genetically distinct from their northern “cousins” on at least a
sub-species level. As a result it has been suggested that this different sub-species might have distinct adaptations
from their northern cousins including a higher tolerance to low pH streams. Native southern brook trout are found in
high-elevation headwater streams that are soft and rich in oxygen. However in recent times these streams have often
experienced extreme changes in water chemistry over short periods of time with acute drops in pH as much as 1
unit. This study is the first in a series aimed at the identification and localization of the epithelial mechanisms
associated with H+ excretion.

	
  
REDUCTIONS IN NET TOTAL PHOSPHORUS LOADING FROM PLATTE RIVER STATE FISH HATCHERY
Eisch, E.A.
Email: eische@michigan.gov
Platte River State Fish Hatchery; 15210 US 31 Hwy; Beulah, MI 49617, USA
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: Soon after the State of Michigan began its Pacific salmon program, Platte River State Fish Hatchery
became the primary salmon rearing facility. Little attention was paid to effluent water quality and a decrease in
water quality downstream of the hatchery was noted. After a twenty year legal battle with the Platte Lake
Improvement Association, a highly restrictive settlement was reached in 2000. Renovations completed in 2004
placed special emphasis on effluent management. Several subsequent structural and operation improvements were
implemented beginning in late 2009. Physical modifications included installation of additional water samplers,
rerouting of sludge tank overflow, addition of a ferric chloride delivery system and dredging of the settling pond.
Operational changes included modification of disc filter operations and changes to clarifier pumping schedules. An
extensive bioenergetics study designed to optimize feeding efforts is also underway. The changes resulted in
dramatic decreases in net total phosphorus loading.

	
  
DETECTION OF AVIAN INFLUENZA (H5N1) IN SOME FISH AND SHELLFISH FROM DIFFERENT
AQUATIC HABITATS ACROSS SOME EGYPTIAN PROVINCES
Eissa, A.E. , Hussein, A.H., and Zaki, M.M.
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Email: aeissa2005@gmail.com
Egypt
Symposium: Stress in Fish
Presentation Type: oral
Abstract: The endemic nature of Avian Influenza in Egyptian environment is a predictive probe for the expected
colossal spread of such virus among the avian populations and their cohabitating animals.The global climatic
changes in air, water and earth nature could extend the scope of the virus to another broad sector of creatures
including aquatic animals, especially those with direct relationship to aquatic birds. In the current study, Avian
Influenza virus (H5N1) was positively detected in the hemolymph of the Red Swamp crayfish (Procambrus clarkii)
from three different provinces scattered through the Nile Delta. Most of the positive cases were from the
neighborhood of migratory bird natural stop stations.The virus was also detected in the filter feeder Oysters as well
as the invasive Rabbitfish (Lagocephalus sceleratus) during its course of invasion to the Mediterranean Sea. The
poultry manure used for earthen ponds fertilization at three different localities was investigated for the possibility of
being vehicle for the H5N1 virus. Manure samples from two out of the three localities were proved to be positive for
the H5N1 virus. Despite the fact that Nile tilapia (Oreochromis niloticus) is the main cultured species in Egyptian
earthen ponds, yet tissue / mucous samples collected from earthen pond raised tilapias were negative for the virus.
On the contrary, the bottom feeder catfish has presented a striking model for aquatic species carrying the virus in
their blood.The current results are suggestive for an important epidemiological vector role played by such aquatic
animals including those native components and/or invasive species in transmission and spread of the H5N1 virus
across the Egyptian aquatic habitat.

	
  
ASSESSING THE CHRONIC EFFECTS OF WATERBORNE NICKEL EXPOSURE ON BIOACCUMULATION
AND SWIM PERFORMANCE IN RAINBOW TROUT
Ellis, J., and McGeer, J.C.
Email: elli5740@mylaurier.ca
75 Universtiy Avenue West, Waterloo, Ontario, N2L 3C5, Canada
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: This research aims to characterize the effects of chronic Ni exposure on the accumulation of metal and
how tissue concentrations relate to physiological effects in rainbow trout. Trout were exposed to 0, 0.75 and 2 mg
Ni/L for up to 35 days in moderately hard water (80 mg/L CaCO3, pH 7.2, temp. of 15°C). Ni accumulation was
assessed at a tissue and subcellular level. Additionally, swim performance (Ucrit), plasma ion concentration and
muscle metabolites were measured. Exposed fish significantly accumulated Ni in the gill and kidney. In the kidney,
the majority of the nickel accumulated within the metabolically detoxified fraction of the cell. After day 15, fish
exposed to 2.0 mg Ni/L had a significantly decreased Ucrit of 3.25±0.2bl s-1, compared with 4.36±0.2bl s-1 in
controls. Acute reductions in plasma Na+ were observed by up to 20%, with values being restored by d15.
Supported by the NSERC Discovery Program.
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THE ROLE OF SODIUM PROTON EXCHANGERS IN ESOPHOGEAL DESALINATION OF A MARINE
TELEOST
Esbaugh, A.J., and Grosell, M.
Email: aesbaugh@rsmas.miami.edu
University of Miami, Rosenstiel School of Marine and Atmospheric Science, Miami, 33149, USA
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Marine teleosts must counteract diffusive water loss by ingesting seawater. Sodium and chloride is
absorbed across the intestinal epithelium, driving water absorption. Substantial esophageal desalination of the
imbibed water must first occur to establish the gradient for intestinal water absorption. Previous work has excluded
sodium chloride co-transport mechanisms for esophageal desalination, at least in some species, but interestingly, we
have found that sodium proton exchanger 2 (NHE2) expression in the esophagus and stomach is comparable to that
of the gill; little to no NHE2 or 3 expression was found in the intestinal tract. No change in esophageal NHE2
expression was detected in response to hypersalinity exposure. Little to no Isc was detected in esophagus
preparations under symmetrical conditions, suggesting that passive absorption of NaCl under physiological
conditions of high NaCl in imbibed fluids dominates and possibly involves NHE2. Asymmetrical radioisotope and
pharmacology experiments will also be discussed.

	
  
MODULATION OF PLASMA HEAT SHOCK PROTEIN 70 LEVELS IN RAINBOW TROUT
Faught, L.E., Henrickson, L., and Vijayan, M.M.
Email: lefaught@scimail.uwaterloo.ca
Department of Biology, University of Waterloo, 200 University Ave West, Waterloo Ontario, N2L 3G1, Canada
Symposium: Stress in Fish
Presentation Type: Poster
Abstract: Intracellular heat shock protein 70 (HSP70) expression is a highly conserved cellular stress response to
proteotoxicity. Recent studies suggest a role for extracellular HSP70 as a biomarker of animal health dysfunction;
however, little is known about their role in fish. We tested the hypothesis that an acute stressor will elevate plasma
HSP70 levels in rainbow trout (Oncorhynchus mykiss). A competitive antibody-capture enzyme-linked
immunosorbent assay (ELISA) was developed for HSP70 measurement in trout plasma. Fish were exposed to an
acute heat shock (1 h at +10-12°C above ambient temperature) and allowed to recover over a 7 d period. As
expected, heat shock temporally increased HSP70 levels in trout tissues. We demonstrate for the first time that heat
shock transiently elevates plasma HSP70 levels in rainbow trout. The measurement of plasma HSP70 levels and its
modulation by stressor leads us to propose a role for this protein in the organismal stress response.

	
  
FISH ASSEMBLAGES IN THE THREE AMAZONIAN WATER TYPES.
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Ferreira, E., Zuanon, J., and Oliveira, M.
Email: efrem@inpa.gov.br
CBio/INPA. Av. André Araujo, 2936 - Petrópolis. Manaus, AM. Brazil. 69060-001, Brazil
Symposium: Tropical Environments
Presentation Type: Poster
Abstract: Aiming to identify and compare fish species from the three Amazonian water types, five rivers were
collected (Amazon and Solimões = white water; Negro = black water; Tapajós = clear water; and Arapiuns=either
classified as clear or black water), in four periods of the hydrological cycle (low, rising, high and falling). We
captured 11,698 specimens, belonging to 11 Orders, 40 Families and 420 species. Amazon River presented the
highest species richness (224) and Arapiuns River the lowest (95). Eleven species, belonging to six Orders, with
dominance of Clupeiformes (26.3%) were captured in all rivers; 50 species, of nine Orders, with dominance of
Characiformes (44%) were captured in all types of water. It is remarkable the participation of species belonging to
Myers’ Secondary Division and of marine origin. Considering the physico-chemical differences between the
Amazonian water types, seems that these species have higher ability to adapt to different natural environmental
conditions.

	
  
ZEBRAFISH AS MODEL IN BONE RESEARCH
Flik, G., de Vrieze, E., Metz, J.
Email: g.flik@science.ru.nl
Department of Animal Physiology, Radboud University, Heyendaalseweg 135, 6525AJ,Nijmegen, Netherlands
Symposium: Zebra Fish
Presentation Type: Oral
Abstract: The elasmoid scales of zebrafish, disk-shaped dermal bone plates, are easily sampled and cultured. The
upper/external layer of the scale collagen (type-I) matrix is mineralized with apatite; scales are lined on both sides
by scleroblasts, subdivided in osteoblast-like scale-forming cells and osteoclast-like scale-resorbing cells.
Scleroblasts recruit mineral (Ca & P) from the scale, e.g. when ambient calcium or phosphate sources are scarce
(during malnourishment or vitellogenesis). Important osteoblastic and osteoclastic signalling pathways are
conserved in scleroblasts. Upon removal of scales in vivo, new scales are formed and the scleroblasts present a gene
expression profiles similar to those observed in mammalian osteogenesis. In-vivo glucocorticoid exposure impedes
mineralization of scales; key osteoblast and osteoclast genes respond as they do in mammalian cells upon
glucocorticoid treatment. In stable transgenic zebrafish lines that express GFP (osx:nlsGFP) or luciferase under the
influence of the osteoblast-specific osterix (sp7) promoter we quantitate by real-time imaging osteoblast activity
during or after in-vitro screening assays (for anti-osteoporotic drugs). Osteoclastic activity is quantitated through
enzymatic metalloproteinase and cathepsin-K assays en gene profiling for these proteins. Our findings further bear
significance for aquaculture practices where multiple stressors may induce bone malformations. At present we test
the possibilities of hsp70-induced overexpression to test (glyco-)protein hormones in adult zebrafish bone
physiology.

	
  
39	
  
	
  

GROWTH HORMONE INCREASES MYOGENIC PRECURSOR CELL COUNTS AMONG DANIONINAE
SPECIES, REGARDLESS OF GROWTH PARADIGM
Fowler, Z.G., Remily, E.A., Romero, S.R., Froehlich, J.M., Galt, N.J., and Biga, P.R.
Email: zachary.fowler@ndsu.edu
Department of Biological Sciences, North Dakota State University, PO Box 6050 Dept 2715, Stevens Hall Room
218, Fargo, ND 58108, USA
Symposium: General Contributed Papers
Presentation Type: Poster
Abstract: The demonstration of opposing skeletal muscle growth paradigms between two species in the subfamily
Danioninae provokes questions about the evolution of growth strategies among cyprinids. Within this clade, species
range in size from the celestial pearl danio (Danio margaritatus) to the larger giant danio (Devario aequipinnatus),
representing a ten-fold difference in mass. To better understand how myogenic precursor cells (MPCs) contribute to
skeletal muscle fiber hyperplasia and hypertrophy (major contributors to organismal growth), we examined the
effects of growth hormone on MPCs across a broad range of danionins. Surprisingly, MPC cell concentrations were
negatively correlated with body size. In addition, distinct differences in the degree of cell proliferation were
detected, with the smallest species augmenting their MPC pools to a greater extent than larger species. Further
characterization of postlarval MPC phenotype is necessary to better understand the evolution of growth strategies
within this clade and among teleost fishes in general.

	
  
THE EFFECTS OF AN ACUTE STRESS ON MYOSTATIN GENE EXPRESSION IN RAINBOW TROUT
(ONCORHYNCHUS MYKISS)
Franzen, B.M., Galt, N.J., Froehlich, J.M., and Biga, P.R.
Email: Nicholas.Galt@my.ndsu.edu
1621 5th Ave South, Fargo, ND, 58103, USA
Symposium: Stress in Fish
Presentation Type: Poster
Abstract: Myostatin is a well-characterized muscle growth inhibitor in mammals and is a key regulator of
myogenesis throughout development. Additionally, myostatin has been linked to glucocorticoid-induced muscle
wasting in adult mice, suggesting a direct link between stress and the regulation of myostatin in vertebrates. In
fishes, few studies have investigated this relationship and the results of such experiments are inconsistent. In this
study, we conducted a crowding stress experiment with rainbow trout (Oncorhynchus mykiss) to determine if
myostatin is regulated by stress, similar to what is seen in mammals. No change in myostatin mRNA expression was
observed in fish held under crowded conditions for 48hrs. These data suggest a divergence in myostatin regulation
in fishes, specifically rainbow trout. Further research is needed to determine if this response is conserved among the
fishes or is unique among the salmonids.
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INFLUENCE OF SEASONALITY ON THE HAEMATOLOGICAL PARAMETERS OF A NATIVE SPECIES
JUNDIÃ (RHAMDIA QUELEN)
FREDIANELLI, A. C., GALEB, L.A.G. MONTANHA, F. P., COATTI, D.C., WAGNER, R., FAM, A.L. P.A.,
KIRSCHINIK, P.G., and PIMPAO, C.T.
Email: claudia.pimpao@gmail.com
Morretes street, number 523, apartment 302, Curitiba Paran[a 80607240, Brazil
Symposium: Climate Change
Presentation Type: Poster
Abstract: Seasonality is responsible for changes on environmental factors in the aquatic environment. Metabolism
of fish suffers compensatory physiological activities according to the seasons. This study evaluated the
hematological variations in the catfish JundiÃ¡ (Rhamdia quelen) native to South America, along spring, summer,
autumn and winter. Forth fish were caught in each collection. There was a significant rise on hemoglobin and red
blood cells count in summer in relation to the colder seasons. The hematocrit increased in autumn. Total plasma
protein decreased significantly in winter. Leukocyte count increased in spring. The lowest thrombocyte count was
observed during spring and autumn. Differential leukocyte count revealed a rise on neutrophil count in summer and
autumn, an increased number of eosinophils in spring and a rise of lymphocytes in winter. The hematological
parameters of JundiÃ¡ suffered significant variations according to seasonality, increasing during warmer seasons
and decreasing in the colder seasons of the year.
Key-words: Seasons; Fish; Hemogram; Leucogram.

	
  
SKELETAL MUSCLE MYOGENESIS APPEARS TO BE DEPENDENT ON PAX3 IN INDETERMINATEGROWING FISH
Froehlich, J.M., Fowler, Z., Galt, N.J., and Biga, P.R.
Email: jacob.froehlich@ndsu.edu
Department of Biological Sciences, North Dakota State University, PO Box 6050 Dept 2715, 1340 Bolley Drive,
Fargo, ND 58102, USA
Symposium: Fish Cell Cultures
Presentation Type: Oral
Abstract: While it has been well documented that most teleost fish grow indeterminately, even into old age, little is
known about the molecular mechanisms controlling this non-asymptotic growth. Among the many tissues present in
these fish, the skeletal myotome contributes significantly to lifelong somatic growth, and many studies have
produced morphological data accounting for this phenotype. However, the underlying cellular basis responsible for
this growth remains elusive. Here, we present data demonstrating that the transcription factor Pax3 appears to
regulate indeterminate myogenesis while a downstream transcription factor, Myf5, is expressed in myogenic
progenitor cells (MPCs) isolated from a determinate-like teleost. Likewise, differences exist in the total MPC pools
and proliferation rates of these cells between opposing growth paradigms. This study provides the first evidence of a
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molecular signaling cascade controlling indeterminate growth and provides a basis for continued investigations into
the regulation of skeletal muscle growth among the fishes.

	
  
NUTRITIONAL STATUS MODULATES THE LEPTIN/AMPK PATHWAY LINKED TO MITOCHONDRIAL
BIOGENESIS AND PROTEIN SYNTHESIS: IMPLICATIONS IN CELLULAR METABOLISM AND GROWTH
IN THE SKELETAL MUSCLE OF THE FINE FLOUNDER
Fuentes, E.N., Safian, D., Kling, P., Einarsdottir, I.E., Elorza, A., Valdes, J.A., Molina, A., and Björnsson, B.Th.
Email: edua.fuentes@gmail.com
Laboratorio de Biotecnologia Molecular, Departmento de Ciencias Biologicas, Facultad de Ciencias Biologicas,
Universidad Andres Bello, Av. Republica 217, Santiago, Chile
Symposium: Food Intake and Utilization
Presentation Type: Poster
Abstract: In fish, a description of the intracellular mechanisms that modulate leptin’s actions as well as its possible
involvement in the regulation of energy balance and growth is still lacking. In the present study, leptin plasma levels
and AMPK activation linked to mitochondrial biogenesis and protein synthesis were studied in the fine flounder, a
flatfish with remarkably slow growth. By using two contrasting nutritional statuses, we found that plasmatic leptin,
as well as AMPK activation, increase during fasting in muscle. Mitochondrial biogenesis also increased during
fasting by augmenting the number of oxidative phosphorylation complexes (OXPHOS). On the other hand, fasting
decreased the activation of mTOR. During refeeding, leptin, AMPK, and OXPHOS complexes diminished rapidly
during the first 24 hours. In contrast, mTOR activation increased rapidly during refeeding. We show for the first
time the link between leptin/AMPK in important cellular processes such as metabolism and growth. Grants:
FONDECYT (Nº1090416), UNAB (DI-14-11/I), FORMAS (2008-1258), LIFECYCLE (FP7/2007-2013).

	
  
THE ROLE OF THE UPSTREAM BINDING FACTOR (UBF) ON THE TRANSCRIPTIONAL REGULATION
OF THE RDNA, MEDIATED BY ENVIRONMENTAL CHANGES IN COMMON CARP (CYPRINUS CARPIO)
Fumeron R., Dupré G., Molina A., Vera MI., Alvarez M.
Email: malvarez@unab.cl
Laboratorio de Biología Celular y Molecular, Facultad Ciencias Biológicas, Universidad Andrés Bello, Viña del
Mar. Los fresnos 52/ Miraflores/ Viña del Mar/ Postal code: 2561156, Chile
Symposium: Sensing the Environment
Presentation Type: Poster
Abstract: Transcriptional regulation of the ribosomal genes (rDNA) has been described as an important event
during carp seasonal acclimatization. As well as observed in the whole animal, acclimated EPC cells undergo a
reprogramming of rDNA gene expression, which is visualized as a profound reorganization of the nucleolar
components, accompanied by changes in the proportion of active genes. We isolated a carp UBF complete coding
sequence, which shares all the characteristics of the UBF orthologous. The EPC cells cultivated at 10ºC significantly
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decreased UBF levels, as well as winter- acclimatized carp. However, the overexpression of UBF maintained the
activity of rDNA in EPC. We therefore suggest that the difference in the activity of rDNA can be modulated through
UBF levels during the carp acclimatization. Hence, this corresponds a first approach that relates an UBF-mediated
regulation of rDNA induced by environmental changes.

	
  
THE SAF-1 CELL LINE: A SUITABLE IN VITRO MODEL FOR STUDYING INTERACTIONS BETWEEN
THE GH-IGF AND TGF-BETA SUPERFAMILY SYSTEMS IN FISH
Funkenstein, B., Dyman, A., Iosifzon, V., Balas, V., Rebhan, Y., an Nadjar-Boger, E.
Email: bruriaf@gmail.com
Department of Marine Biology and Biotechnology, National Institute of Oceanography, Israel Oceanographic &
Limnological Research, Haifa, 31080, Israel
Symposium: Fish Cell Cultures
Presentation Type: Poster
Abstract: SAF-1 cells are derived from the caudal fin of the marine fish Sparus aurata. Our aim was to determine
the gene profile of these cells with respect to GH-IGF system and the TGF-beta superfamily. The effect of serum
concentration in the growth medium on cell proliferation and gene expression of IGF-II, IGF-1R, GHR, MSTN-1,
TGF-beta6 and ActRIIB-1 was determined. Cell proliferation decreased below 3% serum. Transcripts for all studied
genes were detected in cells cultured without serum. The response to serum differed between the genes and
depended to some extent on prior exposure to high or low concentrations of serum. While no significant effect of
serum on gene expression was seen with respect to IGF-1R, MSTN-1 and ActRIIB-1, that of IGF-II slightly
decreased and GHR and TGF-beta6 gene expression increased in the presence of 5% and 10% serum. In summary,
our study demonstrates that SAF-1 cells express ligands and receptors of the GH-IGF system as well as several of
TGF-beta superfamily, providing a unique model for studying possible interactions between these two systems.

	
  
GLUCOCORTICOID REGULATION OF MYOSTATIN IN ATLANTIC SALMON AND BROOK TROUT
Galt, N.J., McCormick, S.D., and Biga, B.R.
Email: Nicholas.Galt@my.ndsu.edu
1621 5th Ave South, Fargo, ND, 58103, USA
Symposium: Stress in Fish
Presentation Type: Oral
Abstract: Genome duplication events in salmonids have resulted in three putatively functional myostatin genes.
Numerous studies have observed spatial and temporal changes in myostatin mRNA expression in salmonids
suggesting neofunctionalization or subfunctionalization as a consequence of relaxed selection pressure on the
myostatin genes. The goal of this study was to determine a potential mechanism for such changes by investigating
how myostatin is regulated in response to a short-term glucocorticoid treatment in Atlantic salmon (Salmo salar) and
brook trout (Salvelinus fontinalis). No change in myostatin-1a or -1b mRNA expression was observed 48 hours
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following intraperitoneal injections with cortisol. Our results demonstrate that myostatin-1a and -1b are not
regulated by short-term glucocorticoid treatment in these fishes as opposed to what is observed in mammals. To our
knowledge, these data are the first to report evidence for potential changes in the glucocorticoid regulation of
myostatin in salmonids.

	
  
EVALUATION OF ALTERNATIVE REARING STRATEGIES FOR CHINOOK SALMON
Gannam, A L., and Twibell, R.G.
Email: ann_gannam@fws.gov
Abernathy Fish Technology Center, 1440 Abernathy Creek Rd, Longview, WA 98632, USA
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: Concerns related to the rearing environment in hatcheries negatively impacting Pacific salmon growth
and development have led to studies been done testing the effects of variables such as feed rate and water
temperature separately or in combination on salmon growth and physiological development. These studies have
generally been short term ones. The current long term study examined the effect of environment, specifically water
temperature, and feed rate on growth and development of spring Chinook salmon. The fish were raised in either
static 12C well water or naturally fluctuating creek water (~2.2-14C). Treatments were static-full ration, static-half
ration; fluctuating-full ration, fluctuating-half ration. All treatment groups were held for an entire rearing season.
Specific growth rate, fish proximate composition (protein, lipid, moisture, ash), percent weight gain, condition factor
and gill ATPase were evaluated. A saltwater challenge was also conducted. Results of this study will be reported
and discussed in the context of the current literature.

	
  
OTOLITHS SPEAK OUT: WHY THE PACIFIC HALIBUT IN PUGET SOUND ARE DIFFERENT
Gao, Y.W.
Email: gaoy@olypen.com
Makah Fisheries Management, PO Box 115 Neah Bay Washington 98357, USA
Symposium: Sensing the Environment
Presentation Type: oral
Abstract: Pacific halibut, Hippoglossus stenolepis, is currently managed as a single coast-wide population from
Alaska to northern California. Here I report stable oxygen and carbon isotope analyses in otoliths (d18O and d13C)
to discriminate the stock differences from two sample locations between the Washington west coast and the northern
Puget Sound, and from two sample years in 2007 and 2008. Results from the otolith nuclei and the 8th and edge
otolith rings showed significant differences between halibut samples from Puget Sound and the west coast. In
particular, the sample location difference between Puget Sound and the west coast in both d13C and d18O data was
significant and markedly larger than the sample year difference between 2007 and 2008. These isotopic signatures
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provide evidence that the Puget Sound halibut may belong to a distinct stock that is significantly different from the
west coast halibut.

	
  
ENERGETIC RESERVES IN MATRINXÃ Brycon cephalus (CHARACIFORMES: CHARACIDAE) AFTER
FASTING AND REFEEDING IN WINTER AND SUMMER.
Garcia, C. E.O. Narcizo, A.,M.,Carneiro, N.M., Moreira, R.G.
Email: tiboja@gmail.com
Laboratório de Metabolismo e Reprodução de Organismos Aquáticos -USP Rua do Matão, travessa 14,n.320- sala
220.CEP 05508-900 Cidade Universitária - São Paulo - SP, Brazil
Symposium: Improving Fish Culture
Presentation Type: Poster
Abstract: Fasting experiments were performed during summer and winter, with four groups of juveniles in each
season. Control animals received food ad libitum throughout the period; in J7 group, animals were fasting for 7
days; in J28 group, animals were fasting for 28 days; and in the refeeding group animals remained fasting for 28
days, followed by a period of 7 days of refeeding (J28+R7). Plasma glucose, lipids and protein; hepatic glycogen
and lipids; lipids in adipose tissue; muscular protein and hepatossomatic index (HIS) were determined. Regardless
the experimental period, during summer there was a decrease in lipid concentration in adipose tissue and HIS in
fasting animals and hepatic glycogen increased in J28. In winter there was a decrease in hepatic glycogen, HIS and
plasma lipids in both fasting groups. Proteins were spared. After refeeding, hepatic glycogen levels were recovered
in winter; however, lipids from adipose tissue did not recovery during summer.

	
  
SEX CHANGE OF FEMALES DUSKY GROUPER (Epinephelus marginatus) BY NONSTEROIDAL
AROMATASE INHIBITOR (LETROZOLE)
Garcia, C.E.O., Rodrigues-Filho, J.A., Mello, P.H., Araújo, B.C., Moreira, R.G.
Email: renata.fish@gmail.com
Departamento de Fisiologia, Instituto de Biociências, Universidade de São Paulo. Rua do Matão, trav.14-n.321,
São Paulo, SP 05508-090, Brazil
Symposium: Improving Fish Culture
Presentation Type: Poster
Abstract: In the early spring Epinephelus marginatus young females were sex reversed using a nonsteroidal
aromatase inhibitor (AI) (letrozole, 100 ug/kg). Sex changed males released sperm after 77 days of AI implantation.
Sperm volume ranged from 20 to 275 µL, cell concentration varied from 4.4x109 to 17.6x109 spermatozoa/ml and
the sperm motility rate was over 90%. Changes in the gonadal structures and plasma levels of sex steroid hormones
were examined. Plasma levels of 11 keto-testosterone increased 30 days after the AI implant; testosterone levels
were higher in experimental animals 77 days after the AI implant, however 17β estradiol levels were maintained
high in both, control and AI group, suggesting that the process of sex change in protogynous dusky grouper does not
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always involve a decrease in estrogen levels. In the sex changed males gonadossomatic index decreased compared to
control group. These physiological events triggered oocyte degeneration and subsequently sex inversion from
female to male.

	
  
DESCRIBING THE SWIMMING AND JUMPING CAPABILITIES OF INVASIVE BURBOT AND WHITE
SUCKERS TO GUIDE THE DESIGN OF FISH BARRIERS
Gardunio, E.I., and Myrick, C.A.
Email: eigardun@gmail.com
Department of Fish, Wildlife and Conservation Biology, 1474 Campus Delivery, Colorado State University, Ft.
Collins, CO 80523, USA
Symposium: Symposium on Burbot
Presentation Type: Oral
Abstract: Burbot (Lota lota) have recently invaded the Green River basin (WY, USA) and are poised to extend their
distribution into the Upper Colorado River Basin (UCRB) below Flaming Gorge Reservoir on the Wyoming/Utah
border. White sucker (Catostomus commersonii) have also been introduced to the Due to the treats of predation,
competition and hybridization by these species, limiting their spread is a primary goal of management agencies. We
describe an ongoing laboratory study of the swimming and jumping performance of both species that is aimed at
developing fish barriers throughout the UCRB. The jumping study entails collecting attempt and success data from
fish attempting to ascend artificial waterfalls with varying plunge pool depths (200 – 600 cm) and weir heights (100
– 700 cm). The swimming evaluation uses constant acceleration and fixed velocity trials to identify barrier length ×
water velocity combinations that will exclude both species. Preliminary data will be presented.

	
  
SURVIVAL AND RETENTION RATES FOR BURBOT (LOTA LOTA) FOLLOWING SURGICAL
IMPLANTATION OF PASSIVE INTEGRATED TRANSPONDERS
Gardunio, E.I., Underwood, Z.E., and Myrick, C.A.
Email: eigardun@gmail.com
Department of Fish, Wildlife and Conservation Biology, 1474 Campus Delivery, Colorado State University, Ft.
Collins, CO 80523, USA
Symposium: Symposium on Burbot
Presentation Type: Poster
Abstract: Passive integrated transponder (PIT) tags are commonly used in fisheries to individually identify fish for
growth or mortality or population studies. High survival and tag retention rates are important assumptions of such
studies. PIT tags have been widely used to study burbot (Lota lota) that are studied for conservation as both a native
and as an invasive. However, descriptions of PIT tag retention and survival rates are lacking for burbot. The current
study provides estimates of survival and retention over a 60-day period for burbot surgically implanted with 23-mm
PIT tags in the peritoneal cavity. A 100 percent retention rate was observed. Survival rates at day 60 were 93% for
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the tagged and 96% for the control groups. A survival analysis was conducted with a log-rank test for equality of
survival that indicated no significant difference between survival rates for the control and treatment groups (p=0.69).

	
  
HOW IS MORPHOLOGY UNDER STRONG SELECTION FOR SWIMMING PERFORMANCE
‘REPURPOSED’ FOR TERRESTRIAL LOCOMOTION?
Gibb, A.C., and Ashley-Ross, M.A.
Email: alice.gibb@nau.edu
Box 5640 Flagstaff AZ 86011, USA
Symposium: Fish Living on the Edge
Presentation Type: Oral
Abstract: Fully-aquatic teleosts may become stranded when evading predators or colonizing new habitats. How is
morphology under strong selection for swimming performance ‘repurposed’ for terrestrial locomotion? On a slope, a
fish can produce head/tail oscillations to overcome inertia and ‘roll’ downhill. At 0% grade, many small, fusiform
teleosts generate laterally-directed ground reaction forces via a tail-flip jump, wherein the fish, lying on its side, rolls
the head up and over the tail, straightens the body, and launches into the air. The ability to tail-flip is not universal,
and species that can perform the behavior vary in posture, with more adept jumpers lying on their ventral surface
and twisting the tail to press against the substrate. Fully amphibious fish also rest on their ventral surface, however
axial-bending parallels the substrate. Thus, the transition to a ‘prone’ posture may be key to adopting a terrestrial
habit.

	
  
INFLUENCE OF ANTHROPIZATION OF THE ENVIRONMENT IN TROPHIC TRANSFER OF FATTY
ACIDS IN FISH
Gomes, A.D., Tolussi, C.E., and Moreira, R.G.
Email: eniladal@gmail.com
Universidade de São Paulo - USP, Brazil
Symposium: Tropical Environments
Presentation Type: Poster
Abstract: Changes in physico-chemical characteristics of water or others modifications of habitats, can result in
alterations of food resource for fish, changing the composition of lipids, specifically fatty acids (FA), along the food
web. On this basis, the use of FAs is justified as trophic biomarker in eutrophic freshwater environments. For this,
the profile of FAs of plankton, stomach contents and tissues of Astyanax fasciatus and Hoplias malabaricus females
sampled in the Ponte Nova Reservoir (preserved environment) and Billings Reservoir (eutrophic environment) were
analyzed by gas chromatography. The profile of plankton FA presented little influence on the trophic transfer to
animals. It was possible to observe a predominance of n6 polyunsaturated FAs (PUFAs) in most tissues analyzed
from both species collected in Ponte Nova Reservoir, while there were higher percentages of n3 PUFAs for both
species collected in Billings Reservoir, as a result of the profile of stomach content FA, respectively.
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TISSUE DISTRIBUTION OF SEVERAL TRUNCATED LEPTIN RECEPTOR PARALOGUES IN RAINBOW
TROUT
Gong, N., Johansson, M., Einarsdottir, I.E., Björnsson, B.T
Email: ningping.gong@bioenv.gu.se
Department of Biological and Environmental Sciences, University of Gothenburg, Medicincaregatan 18,
Gothenburg, 41390, Sweden
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: Obese gene leptins have identified in fish, sharing low sequence similarity to mammalian homologs, but
so far, physiological function of leptin in fish is unclear. As a step to elucidate its function, the leptin receptor has
been cloned from rainbow trout. The full-length receptor has an extracellular segment, a transmembrane domain,
and an intracellular segment for signal conduction. RT-PCR and immunohistology show it to have wide tissue
distributions, indicating versatile functions of leptin, both centrally and peripherally. In addition, at least five
paralogues of the lepR have also been cloned. These lack the intracellular segment, the transmembrane domain
or/and part of the extracellular segment, and have different expression patterns in different tissues. Moreover, leptin
binding proteins have been purified from plasma and characterized to be truncated lepRs. The complex picture
emerging of multiple truncated receptors indicates an intricate modulation of leptin action at the intracellular,
paracellular and plasma level.

	
  
LEPTIN ATTENUATES STRESS AXIS ACTIVITY IN COMMON CARP
Gorissen, M., Manuel, R., de Gelder, S., Metz, J.R., Huising, M.O., Flik, Gert
Email: M.Gorissen@science.ru.nl
Radboud University Nijmegen, Heyendaalseweg 135, 6525AJ Nijmegen, Netherlands
Symposium: Stress in Fish
Presentation Type: Oral
Abstract: Proper functioning of the endocrine stress axis requires communication between the stress axis and other
regulatory mechanisms. We here describe an intimate interplay between the stress axis and recombinant human
leptin (rhLeptin) in a teleostean fish, the common carp Cyprinus carpio. Restraint stress increased plasma cortisol
but did not affect hepatic leptin expression. Perifusion of pituitary glands or head kidneys with rhLeptin revealed
direct effects of rhLeptin on both tissues. rhLeptin suppresses basal and CRF-induced ACTH-secretion in a rapid
and concentration-dependent manner. The rhLeptin effect persisted for over an hour after administration had been
terminated. RhLeptin decreases basal interrenal cortisol secretion in vitro, and by doing so attenuates ACTHstimulated cortisol production; rhLeptin does not affect interrenal ACTH-sensitivity. Our findings show that the
endocrine stress axis activity and leptin are inseparably linked in a teleostean fish, a notion relevant to further our
insights in the evolution of leptin physiology in vertebrates.
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UPS AND DOWNS OF BURBOT POPULATIONS IN LAKE SUPERIOR, 1953-2000
Gorman, O.T.
Email: otgorman@usgs.gov
USGS, Lake Superior Biological Station, 2800 Lake Shore Dr E, Ashland, WI 54806, USA
Symposium: Symposium on Burbot
Presentation Type: Oral
Abstract: The fish community of Lake Superior has undergone a spectacular cycle of decline and recovery over the
past 60 years. A combination of sea lamprey depredation and commercial overfishing resulted in severe declines in
lake trout, which served as the primary top predator. After sea lamprey control measures were instituted in the mid1960s, lake trout populations began recovering and a full recovery of the native fish community was evident by the
mid-1980s. Since then, lake trout have re-established their role as the primary top predator. Burbot remains a
conspicuous member of that community, though burbot populations have endured widely varying levels of lake trout
predation and sea lamprey depredation over the past 60 years. Using records dating back to 1953, changes in size
and relative age structure of burbot populations will be examined in terms of changing regimes of predation
pressure, whether by lake trout or sea lamprey.

	
  
THE ROLE OF THE OLFACTORY BULB IN ODOUR-DRIVEN MOVEMENTS IN THE SEA LAMPREY
Green, W.W., Zhang, H., Li, W., Dubuc, R., Zielinski, B.S.
Email: green1g@uwindsor.ca
Department of Biological Sciences, University of Windsor, Ontario, Canada
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: The sea lamprey utilizes a variety of odours, including pheromones, for stimulating movement responses
during feeding, migration and spawning. The responses of olfactory sensory neurons are transmitted to the olfactory
bulb in the forebrain, where two primary output pathway regions (medial and non-medial) are engaged. Projection
neurons (PNs) in the medial region initiate movements by connecting to locomotor control centers, while nonmedial PNs project to the pallium. This study examines anatomical and physiological characteristics of these medial
and non-medial regions. The medial PNs are anatomically distinct from the nonmedial PNs and exhibit transient
single peak responses to basic amino acids, lamprey sex pheromones and migratory pheromones. The non-medial
OB regions exhibit sustained odour responses to select types of odours. These findings suggest that neuronal
organization in the medial OB may be optimized for the initiation of olfactory-locomotor movements in response to
diverse odors, while the nonmedial regions exhibit odour specificity.
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THE EFFECTS OF PULSE PRESSURE TECHNOLOGY ON INVASIVE NORTHERN PIKE IN SOUTH
CENTRAL ALASKA
Gross, J.A and Irvine, K. A.
Email: jgross@usgs.gov
USGS Northern Rocky Mountain Science Center, 2327 University Way #2, Bozeman, MT, 59715, USA
Symposium: Anthropogenic Noise
Presentation Type: Oral
Abstract: This project tested new methods for controlling invasive northern pike utilizing sound pressure generated
with a water gun. Fish were subjected to pulse pressures from a 5620.8 cm3 (343 in3) or a 1966.4 cm3 (120 in3)
chamber water gun at distances of 3, 6, or 9 meters. Fish mortality was assessed every 24h for 7d, after which all
individuals were euthanized. Damage was recorded for the swim bladder, kidney and liver condition. Sound
pressure levels were measured by a high pressure sensor attached to the exposure cage. Data recorded were peak
pressure, peak-to-peak pressure sound energy level (SEL) was calculated. One hundred percent of fish gas bladders
exposed to the 5620.8 cm3 water gun were ruptured at 3 and 6m from the water gun and 86% of gas bladders were
ruptured at 9m. All pike gas bladders were ruptured when exposed to pulse pressures from the smaller gun.

	
  
HORMONAL REGULATION OF PHOSPHATE FLUX ACROSS CHOROID PLEXUS IN THE SHARK (Squalus
acanthias)
Guerreiro, P.M., Bataille, A.M., Power, D.M., Canario, A.V.M., and Renfro, J. L.
Email: pmgg@ualg.pt
Comparative and Molecular Endocrinology, Centre of Marine Sciences, University of Algarve, Faro, Portugal,
Portugal
Symposium: Ion and Acid- Base Regulation
Presentation Type: Poster
Abstract: Inorganic phosphate (Pi) is critical for vital functions, and its regulation of extreme importance. Minor
changes in cerebrospinal fluid (CSF) [Pi] produce oscillations in pH or Ca2+ with high impact on neurons,
ventilation rate or renal Pi excretion. The choroid plexus (CP) controls CSF composition but its role on Pi
homeostasis is unknown. We showed previously that PiT1/PiT2 but not NaPiII genes are expressed in the shark CP
and PiT2 localizes in the CP apical region. The high CSF-to-blood Pi flux is Na+-dependent and shows kinetic
electrochemical properties consistent with a PiT-type transporter. We have now tested the actions of calciophosphotropic hormones in this in vitro system. PTHrP and its receptor are present in the shark and exposure to PTHrP
induced a significant 40% reduction on Pi transport with no effect on transepithelial potential or resistance. Thus,
active removal of Pi from CSF by CP mediated by PiT-type transporter is inhibited by PTHrP. Together with effects
on renal Pi excretion this supports an endocrine machinery controlling both CSF and plasma [Pi]/[Ca2+]. Supported
by NSF and FCT.
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EVALUATING PACIFIC DOGFISH NHE2 AND NHE3 ACTIVITY USING HETEROLOGOUS EXPRESSION
Guffey, S.C., Goss, G.G.
Email: guffey@ualberta.ca
University of Alberta, Edmonton, AB, T6G 2E9, Canada
Symposium: Ion and Acid- Base Regulation
Presentation Type: Poster
Abstract: Research in fish physiology primarily involves measuring rates of ion flux or other processes in whole
animals, applying pharmacological inhibitors of uncertain specificity, and then constructing theoretical models
based primarily on our knowledge of humans and specific model organisms. Today, advances in molecular cell
biology, bioinformatics and molecular biology enable us to build a new understanding of fish physiology based upon
how enzymes and other proteins function on the molecular level. Isolating and exogenously expressing key proteins
from model and non-model fish species allows us to accurately determine kinetics and pharmacology for specific
fish proteins. We apply these techniques to answer outstanding questions in gill ion transport in the Pacific dogfish,
Squalus suckleyi (formerly S. acanthias). The Na+/H+ exchangers NHE2 and NHE3 were examined to determine
their unique pharmacology and define their different roles in acid/base and sodium homeostasis.

	
  
ENDOTHELIN-1 REGULATES V-ATPASE-DEPENDENT ACID SECRETION IN ZEBRAFISH LARVAE
Guh, Y.J., and Hwang, P.P
Email: r87626008@ntu.edu.tw
Taiwan
Symposium: Zebra Fish
Presentation Type: Oral
Abstract: Endothelin system, including EDN1 and its receptors, participates in the sodium/water regulation and
acid-base homeostasis in mammalian kidney; however, very little was known of its role in fish ion and acid-base
regulation. This study aimed to test a hypothesis: if EDN1 and its receptor regulate acid secretion function in
zebrafish. mRNA expression of EDN1 and one of its receptors, EDNRA, was stimulated in embryos acclimated to
acid (pH 4) water. EDN1 overexpression was found to enhance the proton secretion in embryonic skin by scanning
ion-selective electrode technique, whereas morpholio-knockdown of EDNRA significantly decreased the proton
secretion. The acid-induced proton secretion was also abolished by the EDNRA knockdown. The EDN1-ehanced
proton secretion could be blocked by bafilomycin A1 but not by EIPA, suggesting that the regulation of EDN1 is
mediated by V-ATPase. These molecular physiological evidences verify the involvement of EDN1-EDNRA
signaling in the regulation of V-ATPase-dependent acid secretion in zebrafish.

	
  
EXERCISE RESPONSES OF FRESHWATER FISHES: A PRELIMINARY COMPARATIVE STUDY AMONG
MATRINXA, PACU AND PINTADO.
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Hackbarth, A., De Almeida, L., Avilez, I. M., Honorato, C. A., Moraes, G.
Email: arinhahack@yahoo.com.br
Federal University of Sao Carlos - Rodovia Washington Luís, km 235 - SP-310. Sao Carlos - Sao Paulo, Brazil
Symposium: Swimming Physiology
Presentation Type: Oral
Abstract: Several advantages, such as faster growth rates, can be obtained from fish adapted to aerobic exercises.
This work compared how three Neotropical freshwater fishes, matrinxa (Brycon amazonicus), pacu (Piaractus
mesopotamicus) and pintado (Pseudoplatystoma corruscans), with different behaviors (e.g. swimming patterns,
position on column water and feeding habits), deal with exercise and how it influences on growth and hematological
parameters. The fish were submitted to swimming protocols at velocities that varied from 0.5 to 3 BL.sec-1, at least
for 60 days. Evaluated parameters (weight and length gain, feed conversion rate, hematocrit, hemoglobin and
RBCC) showed that matrinxas and pacus presented greatest growth index and metabolic adjustments when
swimming between 1 and 2 Bl.sec-1. However, pintado did not show such responses. These preliminary results
indicate the necessity of new swimming protocols for pintado before introducing this practice as a means of
promoting growth faster and metabolic adjustments, as observed in other species.

	
  
EFFECTS OF ENVIRONMENTAL ESTROGENS ON ORGANISMAL GROWTH AND THE GRWOTH
HORMONE-INSULIN-LIKE GROWTH FACTOR SYSTEM OF RAINBOW TROUT
Hanson, A.M., and Sheridan, M.A.
Email: andrea.m.hanson@my.ndsu.edu
Department of Biological Sciences, NDSU Dept. 2715, Fargo, ND 58108-6050, USA
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: The increasing production, use, and disposal of an expanding array of chemicals pose a serious threat to
terrestrial and aquatic animals, as well as to humans. Fish in aquatic habitats are exposed to increasing
concentrations of environmental contaminants, including environmental estrogens (EE). In this study, we used
rainbow trout to assess the effects of EE on organismal growth and on the growth hormone (GH)-insulin-like growth
factor (IGF) system. Juvenile trout were exposed to varying concentrations of 17β-estradiol (E2), β-sitosterol (βS),
and 4-n-nonylphenol (NP) in vivo and in vitro. EE-treated fish displayed depressed growth in terms of body mass
and body length. Hepatic, gill, and muscle levels of mRNAs encoding GH receptor 1(GHR1), GHR2, IGF-1, and
IGF-2, IGF-1 receptor (IGFR1A), and IGFR1B decreased in a concentration-, time-, and compound-dependent
manner. These results indicate that EE reduce overall growth of fish by modulating the GH-IGF system. (Supported
by NSF IOS 0920116)

	
  
EFFECTS OF ETHYNYLESTRADIOL ON THE COHO SALMON PITUITARY TRANSCRIPTOME
Harding, L.B., Schultz, I.R., Goetz, G.W., Luckenbach, J.A., Young, G., Goetz, F.W., and Swanson, P.
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Email: lbh4@uw.edu
University of Washington School of Aquatic and Fishery Sciences Box 355020 Seattle, WA 98195, USA
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Ethynylestradiol (EE2) is one of the most potent endocrine disrupting compounds in the aquatic
environment. Although extensive work has been done on the effects of EE2 on the fish brain, gonad, and liver, little
attention has been focused on the pituitary. This study aims to identify effects of EE2 on the pituitary transcriptome.
Coho salmon (Oncorhynchus kisutch) post-smolts were exposed to 0 or 12 ng EE2/L via tank water for 1 or 6
weeks. Pituitary mRNA from 4 females per treatment were sent for Illumina sequencing and subsequently
compared by RNAseq and gene ontology enrichment analysis. These analyses show altered transcription of
hundreds of genes across a broad range of biological processes including reproduction and cellular response to
stress. The gene with the most significantly altered transcript level was luteinizing hormone beta subunit (250 fold
upregulated). These results suggest environmentally relevant concentrations of EE2 may disrupt pituitary function
and key reproductive hormones in salmon.

	
  
BIOTELEMETRY STUDIES ON THE UPSTREAM MIGRATORY BEHAVIOR OF MASU SALMON ALONG
THE PIRIKA DAM IN HOKKAIDO, JAPAN
Hayashida, K., Nii, H., Miyoshi, K., Hayama, H., and Ueda, H.
Email: hayashida0109@gmail.com
Civil Engineering Research Institute for Cold Region. Hiragishi 1-3, Toyohira-ku, Sapporo, Hokkaido, zip 0628602,
Japan
Symposium: Fish Migration
Presentation Type: Oral
Abstract: The longest fishway (2.4 km) in Japan was constructed at the Pirika Dam in the Goshitoshibetsu River,
Hokkaido where masu salmon (Oncorhynchus masou) carried out upstream migration for spawning. This fishway
was constructed to provide several different types of fish ascending and resting facilities. The upstream migratory
behavior of 31 adult masu salmon tagged with both radio telemetry devices (electromyogram (EMG) or coded
(MCFT) transmitters, Lotek) and acoustic telemetry devices (Vemco) was tracked to investigate and evaluate their
upstream migratory behavior along the Pirika Dam during their spawning period from September to October, 2011.
The migratory distance of males was three times longer than that of females revealing significant different migratory
behavior between sexes during spawning season. Masu salmon showed sufficient swimming ability in ascending and
resting in the fishway. Their upstream migratory behaviors were facilitated to increase by the flexible operation of
water discharges from the Pirika Dam. It was concluded that the fishway of the Pirika Dam was proved to provide
suitable swimming environments for masu salmon that was able to carry out upstream migratory behavior.

	
  
DEVELOPMENT OF CLOSED BLOOD COLLECTION METHOD AND DETERMINATION OF BLOOD
PLASMA GLUCOSE IN ZEBRAFISH
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Hegyi, Á., Lefler, K. K., Kovács, R., Kovács, B., Urbányi, B., Mészáros, E., Csenki Z.
Email: Hegyi.Arpad@mkk.szie.hu
Szent Istvan University, Department of Aquaculture. H-2100 Gödöllő Páter K. u. 1., HUNGARY
Symposium: Zebra Fish
Presentation Type: Poster
Abstract: Some of water organisms, the zebrafish is one of the most common and most popular model animal
nowadays. It is the center of uncountable genetical, physiological and ecotoxicological research. The rapid
development and short generation interval of fish allow researches, that were difficult to carry out formerly. In
addition, zebrafish is widely used in developmental biology, genetical and diabetic researches. Millions of people
suffered from one of the type of diabetes, thus the increase and develeopment of the effects of immunological
researches is really important. With the help of our work, a method was processed, where the blood collection is
repeatable from the same fish, thus different physiological processes are traceable. Beside the blood collection
method, the most basic components of blood plasma glucose seems to be necessary to determine from small amount
of blood plasma with the help of ensimatic colorimetric method. During our research work the aim was to collect
blood from a size of fish – in this case, from zebrafish – where blood collection methods and equipments used in
other areas, are not adaptable, because of the problem in relation to body size. In addition, the repeatability of the
blood collection from individuals was one of our aims, since from this species, the blood collection was possible
only with bleeding, in which method the individuals died.

	
  
FEEDING HABITS OF SNAKEHEAD MURREL IN MAHAKANADARAWA RESERVOIR, SRI LANKA
Herath, H.M.J.C.B and Sundarabarathy, T.V and Nanayakkara, R.P
Email: jayampathi_herath@yahoo.com
Department of Biological Sciences, Faculty of Applied Sciences, Rajarata University of Sri Lanka, Mihintale, Sri
Lanka
Symposium: General Contributed Papers
Presentation Type: Oral
Abstract: In this study, stomach contents of 132 Channa striata caught from Mahakanadarawa reservoir by gill nets
along with cane and hook method between May 2008 to May 2009 were examined for feeding habits. Stomach
contents were classified mainly into 3 groups; fish, crustaceans/aquatic insects/tadpoles and partially digested food.
112 (85%) out of 132 C. striata contained food items in their stomachs. According to the analysis by gravimetric
method the diet was consists of fish (81.25%), partially digested food (16.07%) with Crustaceans/aquatic
insects/tadpoles (2.67%). Most significant fish preys were Oreochromis spp., Rasbora caverii and Etroplus
suratensis. Frequency occurrence indicates that Oreochromis spp. has the highest occurrence. According to the
present study c. striata shows a greater preference towards fish species inhibiting the shallow water probably the
littoral zone than other aquatic organisms.
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DAILY AND SEASONAL EXPRESSION OF CLOCK GENES IN THE PITUITARY OF THE EUROPEAN SEA
BASS
Herrero M.J., Besseau L., Fuentès M., Sánchez-Vázquez FJ., Del Pozo Cano A., Vera LM. and Falcón J.
Email: herrero@obs-‐banyuls.fr
CNRS-UPMC.UMR 7232 Laboratoire Arago. Banyuls sur Mer, 66650, France
Symposium: General Contributed Papers
Presentation Type: Oral
Abstract: Daily expression of six clock genes (clock, bmal1, per1, per2, cry1, cry2) was investigated in European
sea bass pituitaries. Sampling war performed every 4 hours of a 24 h light/dark cycle in solstices and equinoxes of 2
successive years. Cosinor’s analysis of results obtained by qPCR revealed a cyclic pattern in the daily expression of
clock genes, though not at all seasons. Generally: clock and bmal1 were mostly expressed during nighttime, while
isoforms of per and cry displayed higher expression during the photophase. Nevertheless peaks in the expression
differed between genes: clock peaked at the beginning of the night, in antiphase with per1 and cry1 that peaked at
the beginning of the day, with some anticipation. The strongest amplitudes were detected in summer and autumn.
This might be related to the dual behavior of this fish species, mostly nocturnal in winter and diurnal in summer.

	
  
AUDITORY AND OLFACTORY ABILITIES IN TEMPERATE MARINE LARVAE AND THEIR POTENTIAL
ROLE IN SETTLEMENT
Higgs, D.M., Wright, K.J., Poling, K.R., and Suthers, I.M.
Email: dhiggs@uwindsor.ca
Canada
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: In many demersal teleost species, early larvae are pelagic and must find suitable settlement habitats to
survive. Evidence now exists that habitat recruitment is an active process by larvae, with auditory or olfactory cues
suggested as relevant stimuli. We have shown previously that reef-settling species had heightened auditory and
olfactory sensitivity but sensory detection in estuarine species remained unknown. We tested auditory sensitivity in
two species Macquaria novemaculeata (Percichthyidae) and Argyrosomus japonicus (Sciaenidae) and olfactory
sensitivity in M. novemaculeata using evoked potentials. Both species detected auditory cues at the earliest stages
tested and M. novemaculeata also detected amino acids early in development. In all cases, estuarine species were
less sensitive than reef species and for olfaction, estuarine species were even less sensitive than pelagics. These
results suggest that audition and olfaction can be used for habitat location in estuarine larvae, although perhaps at a
reduced distance relative to reef species.

	
  
INFLUENCE OF HATCHERY PRACTICES AND GENETIC LINEAGE ON GILA TROUT REPRODUCTIVE
SUCCESS AND EGG FATTY ACID COMPOSITION
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Hill, H., Twibell, R., Conway, J., Gannam, A., Seals, J.
Email: heidi_hill@fws.gov
U.S. Fish & Wildlife Service, Abernathy Fish Technology Center, 1440 Abernathy Creek Road Longview WA 98626,
USA
Symposium: Improving Fish Culture
Presentation Type: oral
Abstract: Successful reproduction of captive-reared fishes is dependent on hatchery practices and proper
broodstock nutrition. Nutrient requirements and environmental conditions stimulating reproductive development are
unknown for many endangered species and may differ between lineages within species. Accordingly, Main
Diamond Gila trout broodstock were exposed to different scenarios prior to spawning to improve reproductive
success, and egg fatty acid composition and hatching success of Main and South Diamond Gila trout were evaluated
to determine if broodstock nutrient requirements differ for these lineages. Rearing broodstock in conditioning tanks
and supplying exogenous LHRHa prior to spawning improved progeny survival compared to broodstock reared in
raceways, and egg n-6 fatty acid content appears to be associated with this improvement. Eggs from Main and
South Diamond broodstock fed the same feeds could be differentiated based on fatty acid profile, but these
differences are not distinct enough to necessitate separate diets for Main and South Diamond broodstocks.

	
  
HOW MANY TYPES OF IONOCYTES ARE THERE IN RAINBOW TROUT GILLS?
Hiroi, J.
Email: j-‐hiroi@marianna-‐u.ac.jp
Department of Anatomy, St. Marianna University School of Medicine, 2-16-1 Sugao, Miyamae-ku, Kawasaki,
Kanagawa 216-8511, Japan
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: In Mozambique tilapia, ionocytes can be classified into four types by means of simultaneous
immunofluorescence staining for NKA, NKCC1, CFTR, NCC and NHE3. However, such a clear classification of
ionocytes was not done yet with other species except for zebrafish. This study aimed to classify rainbow trout
ionocytes. Orthologs of tilapia NCC were not identified in trout gills, but a NHE3 gene specifically expressed in the
gills was isolated (trout NHE3b). Triple-color immunofluorescence staining for NKA, NKCC1 and trout NHE3b
was conducted with the gills of trout acclimated to deionized water, freshwater and seawater. Ionocytes were
classified into at least two types: cells possessing apical NHE3b, basolateral NKA and basolateral NKCC1; cells
showing only basolateral NKA. The former cell type was observed in all three examined groups, and the latter type
was found in deionized water and freshwater.

	
  
DO BACTERIA INFLUENCE NITROGEN BALANCE IN ELASMOBRANCH FISH?
Ho, R., Brassinga, K.A., Genz, J., Weihrauch, D. and Anderson W.G.
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Email: andersow@cc.umanitoba.ca
Department of Biological Sciences, 50 Sifton Road, University of Manitoba, Winnipeg MB, R3T 2N2, Canada
Symposium: General Contributed Papers
Presentation Type: Oral
Abstract: The iso- or slightly hyper-osmoregulatory strategy of marine elasmobranch fish is well established in the
literature. What is less well known is the presence, and potential role, of bacteria in the tissues of elasmobranch fish.
Previously, strains of bacteria from the genus Vibrio have been identified in at least 3 species of shark (1) and
bacterial ureolytic activity has been shown in tissue isolates from two species of shark (2). Here we describe the
presence of three different genus of bacteria isolated from the winter skate, Leucoraja ocellata. Following
identification of the bacterial strains winter skate were orally administered oxytetracycline and plasma samples were
analysed for urea concentration. Further, transmission electron microscopy was used to locate bacteria within the
liver of the winter skate and real time PCR was conducted to assess changes in ammonia and urea transporter
expression in control and treated animals. (1) Grimes et al., (1985) Microb. Ecol. 10, 271-282 (2) Knight et al.,
(1988). Can. J. Fish. Aq. Sci. 45, 357-360.

	
  
PROPERTIES OF THE MECHANOTRANSDUCTION CHANNEL IN LATERAL LINE HAIR CELLS OF
ZEBRAFISH LARVAE
Horng, J.L., and Lin, L.Y.
Email: jlhorng@tmu.edu.tw
Department of Anatomy, Taipei Medical University, Taipei, Taiwan ROC, Taiwan
Symposium: Zebra Fish
Presentation Type: Oral
Abstract: Hair cells reside in the auditory and vestibular system of the vertebrate inner ear and in the lateral line
organ of fish. These cells carry out mechanotransduction, the conversion of a mechanical stimulus into an electrical
response, which is then processed by the central nervous system. Mechanoelectrical transduction occurs in the hair
bundle, which when moved towards its tallest edge opened mechanically gated ion channels (mechanotransduction
channels, MT channels) near the tips of the component stereocilia. This allows influxes of K+ and Ca2+ ions that
depolarize the hair cell. In this study, we applied the Scanning Ion-Selective Electrode Technique to analyze ion
fluxes via the MT channel in lateral line hair cells of zebrafish larvae. The properties of the MT channels were
determined and compared with vertebrate inner ear MT channels.

	
  
APPLICATION OF SPERM CRYOPRESERVATION TO CONSERVATION PRACTICES IN SALMONIDS: AN
EXAMPLE OF THE PRACTICE
Horvath, A., Jesensek, D., Snoj, A., and Urbanyi, B.
Email: Horvath.Akos@mkk.szie.hu
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Department of Aquaculture, Szent Istvan University, Pater Karoly u. 1., Godollo, H-2100, Hungary
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: The possibilities of using sperm cryopreservation in aquaculture or species conservation have been
discussed by various authors, however, little information is available on its use in the practice. In this study, results
of the application of salmonid sperm cryopreservation in the hatchery practice of an angling club dealing with
conservation and restocking of two species affected with introgressive hybridization are discussed. The marble trout
(Salmo marmoratus) and the Adriatic population of the grayling (Thymallus thymallus) in Slovenia that inhabit a
single river system of the Adriatic drainage have widely hybridized with introduced brown trout (Salmo trutta m.
fario) and allochthonous grayling from the Black Sea drainage. Sperm cryopreservation of wild males combined
with verification of the genetic background of these fish using molecular markers was carried out and cryopreserved
sperm of individuals with the highest share of the Adriatic genotype was used for fertilization of individuals in the
broodstock.

	
  
EARLY SEX INVERSION OF THE ASIAN SEA BASS REARED IN A FRESHWATER INTENSIVE SYSTEM
Horvath, A., Szentes, K., Szabo, T., Csorbai, B., Borbely, Gy., Bernath, G. and Urbanyi, B.
Email: Horvath.Akos@mkk.szie.hu
Deaprtment of Aquaculture, Szent Istvan University, Pater Karoly u. 1. Godollo, H-2100, Hungary
Symposium: General Contributed Papers
Presentation Type: Poster
Abstract: In the present study we investigated the gametogenesis and sex inversion in the catadromous and
protandrous hermaphroditic Asian sea bass (Lates calcarifer) cultured in a recirculating aquaculture system using
conventional histology methods. Individuals aged 21-27 months were cultured at a warm-water recirculation system
in Jászkisér, Hungary. Each week, 5 experimental fish were hormonally induced for 3 months and gonads were
fixed for histology 3 times during the experiment. Total length and weight of the fish were recorded both in the
treated and the controll experimental group. According to our findings, sex inversion of Asian sea bass starts earlier
in the recirculation system than it was previously described and can be influenced by changing the rearing
conditions. Intensive spermatogenesis was the effect of hormone induction while the controll group strarted to
change sex during the experiment. Fish kept in the original rearing conditions only showed early stages of
spermatogenesis.

	
  
CHEMICAL COMMUNICATION IN TILAPIA: A COMPARISON OF OREOCHROMIS MOSSAMBICUS
WITH O. NILOTICUS
Hubbard, P.C., Mota, V.C., Da Silva, J.P., Keller-Costa, T., and Canário, A.V.M.
Email: phubbard@ualg.pt
Centro de Ciências do Mar, Universidade do Algarve, Campus de Gambelas, 8005-139 Faro, Portugal
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Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: The cichlids provide an ideal model for chemical communication in reproduction and speciation. Male
Mozambique tilapia (Oreochromis mossambicus) use urine to signal dominance status. Furthermore, a steroid
glucuronide in their urine is a potent odorant, the concentration of which is correlated with social status. The Nile
tilapia (O. niloticus) is a close relative; species divergence probably resulted from geographical separation. We
hypothesized that Nile tilapia use similar chemical signals. The olfactory potency of urine, and crude extracts, from
either species was assessed by the electro-olfactogram and the presence of the steroid glucuronide in urine from the
Nile tilapia by mass-spectrometry. Both species showed similar olfactory sensitivity to urine and extracts from either
species, and similar sensitivity to the steroid glucuronide. This steroid was present at high concentrations in urine
from Nile tilapia. This supports the idea that geographical separation provides no selective pressure for
differentiation of chemical cues in speciation.

	
  
IS OLFACTION AN OSMOREGULATORY SENSE IN THE EUROPEAN EEL?
Huertas, M., Canario, A.V.M and Hubbard, P.C.
Email: mhuertas@msu.edu
Michigan State University. Fisheries and Wildlife Dept. Rm. 13 Natural Resources Bldg. East Lansing, MI 48824,
USA
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: Sensory systems involved in osmoregulation are poorly understood in fish. Our study aimed to test
whether olfaction is one of the senses that modulate the osmoregulatory process using as a model the European eel,
a catadromous fish with rapid adaptation to environmental salinity changes. Our work showed that eels have a high
olfactory sensitivity to changes in environmental Ca2+ and Na+ concentration. Pharmacological, histological and
molecular studies suggest specific Ca2+ sensing receptors in the eel olfactory epithelium, with a differential
distribution between freshwater and seawater fish. Finally we evaluated the effect of anosmia in acute adaptation to
either fresh or sea water and found a delay in the osmoregulatory response in anosmic fish.

	
  
MOLECULAR PHYIONGY OF ACID SECRETION FUNCTION IN MEDAKA
Hwang, P.P., Lin, C.C., Hsu, H.H., Horng, J.L., Lin, L.Y., Thermes, V., and Prunet, P
Email: pphwang@gate.sinica.edu.tw
Institute of Cellular and Organismic Biology, Academia Sinica, Nankang, Taipei, Taiwan
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
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Abstract: In this present study, medaka embryos were acclimatized to acidic water to investigate the mechanism of
acid secretion by ionocytes in the embryonic skin/gills. Two types of ionocytes, NHE type with apical NHE3 and
HA (H+-ATPase) type with basolateral H+-ATPase, were identified in medaka embryonic skin/gills by double/triple
in situ hybridization and immunocytochemistry. The mRNA expression of NHE3/H+-ATPase and cell numbers of 2
types of ionocytes were all increased after acid acclimation; however, the quantity of mRNA and cell number of
NHE ionocytes were much higher than that of HA ones. Loss-of-function of NHE3 resulted in decreased H+
apparent fluxes on ionocytes by the scanning ion selective electrode technique. Bafilomycin (a HA inhibitor) was
peviously reported to show no effect on H+ fluxes at ionocytes. Taken together, apical NHE3, but not basolateral
H+-ATPase, is one of the major players carrying out acid secretion function in medaka skin and gills.

	
  
ROLES AND INTERACTION OF ZEBRAFISH SODIUM ION TRANSPORT RELATED PROTEINS IN
MITOCHONDRION-RICH CELLS
Ito, Yusuke, Sayako Kobayashi, Nobuhiro Nakamura, Masahiro Esaki, Kazuyuki Hoshijima, and Shigehisa Hirose
Email: yusukito@bio.titech.ac.jp
Department of Biological Sciences, Tokyo Institute of Technology, Yokohama, 226-8501, Japan
Symposium: Zebra Fish
Presentation Type: Poster
Abstract: We previously reported that V-type H+-ATPase/mitochondrion-rich cells (vH-MRCs) on the skin of
zebrafish larvae are primary sites for sodium uptake. However, sodium uptake through Na+/H+ exchanger 3b
(Nhe3b) has been questioned from its thermodynamic point of view. In this study, we performed a proximity
ligation assay in order to identify the close association between Carbonic Anhydrase (CA) isoforms Ca2a, Ca15a,
Rhesus type C Glycoprotein 1 (Rhcg1) and Nhe3b. The result showed close association of Ca2a, Ca15a, Rhcg1 and
Nhe3b in vH-MRC. Our findings suggest that Ca2a, Ca15a, Rhcg1 and Nhe3b might possibly form a transport
metabolon in order to uptake sodium from the unfavorable environment.

	
  
INVESTIGATING THE ROLE OF MYOSTATIN IN RAINBOW TROUT THROUGH THE USE OF
EXOGENOUS GROWTH HORMONE
Jaffe, I.M., and Bradley, T.M.
Email: ian_jaffe@my.uri.edu
University of Rhode Island Kingston RI 02881, USA
Symposium: Improving Fish Culture
Presentation Type: Poster
Abstract: The regulation of somatic growth in vertebrates is controlled by both genetic and endocrine factors. In
teleosts, as in other vertebrates, the somatotropic axis is principally responsible for mediating body growth. In
mammals myostatin, a member of the Transforming Growth Factor-beta (TGF-beta) superfamily of ligands, has
been established as a negative regulator of skeletal muscle growth. The role of the protein in teleosts however,
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remains unresolved. Two lines of transgenic rainbow trout were used to elucidate the function of this protein. One
expressed a specific inhibitor of myostatin, and the other a broad spectrum TGF-beta inhibitor. Fish producing these
inhibitors were injected with recombinant bovine growth hormone (BST) to evaluate the effect of BST in normal,
myostatin and TGF-beta inhibited animals. Somatic indices, muscle fiber composition, and the expression of
muscle-specific genes were examined. Supported by NRI Grant 2009-35206-05288 from the USDA National
Institute of Food and Agriculture.

	
  
ELEVATED DIETARY SELENIUM DISRUPTS ENERGETIC AND ENDOCRINE HOMEOSTASIS IN FISH
Janz, D.M.
Email: david.janz@usask.ca
Toxicology Centre, University of Saskatchewan, 44 Campus Drive, Saskatoon, SK, S7N 5B3, Canada
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Our field research in several fish species collected from areas receiving complex mining effluents
elevated in trace metals and nutrients revealed consistently greater energy stores (triglycerides and glycogen) and an
impaired physiological stress response compared to fish collected from reference sites. We hypothesized that
selenium, which was elevated in water and fish tissues from these exposure sites, was responsible for the observed
responses. In subsequent laboratory experiments, zebrafish and rainbow trout exposed chronically to elevated
dietary selenium concentrations exhibited greater energy stores and an attenuated cortisol response to acute stress.
Despite greater energy stores, zebrafish displayed impaired swimming performance as indicated by reduced critical
swimming speed, greater oxygen consumption, increased cost of transport, and reduced factorial aerobic scope.
These results coincided with reduced mRNA transcript abundance of several key enzymes and transcription factors
involved in energy mobilization, suggesting that environmentally relevant selenium exposure causes
ecophysiological consequences in fish that may threaten their fitness in natural aquatic ecosystems.

	
  
LONG-TERM REGULATION OF APPETITE IN FISH; IS THERE A LIPOSTATIC MECHANISM AND IS
LEPTIN THE LIPOMETER?
Jørgensen, E.H., Jobling, M.
Email: even.jorgensen@uit.no
BFE faculty, Department of arctic and marine biology, University of Tromsø, 9037 Tromsø, Norway
Symposium: Food Intake and Utilization
Presentation Type: Oral
Abstract: Appetite is regulated on both a short- and a long-term basis. In fish, short-term regulation of appetite
involves signalling molecules similar to those seen in mammals but little is known about the mechanisms regulating
their long-term appetite and energy homeostasis. Body fatness has an inhibitory effect on appetite in fish, indicating
a mammalian “lipostatic model” for appetite regulation also in fish. In mammals, leptin act as an endocrine link
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between peripheral fat stores and brain centers that control appetite and energy balance, but the role of this hormone
in fish remain inconclusive. Seasonal mammals have proven valuable in revealing mechanisms underlying a
lipostatic regulation and, in line with this, we use the seasonal anadromous Arctic charr (Salvelinus alpinus) as a
model fish species to investigate how long-term appetite is regulated in fish. Anadromous charr are anorexic and
emaciate during winter, whereas the summer is characterized by hyperphagia and fat accumulation. Ongoing studies
aim to reveal if there is a lipostatic regulation of appetite in fish, and the neuroendocrine mechanisms that regulate
their long-term appetite and energy homeostasis.

	
  
NA+/K+-ATPASE ISOFORM REGULATION IN THREE-SPINE STICKLEBACK (GASTEROSTEUS
ACULEATUS) DURING SALINITY ACCLIMATION
Judd, S.M., Schulte, P.M. and Bystriansky, J.S.
Email: sjudd224@yahoo.com
Department of Biological Sciences DePaul University, USA
Symposium: Ion and Acid- Base Regulation
Presentation Type: Poster
Abstract: Gasterosteus aculeatus is an euryhaline fish species that inhabits a wide variety of environments ranging
from freshwater to seawater with some freshwater populations being landlocked. Gill Na+/K+-ATPase plays an
important role in the animal’s ability to osmoregulate in different environments and an interesting phenomenon of
Na+/K+-ATPase isoform switching has been observed in other euryhaline species. The genome of G. aculeatus has
been sequenced and four Na+/K+-ATPase isoforms have been identified making them an ideal species to study the
mechanisms of regulation of individual isoforms. This study examined the expression of three isoforms of Na+/K+ATPase in wild G. aculeatus collected from either freshwater or seawater. Fish were transferred to either freshwater
or seawater and gill Na+/K+-ATPase expression was monitored. No significant change in mRNA expression was
seen in either α3 isoforms following freshwater acclimation however a significant decrease was seen in α1,
suggesting G. aculeatus also displays isoform specific Na+/K+-ATPase regulation.

	
  
BURBOT EARLY LIFE HISTORY STRATEGIES IN THE GREAT LAKES
Jude, D., Wang, Y., Hensler, S., and Janssen, J.
Email: DJUDE@UMICH.EDU
School of Natural Resources and Environment, 440 Church St., Ann Arbor, MI 48109-1041, USA
Symposium: Symposium on Burbot
Presentation Type: Oral
Abstract: Burbot exhibit three reproductive strategies: 1.) They spawn in tributaries in winter and larvae exit to a
Great Lake or, 2.) They remain as residents there, 3.) They spawn on near shore areas in winter. We identified a
fourth - summer spawning at deep reefs. Evidence for tributary spawning was newly hatched burbot in the St.
Marys River – Jude et al. (1998) and the Bark River (Mansfield et al. 1983). Resident populations also exist in some
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Michigan rivers: e.g., the Muskegon, Ford, and Big Cedar River. Evidence for winter near shore spawning was
provided by power plant monthly entrainment studies (Mansfield et al. 1983). Burbot are also spawning on the midlake reefs in southern Lake Michigan because: 1.) We collected adult burbot there, 2.) We collected 4,074 burbot
larvae in June-July (many were newly hatched), and 3.) Newly hatched burbot larvae were collected in the EPA
monitoring program’s samples during mid-August.

	
  
SEX PHEROMONE RESEARCH OF WHITE STURGEON ACIPENSER TRANSMONTANUS
Junho, E., David, A.C., and Sang-Seon, Y.
Email: zuno3302@gmail.com
University of British Columbia, University Boulevard 6720, Vancouver, V6T 1Z4, Canada
Symposium: Anthropogenic Noise
Presentation Type: Poster
Abstract: To identify the putative sex pheromone, we collected bile acid and ovarian fluid in mature white sturgeon.
Taurine conjugated bile acids, Taurocholic acid (TCA), Taurodeoxycholic acid (TDCA) and 5β-Cyprinol sulfate
(CYP-S) are detected by the Liquid Chromatography-Mass Spectrometry (LC/MS). Electro-olfactogram (EOG)
technique is applied to test these sex pheromone candidates in the olfactory epithelium of white sturgeon. We
anesthetize white sturgeon with circulating the low concentrated MS-222 (>0.005%) to the mouth constrantly in
EOG test then it is safely back to the aquarium after experiment. Excitatory thresholds to taurine conjugated bile
acids ranged between 10-9 and 10-7M. Sep-Pak cartridge extraction samples in ovarian fluid is also tesed in the
olfactory epithelium of white sturgeon. Bio-assay will be accomplished with the chemical compounds generate higly
EOG responses to identify the sex pheromone of white sturgeon.

	
  
ORAL ADMINISTRATION OF LACTOFERRIN AND A MINERAL MIXTURE FROM WILD PLANTS
ENHANCES DISEASE RESISTANCE AGAINST BACTERIAL AND PARASITIC INFECTIONS
Kakuta, I., and Takase, K.
Email: kakuta@isenshu-‐u.ac.jp
Department of Bioengineering, Senshu University of Ishinomaki, Japan
Symposium: Improving Fish Culture
Presentation Type: Poster
Abstract: Effects of oral admnistration of lactoferrin (LF) and a plant mineral mixture (MM) on biodefense
activities in fish were examined. LF or MM was administered at 40-200 mg/kg BW/day for 3 weeks or longer.
Significant increases in the number of skin mucous cells, the specific activities for both the lectin and the lysoenzyme in skin mucus, as well as increased non-specific defense activity in the blood, were found in goldfish, red
sea bream, yellowtail and amberjack with the treatment. LF reduced tremendously the occurrence of white spot
disease (Ichthyophthirius multifilis for goldfish and Cryptocaryon irritans for red sea bream). The number of
Benedenia seriolae on the fish skin also decreased significantly in yellowtail fed LF at 100 mg/kg BW/day and
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above, and in amberjack fed MM at 45 mg/kg BW/day. These results suggest that the administration of LF and MM
to fish are very effective against bacterial and parasitic infections.

	
  
FISH VILLIN-LIKE PROTEIN INVOLVED IN FUNCTIONAL MORPHOLOGY IN THE APICAL SURFACE
OF IONOCYTES
Kang, C.K., and Lee, T.H.
Email: kangck0420@gmail.com
No. 250,Kuo Kuang Road, Department of Life Sciences, National Chung-Hsing University, Taichung 402, Taiwan
Symposium: Ion and Acid- Base Regulation
Presentation Type: oral
Abstract: In euryhaline teleosts, gill ionocytes exhibit plastic morphologies of apical membrane to process ion
uptake and ion excretion in response to external media with hypo- and hyper-osmolality, respectively. Microvilli
obviously occurred in gill ionocytes of the fresh water-adapted euryhaline medaka (Oryzias dancena) rather than in
those of seawater-adapted individuals. To date, the molecular mechanism of the microvilli formation in the
ionocytes was still unclear. This study was the first to identify villin-like (VILL) protein in teleosts and illustrated
the correlation between apical microvilli of the ionocytes and VILL expression. The expression of VILL protein was
hypoosmolality-dependent in medaka gills. The distribution of VILL protein was found in apical regions of the
ionocytes with microvilli. Taken together, fish VILL protein was suggested to be involved in the formation of
microvilli in the apical surfaces of ionocytes for hyperosmoregulation.

	
  
LOCAL BLOOD ACIDIFICATION IN THE SWIMBLADDER: NEW INSIGHTS FROM FISH GENOME
DATABASE
Kato, A., Munakata K., Umezawa, T., Ogoshi, M., Doi, H., Romero, M.F., Hirose, S.
Email: akirkato@bio.titech.ac.jp
Department of Biological Sciences, Tokyo Institute of Technology Yokohama Kanagawa 226-8501, Japan
Symposium: Ion and Acid- Base Regulation
Presentation Type: oral
Abstract: In the swimbladder, blood is locally acidified by lactic acid generation and O2 is liberatied from Root
effect hemoglobin for the inflation. To identify genes involved in the local blood acidification, we analyzed the
swimbladder of fugu (Takifugu rubripes) by genome database mining, expression analyses, and
immunohistochemistry. Gas gland cells contained glycogen, GAPDH, and a gluconeogenesis enzyme FBP1 at high
levels, suggesting that a futile cycle consumes ATP and generates heat. In basolateral membrane of gas gland cells,
GLUT6 and a cinnamate-insensitive low-affinity/high-conductance lactic acid transporter MCT4b were highly
expressed and may mediate glucose uptake and lactic acid secretion, respectively. A cinnamate-sensitive highaffinity lactic acid transporter MCT1b was highly expressed in arterial, but not venous, capillary endothelial cells in
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rete mirabile and may mediate recycling of lactic acid in rete mirabile. These results provide new insights for how
swimbladder acidifies blood and inflates under water pressure.

	
  
FIELD AND LABORATORY EVIDENCE FOR THE IMPACTS OF EPISODIC ACIDIFICATION AND
ALUMINUM ON ATLANTIC SALMON
Kelly, J.T., Regish A.M., Monette, M.Y., Nislow, K.H., S.D. McCormick
Email: jkelly@newhaven.edu
Department of Biology and Environmental Science, University of New Haven, 300 Boston Post Road, West Haven,
CT 06516, USA
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Extirpations from chronic acidification have been well documented for Atlantic salmon (Salmo salar) in
Norway, but the impacts of episodic acidification that occurs in eastern North America are less certain. In lab
studies, smolts were exposed to low pH and inorganic aluminum (acid/Al) to determine the thresholds for short-term
physiological impacts. Acid/Al impairs salinity tolerance at moderate levels and is lethal under more severe
conditions. Smolts exposed to moderate acid/Al for 5 days took 4-7 days for salinity tolerance to recover. Further,
we found a differential sensitivity to acid/Al in the freshwater and seawater isoforms of the alpha subunit of
Na+,K+-ATPase, which corresponds to their relative impacts on freshwater and seawater osmoregulation. Seasonal
water chemistry profiles from 29 sampling sites in Vermont and New Hampshire (2007-2009) found many locations
where acid/Al levels exceeded physiological thresholds, especially in the Merrimack River system. Smolts
emigrating from the upper Merrimack watershed had elevated gill aluminum and decreased gill Na+,K+-ATPase
activity compared to smolts in the more buffered Connecticut River system. These observations may explain the
very low return rates of fish stocked into the upper Merrimack watershed compared to the Connecticut River system,
and indicate that episodic acidification is impacting Atlantic salmon in North America.

	
  
INHIBITION OF P-GLYCOPROTEIN IN THE BLOOD-BRAIN BARRIER OF SALMONIDS AFFECTS
IVERMECTIN-INDUCED SWIMMING DYSFUNCTION
Kennedy, C.J., and M. Mittelstadt
Email: ckennedy@sfu.ca
Dept. Biological Sciences, Simon Fraser University, 8888 University Drive, Burnaby, BC, V5A 1S6, Canada
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: The blood-brain barrier (BBB) in vertebrates protects the brain from the accumulation of potentially toxic
compounds, partly through the presence of high concentrations of ATP-binding cassette protein transporters
including P-glycoprotein (ABCB1). Objectives of this study were: to determine if the neurotoxin and P-glycoprotein
substrate ivermectin affected swim performance in trout, and to determine if modifications to P-gp activity (via
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competitive inhibition by verapamil) affected ivermectin-induced alterations in swimming performance. Critical
swimming speed in ivermectin-exposed fish was significantly reduced (12%) compared to control fish, and reduced
(27%) in the ivermectin/verapamil treatment group. Treatment of fish with 3H-ivermectin showed an increased
accumulation of 3H-ivermectin in the 3H-ivermectin/verapamil treatment group compared to the 3H-ivermectin
only exposure group. This study indicates the importance of P-glycoprotein in the BBB of fish and how neurotoxins
crossing the BBB can affect CNS function and significantly impair important functions in fish such as swimming
performance.

	
  
PSEUDLOLOMA NEUROPHILIA IN ZEBRAFISH: MODES OF TRANSMISISON AND IMPACTS OF THE
INFECTION ON RESEARCH
Kent, M.L., Sanders, J.S.
Email: michael.kent@oregonstate.edu
Departiment of Microbiology, 220 Nash Hall, Oregon State University, Corvallis, OR 97331, USA
Symposium: Parasites of Fish
Presentation Type: Oral
Abstract: Pseudoloma neurophilia (Microsporidia) is the most common pathogen detected in zebrafish (Danio
rerio) from research facilities. The parasite infects the central nervous system and muscle, and is associated with
emaciation and skeletal deformities. The parasite is associated with reduced growth. However, many fish have
subclinical infections. Infected fish that are stressed show a a correlation of intensity of infection with reduced
fecundity. In the past zebrafish have been used mostly in developmental genetics research, but now adult fish are
being used as research endpoints in a toxicology, oncology, immunology, infectious disease, behavior and aging
studies. This increases the concern regarding the impact of non-protocol induced variation in research. Pseudoloma
neurophilia can be readily transmitted by feeding spores or infected tissues, or cohabitation. Spores are released
from live fish in the urine, feces, and sex products during spawning. Spores of P. neurophilia infects are frequently
found in the ovarian tissue, and occasionally within eggs. Our recent experiments showed that the parasite is
maternally transmitted. This is the first, direct evidence of maternal (vertical) transmission of a microsporidium
that infects a vertebrate host.

	
  
PATHOGENS AND EN ROUTE/PRESPAWNING MORTALITY IN CHINOOK SALMON IN THE
WILLAMETTE RIVER, OREGON
Kent, M.L., Benda, S.E., and Schreck, CB
Email: michael.kent@oregonstate.edu
Department of Microbiology, 220 Nash Hall, Oregon State University, Corvallis, OR, USA
Symposium: Parasites of Fish
Presentation Type: Oral
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Abstract: Prespawning (PSM) in Chinook salmon in the Willamette River system is a serious concern, as in some
years the mortality approaches 90%. In 2009 - 2011, we examined several hundred adult salmon for pathogens and
histological changes from this watershed representing three categories: 1) PSM fish 2) healthy salmon collected
during the summer, and 3) post spawn survivors. Most PSM fish had more severe infections by various bacterial
and parasitic pathogens than healthy fish collected at the same time in the summer. However, pathogen burdens
increased with time, and fish surviving to spawn in September often had pathogen burdens similar to those found in
PSM fish. These observations show that that pathogen burden is associated with PSM, which may be due to length
of time the adult fish are in the river or an underlying physiological condition that predisposes these fish to
infections.

	
  
FATTY ACIDS COMPOSITION IN XIPHOPHORUS HELLERI (POECILIIDAE: CYPRINODONTIFORMES)
IN EXPOSURE TO ALUMINIUM IN ACIDIC pH
Kida, B. M. S., Vieira, V. R. O., Moreira, R. G., Correia, T. G.
Email: biancakida@gmail.com
Rua do Matão, nº 321 - travessa 14 - Cidade Universitária - São Paulo/ SP - 05508-090, Brazil
Symposium: Fish in a Toxic World
Presentation Type: Poster
Abstract: Fatty acids (FA) are important in many biological functions in organisms and they are also considered
important biomarkers in aquatic organisms due to the effect of anthropogenic actions. This study aimed to analyze
the effects of exposures to 0.5 ppm of dissolved aluminium (Al) in acidic pH, in the mobilization of total FA
(saturated, monounsaturated and polyunsaturated) in ovaries (with oocytes or embryos), liver and muscle of adult
females of the ovoviviparous fish Xiphophorus helleri. Al in acidic pH alters the pattern of mobilization of FA in
ovaries and liver at different reproductive stages (females with embryos or oocytes). We suggest that Al exposition
may have accelerated spawning in both groups of females due to the increase of PUFA in ovaries with oocytes, FA
probably from the liver and also the increase of PUFA in ovaries with embryos in the final maturation, but not using
the hepatic reserves.

	
  
STEROIDAL REGULATION OF OVULATION VIA ACTIVATION OF THE ARACHIDONIC ACID
PATHWAY IN ZEBRAFISH
Knight, O.M., and Van Der Kraak, G.
Email: oknight@uoguelph.ca
University of Guelph 50 Stone Road East, Guelph, N1G 2W1, Canada
Symposium: Zebra Fish
Presentation Type: Poster
Abstract: Both the maturation-inducing steroid 17-alpha-20-beta-dihydroxy-4-pregnen-3-one (17,20BP) and
prostaglandins (PGs) are believed to be essential for ovulation in teleosts, though the specific physiological
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pathways involved are unclear. It was recently established that ovulation can be induced in female zebrafish within
4 hours of exposure to 17,20BP in vivo. To further elucidate the role of PGs in mediating zebrafish ovulation, this
study quantified ovarian mRNA levels of cytosolic phospholipase A2 (cpla2) and cyclooxygenase 2 (ptgs2), genes
involved in the production of PGs from the precursor arachidonic acid, after a 2-hour exposure to 10 nM 17,20BP in
vivo. Expression of both genes was significantly higher in treated fish than controls. These results provide support
for this bioassay as an acceptable representative of the natural ovulatory cycle and suggest that 17,20BP activates
the arachidonic acid pathway. Future studies will use this bioassay to ascertain the mechanism of action of PGs in
zebrafish ovulation.

	
  
IDENTIFICATION OF POTENTIAL GENETIC MARKERS FOR IMPROVED GROWTH RATE IN CHANNEL
CATFISH
Kobayashi, Y., Peterson, B.C., and Waldbieser, G.C.
Email: y_kobayashi@fhsu.edu
Fort Hays State University, 600 Park St. Hays, KS 67601, USA
Symposium: Food Intake and Utilization
Presentation Type: Oral
Abstract: Identification of genetic polymorphism associated with muscle growth would improve selection
efficiency of channel catfish broodstock. Because faster growth is typically associated with increased food intake,
factors involved in food intake regulation may serve as potential gene markers for selection of superior fish. We
evaluated genes encoding two anorectic factors, cocaine and amphetamine regulated transcript (CART) and
cholecystokinins (CCKs), as potential marker candidates. The CART mRNA amount changes in response to food
intake and is lower in fish selected for faster growth. The CCK mRNA amount increases after refeeding in fasted
fish in a transcript-specific manner. Further, we evaluated a factor that affects muscle nutrient metabolism,
uncoupling protein 2 (UCP2), for its potential as a genetic marker. The UCP2 mRNA amount increases in fasted
fish, and refeeding decreases the amount in a transcript-specific manner. Effects of selection for faster growth on
CCK and UCP2 mRNA expression are currently being investigated.

	
  
ELECTROCARDIOGRAPHY TO STUDY THE EFFECTS OF FLUORIDE ON THE HEART FUNCTIONS OF
ADULT ZEBRAFISH
Kovacs, R., Gazsi, Gy., Bencsik, D., Bakos, K., Baska, F., Grosz, Gy., Grosz, T., Urbanyi, B., Csenki, Zs.
Email: csenki.zsolt@mkk.szie.hu
Department of Aquaculture, Szent István University, Pater K. Street 1., Godollo H-2100, Hungary
Symposium: Zebra Fish
Presentation Type: Poster
Abstract: Generally, mammalian models are used to understand the impacts of environmental and genetic factors
on the development of cardiovascular diseases. Zebrafish (Danio rerio) could be a great alternative as the genes,
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receptors, molecular and physiological processes of this fish are analogous to those in mammals and so to humans as
well. Our aim was to develop a method for testing long term effects of chemicals on the adult fish heart by using
electrocardiography. To test the applicability of the method, fish were treated with sodium-fluoride (NaF) for three
months. In the third month, significant Q-T prolongation was found in the 100 ppm group. We also found significant
HR decrease in the 3rd month 200 ppm group. Based on the results the above method could be a useful tool for
studying the effects of chemicals and environmental pollutants on the cardiovascular system. This work was
supported by GOP-1.1.1.-07/1-2008-0009 and TÁMOP-4.2.2.B-10/1-2010-0011 projects.

	
  
C-AMP AFFECTS NA+ UPTAKE VIA PKA IN ZEBRAFISH LARVAE.
Kumai, Y. and Perry, S.F.
Email: yusuke.kumai@gmail.com
Department of Biology, University of Ottawa 30 Marie Curie, Ottawa, ON K1N 6N5, Canada
Symposium: Zebra Fish
Presentation Type: Oral
Abstract: Freshwater (FW) fish must actively absorb ions from the environment. Recently, we demonstrated that
stimulation of beta-adrenergic receptors increases Na+ uptake in developing zebrafish larvae. Activation of betaadrenergic receptors activates adenylyl cyclase and increases [cAMP]. Here, we show data on how cAMP affects
Na+ uptake in zebrafish larvae. Treatment with two protein kinase A (PKA) inhibitors (H89 and rp-cAMP) both
decreased Na+ uptake in acid-exposed zebrafish larvae and prevented the induction of Na+ uptake following their
transfer to an acidic environment. However, because treating larvae with forskolin following their exposure to H89
still increased Na+ uptake, it is possible that another pathway (most likely mediated by exchange protein activated
by cAMP, or EPAC) is responsible for Na+ uptake. Interestingly, treating the larvae with H-89 prevented the fullproliferation of HR cells (an ionocyte responsible for Na+ uptake in zebrafish), suggesting the cAMP-signaling
could be regulating the HR cell proliferation in acid-exposed zebrafish.

	
  
PRIMARY CULTURE OF OVARIAN FOLLICULAR CELLS TO STUDY GENE REGULATION AND
FUNCTION IN EUROPEAN SEA BASS
Lan-Chow-Wing, O., Crespo, B., Zanuy, S., Gómez, A.
Email: Olivier@iats.csic.es
Department of Fish Physiology and Biotechnology, (IATS), (CSIC). 12595 Torre la Sal, Ribera de Cabanes,
Castellón, Spain
Symposium: Fish Cell Cultures
Presentation Type: Oral
Abstract: Sea bass is an important species for southern European aquaculture. The molecular and biochemical tools
developed so far have contributed to increase our knowledge on its reproductive endocrinology. However, contrary
to fish model species like medaka or zebrafish, its reproductive cycles are restrictive for studies of the
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paracrine/autocrine factors that act at the follicle level. A three year period is required for females to reach puberty,
annual reproduction limits ovarian primary culture and transgenic technology is not available. We developed a rapid
extraction protocol to grow ovarian follicular cells that allows a freezing-thawing strategy. After characterization of
these cells in terms of gene expression and steroidogenic ability, we successfully tested their responsiveness to
exogenous stimulation and transfection. We are currently using this primary culture system to study follicular gene
regulation by hormonal stimulations, overexpression of transcription factors and promoter functional analysis.
Supported by MICINN (AGL2008-02937, AGL2011-28890, PhD-fellowship O.L-C-W), GV (REPROBASPrometeo).

	
  
EFFECTS OF TEMPERATURE, HYPOXIA AND MYCOBACTERIOSIS ON STRIPED BASS METABOLISM
Lapointe, D., Vogelbein, W.K., Fabrizio, M.C., Gauthier, D.T., and Brill, R.W.
Email: dlapointe@vims.edu
Virginia Institute of Marine Science, College of William and Mary, P.O. Box 1346, Gloucester Point, VA, 230621346, USA
Symposium: Climate Change
Presentation Type: Oral
Abstract: The interactive effects of temperature, hypoxia, and the bacterial disease mycobacteriosis that is currently
epidemic in striped bass remain unexplored. Thus, our objective was to quantify the individual and interactive
influences of these three major stressors on the metabolism of wild-caught adult striped bass from the Chesapeake
Bay. We determined the standard metabolic rate (SMR), maximum metabolic rate (MMR), critical oxygen
saturation (Scrit), and MMR under a fixed level of hypoxia at normal (20°C) and elevated (28°C) temperatures of
healthy and visibly diseased (exhibiting skin lesions) fish. As expected, SMR increases with increasing temperature
and MMR is lower under hypoxia. Mycobacteriosis alone does not impact SMR or MMR. However, the disease
seems to amplify the effect of temperature on SMR. Combined with the detrimental effect of hypoxia on MMR, our
data suggest that the scope for activity (MMR/SMR) of diseased striped bass in warm hypoxic waters is significantly
compromised.

	
  
HEAVY METAL CONCENTRATION IN Parachannah obscura (Gunther) AND Hepsetus odoe (Bloch) OF AN
ABANDONED GOLD MINING RESERVOIR, IGUN; OSUN STATE, NIGERIA
Lawal,O.A.,Komolafe,O.O.
Email: komolafe@oauife.edu.ng
Obafemi Awolowo University,Ile-Ife,Osun State ,220005, Nigeria
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: This study assessed the concentration of some heavy metals in two tropical fresh water fish species
(Parachannah obscura (Bloch) and Hepsetus odoe (Gunther)) from an abandoned gold mine reservoir between May
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2008 and April 2009.The fillet, gills and liver were analysed for chromium, cadmium, copper and nickel using
inductively coupled plasma optical emission spectrometer. High metal concentrations were recorded in the fish
organs in dry and wet seasons when compared to the WHO and FEPA maximum allowable standards in fish food.
Irrespective of the season, chromium was most bioaccumulated at 2644.04 µg/g ± 1024 in the liver while nickel had
the least concentration (4.57µg/g ± 0.243) in the fillet. In P.obscura, difference in the metal uptake in the seasons
were statistically insignificant at (P > 0.05)while in H. odoe metal uptake was found to be statistically different at
(P< 0.05).Cadmium concentrations in all fish samples were non-detectable.

	
  
HYPOXIA PROLONGS DIGESTION IN THE AIR-BREATHING STRIPED SNAKEHEAD
Lefevre, S., Huong, D.T.T., Phuong, N.T., Wang, T., and Bayley, M.
Email: sjannielefevre@gmail.com
Aarhus University, Dep. of Bioscience, Zoophysiology, C.F. Møllers allé 3, Bygn. 1131, 8000 Århus C, Denmark
Symposium: Tropical Environments
Presentation Type: Oral
Abstract: Here, we investigated if an air-breathing fish, the striped snakehead Channa striata, is able to support the
increased metabolism during digestion when exposed to severe hypoxia. We measured the partitioning of oxygen
uptake during digestion, and the duration and size of the postprandial metabolism (specific dynamic action or SDA),
in hypoxic (30mmHg) and normoxic (150mmH) snakehead. The peak MO2 was significantly lower in hypoxic
animals than normoxic animals, and the SDA response lasted 6 h longer. The data show that despite C. striata being
an air-breather, the limited aquatic respiration in severe hypoxia impairs its metabolic performance during digestion.
Further studies are needed to investigate the underlying mechanisms.

	
  
COST OF SURFACING IN THE AIR-BREATHING STRIPED CATFISH
Lefevre, S., Wang, T., Huong, D.T.T., Phuong, N.T., and Bayley, M.
Email: sjannielefevre@gmail.com
Aarhus University, Dep. of Bioscience, Zoophysiology, C.F. Møllers allé 3, Bygn. 1131, 8000 Århus C, Denmark
Symposium: Swimming Physiology
Presentation Type: Oral
Abstract: Due to the increased travelling distance involved when an air-breathing fish has to swim to the surface
and down again, it can be proposed that air-breathing would result in a rise in the cost of transport (COT). In order
to investigate this hypothesis we used the striped catfish Pangasianodon hypophthalmus, which has a capacity for
aquatic oxygen uptake in normoxia that is sufficient to support metabolism during swimming without air-breathing.
We measured the partitioning of oxygen uptake (MO2) and calculated the net COT with and without access to air at
all swimming speeds up to the critical swimming speed. The net cost of transport was 25% lower in fish that did not
air-breathe compared to fish that did, showing that the energetic cost of surfacing can be substantial.
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OVERWINTERING DYNAMICS IN NORTHERN STREAM FISHES
Leonard, J.B.K., Gagnon, C.R., Haavisto, J.J., Guth, R.A.
Email: jileonar@nmu.edu
Northern Michigan University, Department of Biology, 1401 Presque Isle Ave., Marquette, MI 49855, USA
Symposium: Fish Living on the Edge
Presentation Type: Poster
Abstract: In the upper Midwest, the overwintering period is considered a critical period for survival of native fishes
which may limit stream populations. Winter conditions vary spatiotemporally, and species respond differently to
this variability yielding poorly understood systems that are likely to be impacted by increasing rates of climate
change. We present data evaluating winter fish status in rural and urban streams representing a range of winter
conditions from 2004-2011. One long-term data set demonstrates interannual variability in the pattern of brook trout
condition change during the winter that is likely tied to local weather variations. In 13 localized streams, we have
also been able to demonstrate substantial winter-related variability linked to geomorphic characteristics that impact
species condition. Our preliminary data suggests that increased understanding of the spatial and temporal variability
of winter impacts on coldwater fishes may be critical to understanding population dynamics in small, northern
stream systems.

	
  
DEVELOPMENT OF RAINBOW TROUT PITUITARY CELL LINES CAPABLE OF PRODUCING
PITUITARY HORMONES
Lin. Chun-Mean, Chen, Maria J., Chiou, Pin-Wen Peter, Chen, Thomas T.
Email: thomas.chen@uconn.edu
Department of Cell and Molecular Biology, University of Connecticut, 91 N. Eagleville Rd., U-3125 Storrs CT
6269, USA
Symposium: Fish Cell Cultures
Presentation Type: oral
Abstract: Five single-cell clone lines (mRTP1B, mRTP1E, mRTP1F, mRTP1K and RTP2A) were developed from
rainbow trout pituitary glands. At 150 passages, the doubling time of each single cell clone in a CO2-independent
medium supplemented with10% FBS at 20oC was 3.6 Â± 0.7, 2.8 Â± 0.7, 3.2 Â± 0.8, 5.3 Â± 0.6, 6.6 Â± 0.6 days
respectively; each single-cell clone contains 60 Â± 2 chromosomes. Reverse transcription (RT)-PCR analysis
revealed that in addition to expressing gh, prl and E2-receptor genes, these cell clones also expressed other pituitaryspecific genes such as tsh, ght1, gth2, sl, pomcb, and cr. The expression of gh and prl genes in these five single-cell
clones is responsive to the induction by E2, dexamethasone and o,p-DDT. These cell lines not only can be used to
study factors that regulate the expression of pituitary hormone genes but also be developed as a rapid screening
system for identifying environmental endocrine disruptors.
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SWIMMING DECREASES HYPOXIA TOLERANCE OF JUVENILE STRIPED BASS
Lipkey, G.K., and Nelson, J.A.
Email: glipke1@students.towson.edu
Towson University, USA
Symposium: Climate Change
Presentation Type: Oral
Abstract: Hypoxia occurs in subpycnocline waters of Chesapeake Bay annually, and has lethal and sublethal effects
on endemic species like striped bass (Morone saxatilis) that use this habitat. In response to hypoxia striped bass can
employ behavioral strategies such as reducing activity, escaping the habitat, and aquatic surface respiration. To test
how hypoxia tolerance is affected by swimming activity, challenge tests were conducted on individuals in both
lentic and lotic conditions. Swimming juveniles always lost equilibrium within 2h at 10% O2 saturation, whereas
some individuals tolerated the same saturation indefinitely in static water. Most individuals lost equilibrium in static
water only when exposed to more severe hypoxia (≤ 6% O2 saturation, N=10). All individuals were less tolerant
under lotic conditions (p<0.05). Reducing metabolic oxygen demand may be an important strategy for individuals to
survive near-shore hypoxia, which can develop rapidly and persist up to 10h, making an escape response unlikely.

	
  
INVESTIGATIONS INTO IL-6, CORTISOL, AND MUSCLE PHYSIOLOGY IN RAINBOW TROUT
(ONCORHYNCHUS MYKISS)
Little, J.S., Dunn, A.J., and Lankford, S.E.
Email: lankford@ucmo.edu
University of Central Missouri, WC Morris 306, Warrensburg, MO, 64093, USA
Symposium: Stress in Fish
Presentation Type: Poster
Abstract: Muscle derived IL-6 synthesis is stimulated during exercise in mammals, which has led to the association
of IL-6 with muscle metabolism and regulation. These studies have also revealed associations with other exerciserelated factors, such as cortisol, glycogen, and glucose metabolism. However, there are no data on exercise-induced
changes of muscle-derived IL-6 in fish. We investigated the expression IL-6 mRNA in rainbow trout muscle (red,
white, and/or cardiac muscle) after burst swimming (chasing for 0, 30, or 60 min) or endurance training (1.25
BL/sec for 14 or 28 d). In addition, changes in plasma cortisol and IL-6, muscle glycogen, and GLUT1 and GLUT4
mRNAs were measured to determine if there is a relationship between these factors. IL-6 (~0, 10, 100 pg/mL) was
also infused through indwelling cannulae to examine the relationship between IL-6 and cortisol synthesis in fish.
Our data strongly link IL-6 to muscle function in rainbow trout.
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PHYSIOLOGICAL IMPLICATIONS OF HYPOXIC CONDITIONS FOR JUVENILE ROCKFISH, SEBASTES
MYSTINUS
Litvin, S.Y., Beers, J.M., Somero, G.N., and Micheli, F.
Email: litvin@stanford.edu
Hopkins Marine Station, Stanford University, 120 Oceanview Blvd., Pacific Grove, CA 93950, USA
Symposium: Climate Change
Presentation Type: Poster
Abstract: In the California Current Large Marine Ecosystem, nearshore areas routinely experience upwellingrelated oxygen depletion with hypoxic events recently reported from Baja California to Oregon. Within this region,
shallow habitats of Monterey Bay have increasingly been inundated with pulses of hypoxic waters over the last
decade. We examined physiological mechanisms of the compensatory stress response that aid hypoxia tolerance in
juvenile blue rockfish (Sebastes mystinus) which reside in this system. Rockfish were exposed to low dissolved
oxygen (DO: 2.0 mg/L) over 48 hours and physiological responses were measured using several methods (e.g. blood
metrics: hematocrit, hemoglobin and plasma lactate). This level of DO is known to be a hypoxic threshold for
various marine taxa and is consistent with DO content that species experience periodically within this region. Our
results revealed that DO levels experienced by juvenile blue rockfish within Monterey Bay may negatively impact
the physiological fitness of this species.

	
  
NITRITE CAUSES SEVERE ION BALANCE DISTURBANCES IN THE AIR-BREATHING SNAKEHEAD
lLefevre, S., Jensen, F.B., Huong, D.T.T., Wang, T., Phuong, N.T., and Bayley, M.
Email: sjannielefevre@gmail.com
Aarhus University, Dep. of Bioscience, Zoophysiology, C.F. Møllers allé 3, Bygn. 1131, 8000 Århus C, Denmark
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Here, we investigated the effects of exposure to sub-lethal external nitrite for 7 days on ion-balance in the
air-breathing striped snakehead, Channa striata. Plasma nitrite increased, but remained well below ambient levels.
Nitrate rose, indicating efficient conversion of nitrite to nitrate. Both metHb and HbNO stabilised after 4 days, and
functional Hb levels never fell below 60% of total Hb. In the high exposure group, total osmolality decreased from
320 mOsm to 260 mOsm, and plasma sodium from 150mM to 120mM, while plasma chloride fell from 105mM to
60mM and plasma bicarbonate rose from 12mM to 20mM. The extreme changes in ion balance in C. striata are
different from the response reported in other fish, and further studies are needed to investigate the mechanism.

	
  
A NOVEL APPROACH TO A GROWING PROBLEM: INDUCED NEST FAILURE AS A METHOD FOR
CONTROLLING INVASIVE BASS
Loppnow, G.L., Shuter, B.J., and Venturelli, P.A.
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Email: lopp0010@umn.edu
University of Minnesota-Twin Cities, 200 Hodson Hall, 1980 Folwell Avenue, St. Paul, MN 55108, USA
Symposium: General Contributed Papers
Presentation Type: Oral
Abstract: The spread of smallmouth (Micropterus dolomieu) and largemouth bass (Micropterus salmoides) beyond
their native range is impacting individual species (e.g., sport and prey fishes) and entire food webs. However, we
have yet to develop an effective and efficient means of bass control. Using an age-structured model, we evaluate the
efficacy of bass control via catch-and-release angling during the nesting season. Our hypotheses: that angling will
induce nest failure via predation and abandonment, and that releasing angled adults will prevent conspecific
competitive release. Provided failure is induced in enough nests each year, our simulations suggest that induced nest
failure can result in a smaller population of trophy bass that should have a relatively small impact on native species.
We are beginning to test induced nest failure in both large and small lakes, and recommend this strategy to fisheries
managers who are interested in efficiently and effectively controlling bass through stakeholder involvement.

	
  
STRESS RESPONSE OF RED PIRANHA, Pygocentrus Nattereri TO ANGLING CAPTURE: EFFECT OF FIGHT
AND AIR EXPOSURE TIME
Lorena, C.O.S., Danielle, N.P., Charles D., Marcelo Renan D.S., Levy C.G.
Email: levy.gomes@uvv.br
Vila Velha University, Laboratory of Applied Ichthyology, Rua ComissÃ¡rio JosÃ© Dantas de melo 21 Vila Velha
ES 29102-770, Brazil
Symposium: Fish in a Toxic World
Presentation Type: Poster
Abstract: The aim of this work was to evaluate physiological stress response in red piranha, Pygocentrus nattereri,
to angling fight and air exposure times. Fish was captured by angling at a factorial design, with two water fight time
(1 and 3 minute), and two air exposures time (1 and 3 minute), totaling four treatments combinations. There was no
mortality. There was no effect of fight and air exposure time on cortisol and glucose response of piranha. Cortisol
and glucose values varied between 0.70-0.87 Âµg/dL and 26-34.5 mg/dL, respectively. Lactate was significantly
greater in fish from 3 min fight than in fish from 1 min fight. To prevent immediate physiological disturbance
fisherman can land the fish preferentially 1 min after angling and air exposed time should be lower than 3 min.

	
  
THE CAUDAL NEUROSECRETORY SYSTEM, CALCIUM-SENSING RECEPTOR, CALCIUM
REGULATORY PROTEIN: RESPONSES TO ACUTE HYPOCALCEMIA AND OSMOTIC CHALLENGE
Lu W and Balment R
Email: wqlv@shou.edu.cn
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College of Fisheries and Life Science, Shanghai Ocean University, 999 Huchenghuan Road, Shanghai 201306,
China, Shanghai Shanghai 201306, China
Symposium: Stress in Fish
Presentation Type: oral
Abstract: The European flounder (Platichthys flesus) penetrates well into estuaries and can live in both of
freshwater and sea water. 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 shows striking parallels with the hypothalamic-neurohypophysial system. CNSS secreted peptides have been
implied in osmoregulation, reproductive biology, and perhaps nutritional behavior. Despite much investigation, a
clear physiological role has yet to be elucidated. In this study, we will introduce calcium regulation system in the
CNSS, and examin whether the calcium-sensing receptor (CaSR) plays a role in control of parathyroid hormonerelated protein, stanniocalcin and S100Î² protein of fish.

	
  
PARASITES OF FISH: OVERLOOKED EFFECTS ON FISH ECOPHYSIOLOGY?
Lyndon, A.R.
Email: a.r.lyndon@hw.ac.uk
School of Life Sciences, Heriot-Watt University, Riccarton, Edinburgh, EH14 4AS, UK
Symposium: Parasites of Fish
Presentation Type: Oral
Abstract: Studies of fish ecophysiology (defined as physiologic processes measured in a natural environment) have
expanded greatly over the last twenty years. However, little information is available regarding the impacts of
parasitism on the physiology of free-ranging fish. Consequently, there is a risk of extrapolating from laboratory
studies of fish physiology, where parasitized individuals are typically excluded from analysis, to field situations
where parasites are almost always present. This paper looks at examples of parasites which have probable
physiological impacts which might be overlooked because of their likely subtle influences on indices commonly
measured in ecophysiologic studies. These examples are used to provide a basis for incorporating parasitological
analyses into ecophysiological studies, including areas such as biomonitoring and climate change effects.

	
  
SIGNIFICANT DISRUPTION OF SERUM ALBUMIN FUNCTION BY NANOPARTICLES
MacCormack, T.J., Stone, C.J.L., Armstrong, M.L.A.
Email: tmaccormack@mta.ca
Dept. of Chemistry and Biochemistry, Mount Allison University. 63C York Street. Sackville, New Brunswick. E4L
1G8, Canada
Symposium: Fish in a Toxic World
Presentation Type: Oral
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Abstract: Nanoparticles readily bind to proteins and such interactions represent a potentially important avenue of
toxicity. Serum albumin is an abundant blood protein which transports hydrophobic ligands such as fatty acids,
hormones and pharmaceuticals. Nanoparticles interact with albumin in plasma and alter its structure but their
functional impacts are unknown. We assessed the influence of nanoparticles on the ligand binding capacity of
albumin using a fluorescent tag (ANS) and inherent tryptophan fluorescence. Long-chain fatty acid binding to serum
albumin was significantly reduced while short-chain fatty acid binding was completely abolished by gold
nanoparticles. Thyroxin and ibuprofen binding were also significantly reduced and all of these effects were highly
dependent upon nanoparticle size and surface charge, suggesting that small differences in nanoparticle properties
can greatly influence their toxicity. Our results show that nanoparticles may significantly influence energy
metabolism and hormone signaling in fish and we are now investigating this possibility.

	
  
SEX DIFFERENCE IN PCB CONCENTRATIONS OF BURBOT
Madenjian, C.P., Stapanian, M.A., Rediske, R.R., and O'Keefe, J.P.
Email: cmadenjian@usgs.gov
U. S. Geological Survey, Great Lakes Science Center, 1451 Green Road, Ann Arbor, Michigan 48105, USA
Symposium: Symposium on Burbot
Presentation Type: Oral
Abstract: We determined whole-fish polychlorinated biphenyl (PCB) concentrations in 25 mature male and 25
mature female burbot Lota lota from eastern Lake Erie. Males averaged 28% higher in PCB concentrations than
females. We attributed the observed sex difference in PCB concentrations of Lake Erie burbot to a difference in
gross growth efficiency (GGE) between the sexes. A sex difference in GGE is dependent on differences in growth
rate, resting metabolic rate, and activity between the sexes. Bioenergetics modeling revealed that the sex difference
in growth rates would account for males being only 5% higher in PCB concentration than females. Therefore, most
of the observed sex difference in burbot PCB concentrations was due to males having a higher resting metabolic rate
and/or a higher activity level than females. We hypothesized that mature males expended energy at a higher rate
than mature females in fish populations throughout the world.

	
  
ARTHUR D. HASLER - BREAKING NEW WATERS: APPLICATIONS AND FISH BIOLOGY FROM A
LIMNOLOGIST
Magnuson, John J.
Email: jjmagnus@wisc.edu
Center for Limnology, 680 North Park Street, University of wisconsin-Madison, Madison, WI 53706, USA
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: Arthur Hasler led the second school of limnology at the University of Wisconsin-Madison. In the first
school led by E.A. Birge he was a graduate student working with C. Juday. In the second generation Hasler’s
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leadership led to “Breaking New Waters.” These advances included using whole system manipulations of lakes on a
divided lake, Peter and Paul. He would say that ecosystems are too complex to be figured out at the lab bench. He
was active in research and public policy related to lake eutrophication. Arthur’s fish biology breakthroughs included
discovering the role of olfactory imprinting of salmon in returning to their natal stream. His style was to study
comprehensively at multiple levels of science from physiological mechanisms, to behavioral processes, to
reproductive biology, to migration, and to life histories. Arthur was not content until he assured as he could that
results were transferred and used in management and policy.

	
  
DIVERSITY IN MIGRATORY PATTERNS AMONG NEOTROPICAL FISHES IN THE HIGHLY
REGULATED PARANÁ RIVER BASIN
Makrakis, M.C., Miranda, L.E., Makrakis, S., Fontes Júnior, H.M., Morlis, W.G., Dias, J.H.P., and Garcia, J.O.
Email: mmakrakis@terra.com.br
Universidade Estadual do Oeste do Paraná. Rua da Faculdade 645, Jardim Santa Maria. Toledo, Paraná. 85903000, Brazil
Symposium: Fish Migration
Presentation Type: Poster
Abstract: Migratory behavior of selected fish species was described in the Paraná River, Brazil-ArgentinaParaguay, to search for patterns relevant to tropical regulated river systems. In a 10 year mark-recapture study,
spanning a 1,425-km section of the river, we released 32,867 fish of 18 species, and recaptured 1,083 fish. The fish
recaptured were at liberty an average 166 days (maximum 1,548) and travelled an average 35 km (range 0-625).
Cluster analysis applied to variables descriptive of movement behavior identified four general movement patterns.
Cluster 1 included species that moved long distances (mean 164 km) upstream (54%) and downstream (40%) the
mainstem river and showed high incidence (27%) of passage through dams; cluster 2 also exhibited high rate of
movement along the mainstem (49% upstream, 13% downstream), but moved small distances (mean 10 km); cluster
3 included the most fish moving laterally into tributaries (45%) or not moving at all (25%), but little downstream
movement (8%); fish in cluster 4 exhibited little upstream movement (13%) and farthest downstream movements
(mean 41 km). Conventional concepts about Neotropical migratory fishes portray them as traveling long distances
upstream. Our results broaden these concepts suggesting that migratory movements are more diverse; could be long,
short, or at times absent; upriver, downriver, or lateral; and the diversity of movements can vary within and among
species.

	
  
INFLUENCE OF ENVIRONMENTAL COVARIATES IN THE TIME TO ENTER A FISH LADDER IN THE
PARANÁ RIVER FOR FOUR NEOTROPICAL MIGRATORY FISH SPECIES
Makrakis, S., Castro-Santos, T., Makrakis, M.C., Belmont, R.A.F., Dias, J.H.P, and Celestino, L.F.
Email: makrakis@terra.com.br
Universidade Estadual do Oeste do Paraná, Rua da Faculdade, 645, Toledo, Paraná. 85903-000, Brazil
Symposium: Fish Migration
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Presentation Type: Oral
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 evaluation was designed to correlate environmental covariates that
could influence the time of the species to enter in the fish ladder of 4 long-distance migratory fish species: Brycon
orbignyanus (piracanjuba), Piaractus mesopotamicus (pacu), Prochilodus lineatus (curimba), and Rhinelepis aspera
(cascudo preto). A total of 757 fish was tagged with PIT-tags and released 1.1 km downstream, in November, 2009.
Fish were observed entering the fishway over a period lasting 150 days. Spillway discharge, turbine discharge,
rainfall and atmospheric pressure all affected entry rates: spillway discharge most affected the piracanjuba, pacu and
cascudo preto; turbine discharge influenced pacu and cascudo preto; rainfall affected piracanjuba and cascudo preto;
and atmospheric pressure affected just curimba. The coefficient of determination R2 for these covariates together
was 0.63, 0.27, 0.64, and 0.91 for piracanjuba, pacu, curimba and cascudo preto, respectively. The Porto Primavera
fish ladder looks as though guidance and attraction to fishway are very poor, and the fishway designs need to
consider the migration period (to avoid delay) and different migratory patterns of the neotropical species.

	
  
COMPARATIVE BLOOD CHEMICAL RESPONSES TO ACUTE AND CHRONIC STRESSORS IN TWO
CONGENERIC WOLFFISH SPECIES
Mandelman, J., Jones, E., Le Francois, N., Gerlek, A., Sutter, D., Prohaska, B., Suski, C., Sulikowski, J., Rotjan, R.
Email: jmandelman@neaq.org
Research Department, New England Aquarium, Central Wharf, Boston, MA 02110, USA
Symposium: Stress in Fish
Presentation Type: Oral
Abstract: The physiological stress response in wolffishes (family Anarhichadidae) has received relatively little
attention to date. This captive study investigated behavioral and blood chemical responses to a sequence of chronic
(permanent removal of artificial refuge) and acute (handling and brief air exposure) treatments in two Anarhichads
of mounting conservation concern (Atlantic wolffish (Anarhichas lupus)) and aquaculture interest (spotted wolffish
(A. minor)) respectively. Despite a blatant preference for the refuge, neither species exhibited transient or chronic
changes in concentrations of plasma cortisol or additional secondary analytes upon its removal, nor did
presence/absence of refuge mediate responses to the acute stressor. Only A. minor exhibited a cortisol spike
(twentyfold increase) and subsequent recovery in response to the acute stressor in general. Results indicate that these
congeners differ in their responses to like stressors, and that the presence of refuge does not influence the
physiological status or tolerance in either species, holding potential conservation implications for A. lupus.

	
  
PRELIMINARY ASSESSMENT OF THE FISHING-INDUCED STRESS RESPONSE AND POST-RELEASE
MORTALITY IN SANDBAR (CARCHARHINUS PLUMBEUS) AND DUSKY (CARCHARHINUS
OBSCURUS) SHARKS (FAMILY CARCHARHINIDAE)
Marshall, H., Brill, R., Bushnell, P., Skomal, G., and Bernal, D.
Email: hmmarshall@gmail.com
UMass Dartmouth Biology, 285 Old Westport Road, North Dartmouth, MA, 02747, USA
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Symposium: Stress in Fish
Presentation Type: Poster
Abstract: Research on fishing-related stress indicates that survival of released fish after capture may be speciesspecific. This study investigated the stress response in sandbar (Carcharhinus plumbeus) and dusky (C. obscurus)
sharks, and subsequent post-release mortality. Pop-up Satellite Archival Tags were used to determine post-release
survival of sharks after capture on longline gear, and blood stress parameters (electrolytes and metabolites) were
collected from each fish. Post-release mortality appears to occur more often, after shorter capture times, in the
dusky versus the sandbar shark. At-vessel mortality occurs after ~3 hours on the longline in the dusky shark.
Regression analysis reveals a significant (p<0.05) correlation of increasing levels of sodium, potassium, glucose,
and lactate with soak time in the dusky shark, whereas the sandbar shark did not show any correlation. Relative to
the sandbar, the physiology of the dusky shark seems greatly affected by capture, resulting in higher rates of atvessel and post-release mortality.

	
  
BEACH SPAWNING AND TERRESTRIAL DEVELOPMENT IN THE CALIFORNIA GRUNION
Martin, K. L., C. L. Moravek, and Ariel L. Carter
Email: kmartin@pepperdine.edu
Pepperdine University, 24255 Pacific Coast Highway, Malibu, CA 90263, USA
Symposium: Fish Living on the Edge
Presentation Type: Oral
Abstract: California Grunion Leuresthes tenuis lay large demersal eggs on Pacific Coast beaches in damp sand after
semilunar high tides, enjoying high oxygen and warm temperatures, but risking desiccation and terrestrial predators.
After ten days, embryos are competent to hatch at the next semilunar tide cycle. Since hatchlings must enter the
marine habitat to survive, they only hatch with an environmental cue, agitation in waves. If waves do not reach
them, embryos can remain within the chorion for additional days or weeks. Energy for development and growth is
fixed at oviposition. No additional energy can be added until a hatchling begins feeding. During extended
incubation, embryos are active and alert, hatching within seconds of exposure to the cue. Energy use during
extended incubation is focused on maintenance of the embryo at the initial hatchling size and stage of development.
Larger maternal investment permits extension of incubation time rather than larger young.

	
  
CHARACTERIZING TOXICITY OF NANO SILVER IN RAINBOW TROUT HEPATOCYTES AND
ZEBRAFISH EMBRYOS
Massarsky, A., Trudeau, V.L., and Moon, T.W.
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University of Ottawa, Canada
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Presentation Type: Oral
Abstract: Nanomaterials including nanosilver (nAg) are incorporated into an increasing number of consumer and
medical products. However, much remains unknown about the toxicity of nAg but oxidative stress is suggested as a
potential mechanism. We thus examined the effects of nAg on zebrafish embryos and rainbow trout hepatocytes.
The effects of silver ions (Ag+) were examined at equivalent concentrations as nAg is known to release Ag+ in
solution. Ag+ was more toxic than nAg, leading to death and delayed hatching in embryos and cytotoxicity in
hepatocytes. The changes in antioxidant glutathione levels were also more pronounced with Ag+ in both models.
Cysteine (Ag+ chelator) was able to reduce the toxicity of both silver forms in both models. Furthermore, nAg was
found to inhibit the stress response of adult zebrafish that were exposed during development, possibly interfering
with the formation of the stress axis. Supported by NSERC grants.

	
  
THE ICHTYOFAUNA OF DRENICA RIVER (KOSOVO)
Maxhuni, Q., Ferizi, Rr., Hashani, Z.
Email: qmaxhuni@yahoo.com
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Symposium: General Contributed Papers
Presentation Type: Poster
Abstract: For the first time during the 2007/08 year descriptive qualitative and quantitative analysis of fish
composition in the river Drenica (right tributary to the Sitnica river - Black Sea Basin) is done. The electrofishing is
used as sampling method. This is particularly useful method because other techniques such as netting, were
ineffective due to nature of habitat. The sites were fished by wading using backâ€“up electrofishing equipment
(Hans Grassl GmbH). Research was done and the fish specimens were collected in six separate sites along the river
longitudinal profile (source, middle course and mouth). The results from one year research period in Drenica river
show that the composition of fish fauna is very complex. In six selected sites of the river 17 taxa fish belonging to
five families were found. The family Cyprinidae is the largest and is represented with 13 species, while the family
Cobitidae, Percidae, Balitoridae and Siluridae represented by one species. The Shannon - Weaver index indicates a
high degree of river pollution and the highest impact have the Drenas wastewater and sewage water from rural areas.
The results of the research ichthyofaune river Drenica show the wealth of fish species, but which are under threat
from anthropogenic pollution.

	
  
ENVIRONMENTALLY REGULATED PATTERNS OF OLFACTORY RECEPTOR MRNA EXPRESSION IN
PACIFIC SALMON
May, D., Johnson, M.A., and Dittman, A.H.
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Abstract: Salmon are well known for homing migrations that are governed by olfactory discrimination of
homestream odors they learn (imprint to) as juveniles prior to their seaward migrations. Our previous studies have
suggested that one component of imprinting involves sensitization of the peripheral olfactory system to homestream
odorants and up-regulation of specific odorant receptor (OR) mRNAs. Therefore, we hypothesized that juvenile
salmon exposed to waters with distinct chemical constituents would display different patterns of OR mRNA
expression. To test this hypothesis we collected olfactory tissue from Chinook and sockeye salmon reared in
different natural water sources and measured the mRNA levels of several ORs by quantitative PCR. After several
weeks (Chinook) or 1.5 years (sockeye) of rearing in the different water sources, salmon smolts displayed unique
patterns of OR mRNA expression. We observed no effect of gender or genetic hatchery influence on olfactory
mRNA expression.

	
  
INFLUENCE OF SELENIUM ON BLUEGILL IN MUD RIVER RESERVOIR, WEST VIRGINIA
Mazik, P.M., and Anderson, A.M.
Email: pmazik@wvu.edu
West Virginia University, 322 Percival Hall, Morgantown, WV 26506-6125, USA
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Selenium based criteria for aquatic ecosystems have been based on water quality measurements, but
recently there has been a push to evaluate other aspects, such as whole body, dietary, and sediment levels. Mud
River Reservoir, located in Lincoln County West Virginia, receives selenium input from mountain top/valley fill
mining. The average selenium water levels for the reservoir is above the US EPA regulation of 5 µg/L and
considered high hazard for fish dietary consumption based on macroinvertebrate collections, bluegill whole body
and calculated egg selenium concentrations, and below hazardous levels for sediments. Selenium levels of high
hazard also have the propensity to reduce condition and reproductive success. Other selenium based studies have
shown that deformities can occur at high dietary, whole body, and water quality levels; this has not been recorded
for Mud Reservoir fish, specifically bluegill (Lepomis macrochirus). In order to evaluate the effects of selenium
exposed tissues, dietary, and aqueous levels within the Mud River Reservoir, bluegill eggs were collected and
monitored in the lab for deformities and survival. However, due to water quality issues, no deformities could be
recorded for Mud Reservoir larvae and survivorship could not be determined.

	
  
HORMONAL CONTROL OF NA+/K+-ATPASE ISOFORMS AND SEAWATER PERFORMANCE IN
JUVENILE ATLANTIC SALMON
McCormick, S.D., Kelly, J.T., Chadwick, J.G., Christensen A.K. and Regish,A.M.
Email: mccormick@umext.umass.edu
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Presentation Type: Oral
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Abstract: Salmon smolts undergo preparatory adaptions for downstream migration and ocean entry that include
increased capacity for survival, growth and swimming in seawater. In order to investigate the hormonal control of
these preparatory adaptations, we have examined the effect of growth hormone and cortisol on the mechanisms of
salt secretion and several aspects of organismic performance in seawater. Atlantic salmon parr in freshwater were
treated with cortisol, growth hormone or the two hormones together for 12 days. Cortisol alone increased the
abundance of the freshwater (α1a) and seawater (α1a) isoforms of NKA. When growth hormone is also elevated,
cortisol decreases NKAα1a and increases NKAα1b, indicating that growth hormone is acting as a ‘switch’ to alter
the actions of cortisol to primarily support salt secretion. Control parr exposed to 23.5 ppt seawater had negative
growth in their first week, whereas parr treated with growth hormone and cortisol had positive growth. Control parr
exposed to 22 ppt seawater for 2 days had reduced swimming ability relative to parr in freshwater, but this could be
restored by prior treatment with growth hormone and cortisol. These performance effects were only apparent after
exposure to increased salinity, suggesting that the effect of growth hormone and cortisol on seawater performance is
primarily through their effects on hypoosmoregulatory ability.

	
  
LINKING CELLULAR AND WHOLE ORGANISM RESPONSES TO CHRONIC CADMIUM EXPOSURE IN
RAINBOW TROUT.
McGeer, J.C., Mancini, A., Milne, J., and Cunningham J.
Email: jmcgeer@wlu.ca
Wilfrid Laurier University, 75 University Ave W. Waterloo ON, N2L3C5, Canada
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: During chronic sublethal exposure to Cd fish generally undergo a physiological disruption that results in
acclimation and follows the damage-repair model. The mechanisms associated with chronic impacts are not as well
understood as those of acute toxicity but may relate to over-production of reactive oxygen species. In a series of
chronic waterborne exposures (28 d) to either 0.8 or 2 ug Cd/L we have investigated the time-course of uptake,
distribution and impacts in rainbow trout with a focus on subcellular partitioning of accumulated metal, ROS
induced lipid peroxidation and protein damage, enzymatic antioxidant defense (catalase), ion regulation and swim
performance. Responses vary with tissues for example in the kidney much of the Cd was associated with the heat
stable protein fraction while in the liver more of it was associated with the metal-sensitive protein fractions but a
strong catalase response was also evident. The overall goal of this research is to develop an integrated understanding
of the physiological impacts and responses to Cd exposure.

	
  
INTESTINAL FREE FATTY ACID PRODUCTION BY WATER BREATHING VERSUS AIR-BREATHING
PANAQUE NIGROLINEATUS (LORICARIIDAE), A TROPICAL WOOD-EATING CATFISH
McHenry, K., Richards, D., and Nelson, J.A.
Email: jnelson@towson.edu
Dept. of Biol. Sci., Towson University, Towson MD/21252-0001, USA
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Presentation Type: Poster
Abstract: Fish of the genus Panaque are known to consume allocthonous wood and are potentially xylivorous.
Evidence for wood digestion and its mechanism in Panaque is sparse and conflicting. Wood is a poor nutrient source
due to its recalcitrant carbon compounds and low nitrogen content. Panaque also facultatively breath air with their
guts and most previously described symbioses for degrading wood require anaerobic conditions. Fish fed either a
diet of palm wood or palm hearts were either emersed every 72 h or disturbed submerged every 72 h. After 6 weeks,
fish GI tracts were analyzed for short chain fatty acids (SCFAs). Fish consuming palm heart grew better than fish
eating only wood, but there were no growth differences between air and water breathing fish. Similarly, SCFA
production was similar between the different dietary and breathing regimens, but SCFA production increased from
anterior to posterior, supporting our microbial community findings in Panaque.

	
  
GENOTOXIC EFFECTS IN Centropomus parallelus EXPOSED TO WATER-SOLUBLE FRACTION OF
PETROLEUM
Medeiros, L. C. C.; Simões, L. N.; Baroni V. D.; Domingues, F. C.; Melo, C.P.; Lima, H.S.; Gomes, L.C.; ChippariGomes, A.R.
Email: lailamsv@yahoo.com.br
Laboratory of Aquatic Ecotoxicology, Vila Velha University (UVV), Postal Code: 29102-770, Vila Velha, ES, Brazil
Symposium: Fish in a Toxic World
Presentation Type: Poster
Abstract: Brazil is among the 20 countries with most oil reserves in the world. The aim of this work was to evaluate
genotoxic (DNA damage and micronucleus test) effects in marine fish species, Centropomus parallelus, exposed to
water-soluble fraction (WSF) of petroleum and evaluates a potential recovery. Animals (n=8) were exposed in
individual tanks (4L) at 50% concentration of WSF by 96 and 168h, other eight animals were also exposed to WSF
by 168h and then transferred to individual aquariums without contaminant by more 196h. Each group exposed had a
control group (water without contaminant, n=8). DNA Damage Index (DI) increased significantly in animals
exposed only to 96h and DI values of the group exposed to recovery was similar to this control group, indicating that
if DI was altered at some moment of the exposure, this was likely recovery in 168h period.

	
  
EXCRETION OF AMMONIA IN CENTROPOMUS PARALLELUS AT DIFFERENT SALINITIES
Medeiros, L.S., Gomes, L.C., Domingues, F.C., Baroni, V.D., Medeiros, L. C. C., and Pavione, P. da. M.
Email: lara.smedeiros@hotmail.com
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Symposium: Ion and Acid- Base Regulation
Presentation Type: Poster
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Abstract: Ammonia is the main excretion waste in aquatic animals. The objective of this work was to measure the
rate of ammonia excretion in Centropomus parallelus at different salinities. Two fish per chamber were acclimated
in 3 liters of water, at different salinities (0, 10, 20, 30 and 40 ppt) with eight replicates. The fish were fed at a rate
of 1% of the total biomass before the experiment. After a 48 hour fasting period, the animals were transferred to
clean water chambers in their respective salinities. Water samples were collected in the beginning and at the end of
the experiment in order to measure the total ammonia excretion in 24 hours. The rate of ammonia excretion in
freshwater was 0,075488 µg/g/L/24h and in the brackish and salt water varied between 0,039131 and 0,03178
µg/g/L/24h. The rate of excretion in freshwater was significantly higher in freshwater than in the others salinities.

	
  
EMBRYONIC AND LARVAL DEVELOPMENT OF THE DUSKY GROUPER EPINEPHELUS MARGINATUS
(TELEOSTEI: SERRANIDAE) IN THE SOUTHEAST OF BRAZIL
Mello, P.H., Araújo, B.C., Rodrigues-Filho, J.A., Garcia, C.E.O., Moreira, R.G.
Email: paulombio@gmail.com
Physiology Department, Biosciences Institute, University of São Paulo, Rua do Matão, travessa 14,n.321- sala 220
Cidade Universitária - São Paulo - SP, CEP 05508-900, Brazil
Symposium: Tropical Environments
Presentation Type: Poster
Abstract: There are currently many problems related to captive farming of marine fish species in Brazil, especially
endangered species. This is the case of the dusky grouper Epinephelus marginatus, a protogynous hermaphrodite,
which has little information about important phases of life cycle such as: embryonic and larval development,
growing and broodstock nutrition. This study investigated the embryonic and larval development of E. marginatus in
southeast of Brazil, subsidizing future programs of captive breeding. Broodstocks were artificially induced to spawn
and the oocytes extrusion occurred 22 hours at 22oC (484 accumulated thermal units) after the second hormonal
induction. The embrionary development started 45 minutes after fertilization and was registered under an
stereomicroscope using fresh eggs and larvae samples. The main phases of the development such as: 2, 4, 8, 16, 32
and 64 blastomeres, morula, blastula, gastrula, hatching larvae and the appearance of the first internal structures
were registered.

	
  
REGION-SPECIFIC EFFECTS OF VENLAFAXINE ON MONOAMINERGIC AND STRESS-RELATED
SYSTEMS IN RAINBOW TROUT BRAIN
Melnyk-Lamont, N., Gesto, M. and Vijayan, M.M.
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Abstract: Venlafaxine, a serotonin norepinephrine reuptake inhibitor, is a common antidepressant found in our
aquatic environment. However, very little is known about the effect of this pharmaceutical on fish brain
performance. We tested the hypothesis that venlafaxine disrupts the brain monoaminergic system, as well as the
transcript abundances of key markers of stress- and steroidogenesis-related genes in rainbow trout (Oncorhynchus
mykiss). Fish were exposed to environmentally-relevant venlafaxine concentrations (0.2 ug/L and 1.0 ug/L) for 7
days. Venlafaxine clearly modulated the levels of noradrenaline (NA), serotonin (5HT), dopamine (DA) and their
metabolites (5-hydroxyindoleacetic acid and 3,4-dihydroxyphenylacetic acid) in a region-specific manner in trout
brain. This pharmaceutical also impacted the mRNA abundances of corticotropin-releasing factor, proopiomelanocortin, steroidogenic acute regulatory protein and glucose transporter 2 in distinct brain regions.
Together, these findings suggest that venlafaxine effect on brain function are highly region-specific and may lead to
the disruption of central homeostatic control systems.

	
  
DEVELOPMENT AND VALIDATION OF A BIOENERGETICS MODEL FOR BULL TROUT
Mesa, M.G., L.K. Weiland, H.E. Christiansen and D.A. Beauchamp
Email: mmesa@usgs.gov
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Symposium: Climate Change
Presentation Type: Oral
Abstract: We conducted laboratory experiments to parameterize a bioenergetics model for wild bull trout
Salvelinus confluentus, estimating the effects of body mass (12–1,117 g) and temperature (3–20°C) on maximum
consumption (Cmax) and standard metabolic rates (SMR). The temperature associated with the highest Cmax was
16°C, and Cmax showed the characteristic dome-shaped temperature-dependent response. Mass-dependent values of
Cmax (N = 28) at 16°C ranged from 0.03 to 0.13 g·g-1·d-1. Most fish showed some degree of hyperphagia on the
first day of a feeding trial, with mean values of Cmax for fish on day 1 being from 1.4 to 25 times higher than values
for the same fish during days 2 – 4. The magnitude of hyperphagia on day 1 was highest at 3°C (25×), lowest at
20°C (1.4×), and intermediate at 7-16°C (2 – 6×). The SMR of fish (N = 110) ranged from 0.0005 to 0.003 g·O2·g1·d-1 and increased with increasing temperature but declined with increasing body mass. In two separate validation
experiments, the model predicted final weights that were, on average, within 1.2 ± 2.5% (SD) of observed values for
fish ranging from 119–573 g and within 3.5 ± 4.9% of values for 31–65 g fish. Model-predicted consumption was
within 5.5 ± 10.9% of observed values for larger fish and within 12.4 ± 16.0% for smaller fish. Our model should be
useful to those dealing with issues currently faced by bull trout, such as climate change or alterations in prey
availability. Further refinements of the model will come from user feedback and future experiments designed to
reduce the uncertainty associated with some model parameters.

	
  
ALTERATION OF CHEMICALLY-MEDIATED ANTIPREDATOR BEHAVIOUR IN METAL
CONTAMINATED ENVIRONMENTS
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Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: Decades of research has shown that prey fishes use injury-released alarm cues to mediate encounters with
predators leading to avoidance of predators, learning the identity of new predators and enhancing survival when
encountering predators. However, fishes in metal-contaminated environments exhibit impairment to their olfactory
systems. In separate studies, we have found that yellow perch that have persisted in metal-contaminated waters for
30 years demonstrate active olfactory receptors (evidenced through electro-olfactogram assays), but lack the
corresponding antipredator behaviour. Similarly, fathead minnows from a metal-contaminated lake could not use
chemical alarm cues or visual cues to learn the identity of novel predators. Metal contamination has a pronounced
effect on the olfactory systems of wild and alters chemically mediated behavioural responses which may have severe
consequences at the population and community levels.

	
  
SURVIVAL AND RECRUITMENT IN A BROOK TROUT SOURCE POPULATION
Mitro, M.G., Kanehl, P.D., Walchak, D.L., and Struck, E.J.
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Presentation Type: oral
Abstract: We evaluated the ability of a wild brook trout population to serve as a long-term source of eggs for
Wisconsinâ€™s wild trout stocking program. We surveyed Ash Creek in spring and autumn 2004-2012 for brook
trout comprising two strata: in-stream spawners and those temporarily removed for 6-8 weeks for in-hatchery
spawning. The annual apparent survival rate was 0.15 and we detected no significant difference in survival between
in-stream and in-hatchery spawners. Annual variability in abundance, size structure, and average fecundity resulted
in variable potential egg production, which varied from 73,000 to 519,000 eggs per year. The percentage of brook
trout removed for egg collection ranged from 32% to 84% of female spawners. Recruitment, however, did not vary
as a function of egg production. Recruitment was likely limited by flooding events and an increasing population of
brown trout. We discuss management strategies for ensuring future viability of the egg collection program.

	
  
HOW TO ACCURATELY ESTIMATE NATURAL MORTALITY RATE IN ADULT SHARKS FROM BASIC
LIFE HISTORY INFORMATION
Moe, B., and Venturelli, P.A.
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Abstract: Natural mortality rate (M) is essential to understanding population dynamics and the effects of
exploitation and conservation. In sharks, we usually estimate M indirectly from life history traits such as growth
(e.g., von Bertalanffy’s K), maturity, investment in reproduction, and longevity. Although this approach should
work because life history traits are correlated (e.g., for a shark to grow to a large size it must delay maturity and
survive for a relatively long time), conventional life history models tend to grossly over-estimate M. We argue that
over-estimation occurs because of a disconnect between these models and the underlying biology of long-lived,
indeterminate growers. By applying a biphasic growth model that explicitly accounts for maturation and investment
in reproduction to a number of shark species, we show that it is possible to accurately predict M from growth and
maturity data.

	
  
COMPARATIVE STUDY ON THE PHYSIOLOGICAL INDICES IN SPRING AND FALL SPAWNING
MIGRANT OF CASPIAN LAMPREY
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Presentation Type: oral
Abstract: This study investigated gonadal histology and relevant sex steroids of fall and spring spawner migrants of
Caspian lamprey Caspiomyson wagneri (Kessler,1870). Blood and gonad samples were collected from migrating
fish during fall and spring. Serum sex steroid levels, testosterone (T), 17-B-estradiol (E2) and progesterone (P) were
determined with ELISA and gonadal development using conventional histological method. Results indicated that
serum E2 level in males, fall migrants had higher concentrations. No differences were found in T levels in spring
and fall migrants either in female or male. Serum P levels were significantly higher in fall migrant males and spring
migrant females. Gonads either in male or female in both fall and spring migrants were in the final stages of
maturity. Female migrants had significantly higher HIS (hepatosomatic index) and GSI. (gonadosomatic index).
These results indicate that may both fall and spring migrants of Caspian lamprey are ready for spawning.

	
  
THE IMPACT OF EMERGING TOXICANTS ON THE STRESS RESPONSE OF THE ZEBRAFISH
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Abstract: Although studies of emerging toxicants in aquatic systems have increased, the impact these toxicants
have on fish health remains elusive. We examined the impact of fluoxetine (an SSRI), propranolol (a beta-blocker)
and silver nanoparticles (nAg) on the development of the hypothalamic-pituitary-interrenal (HPI) axis and on the
stress response of adult zebrafish (ZF). Changes in mRNA transcripts of HPI-axis components were monitored in
embryos exposed up to 6 dpf, as were ACTH and cortisol levels in ZF (3-4 months) raised in the absence of these
agents. Exposed embryos demonstrated altered mortality, hatching, and heart rates at high agent concentrations.
Overall, the maturation of the HPI-axis was delayed in agent-exposed embryos, but ZF exposed as embryos but
raised in the absence the agents, demonstrated a blunted cortisol response to a standard stressor. Thus, early
exposure to emerging toxicants may impact the health and overall fitness of the adult. Supported by a NSERC DG.

	
  
IONIC REGULATION AND HEMATOLOGIC FRAME OF MATRINXÃ EXPOSED TO SUBLETHAL
CONCENTRATION OF THE PYRETHROID CYPERMETHRIN
Moraes, F.D., Venturini, F.P., Rossi, P.A., Avilez, I.M., Moraes, G.
Email: fermoraes84@yahoo.com.br
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Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Cypermethrin is an insecticide used in crops, household and fish farming. The goals of this work were to
investigate the ionic regulation and hematological effects of sublethal concentration of cypermethrin on matrinxã for
96hrs. Exposed fish presented increase of hematocrit, red blood cell counting and total hemoglobin (P<0.05).
Plasmatic concentrations of sodium and chloride were increased (P<0.05) whereas potassium and protein did not
change. The branchial Na+K+-ATPase activity was also increased (P<0.05). Generally, xenobiotics may cause
damages to gills, reducing the oxygen uptake and disturbing the ionic balance in fish. The hematologic profile of
matrinxã indicates spleen contraction to compensate the tissular oxygen demand. The results also point to alterations
in the ionic regulation. The plasma ionic raise may be due to Na+K+-ATPase induction in the gills, indicating that
the cypermethrin provokes damages in matrinxã gills, even at low concentrations.

	
  
ADJUSTED LEVELS OF VITAMIN E CAN REDUCE THERMAL STRESS IN PACU
Moraes, G., Barbosa, L.M.G., Anibal, F.F., Marzocchi-Machado, C.M.
Email: gibaufscar@gmail.com
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Brazil
Symposium: Stress in Fish
Presentation Type: Oral
Abstract: Stress from usual environmental changes can either contribute to animal survival or be deleterious.
Among those changes, temperature oscillation is very common among the fishes medium. A strategy attempted to
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maintain stress levels into a healthful range is a dietary inclusion of antioxidant vitamins, such as Vit-E. Metabolic
responses and innate immunity were evaluated in pacu Piaractus mesopotamicus, fed with 0-300mgkg-1 Vit-E
supplemented diets for 30 days and post-challenged to daily temperature oscillations. Fish cortisol increase was not
prevented by Vit-E but hyperglycemia was not observed. Hyperlactemia was observed in fish either supplemented
with 300mgkg-1 Vit-E or lack of vitamin. Fish supplemented with 100mg Vit-E and temperature challenged
displayed the highest percentage of granular leukocytes, concentration of serum lysozyme and activity of alternative
complement pathway. Thereupon, stress from temperature oscillation was attenuated in fish fed with 100mgkg-1
Vit-E, which seemed to be the best for pacu under the studied conditions.

	
  
ALUMINUM DYSFUNCTIONS IN REPRODUCTION OF TELEOST FISH
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Symposium: Tropical Environments
Presentation Type: Oral
Abstract: In the aquatic environment, the anthropic influences are evident, and the organisms are exposed to sub
lethal effects that can cause unpredictable consequences. Although modulated by environmental factors, fish
reproduction is under an endocrine control of the hypothalamus – pituitary – gonads axis that synthesizes hormones
that modulate reproduction, including vitellogenesis. This adjusted control can be altered when the environment is
modified, as in metal contamination. Aluminum (Al) exposure showed to be deleterious to the reproduction of fish,
in a way that depends on the reproductive strategy of the species. Al accelerates lipid mobilization from the liver to
the ovaries in asynchronous Oreochromis niloticus, or can cause hepatic lipid peroxidation and protein realocation
of the oocytes in total spawners. Al can also cause a decrease in plasma levels of 17-α-hidroxyprogesterone, (in vivo
and in vitro), and reduce luteinizing hormone expression. Therefore, Al can be considered as an endocrine disrupting
compound (EDC) for fish.

	
  
HAEMOBAPHES DICERAUS (COPEPODA) INFECTION AFFECTS THE SWIMMING PERFORMANCE
AND HEMATOLOGY OF SHINER PERCH
Morgan, J.D., Bush, D.G., Goater, T.M., and Groot, E.P.
Email: John.Morgan@viu.ca
Faculty of Science and Technology, Vancouver Island University, 900 Fifth Street, Nanaimo, BC, V9R 5S5, Canada
Symposium: Parasites of Fish
Presentation Type: Oral
Abstract: Females of the pennellid copepod parasite, Haemobaphes diceraus, use the shiner perch, Cymatogaster
aggregata, as a definitive host. They attach to the gills and extend their holdfast into the gill vasculature, through the

90	
  
	
  

ventral aorta and into the bulbous arteriosus chamber of the heart, where they feed on the host’s blood. The
objective of this study was to investigate the effects of H. diceraus on routine oxygen consumption rate, swimming
performance (Ucrit), hematocrit levels, and hemoglobin concentrations in the shiner perch. There was no significant
difference in oxygen consumption rate or condition factor between infected (mean intensity = 1.1) and uninfected
fish. Critical swimming speed of infected shiner perch was 35% lower than uninfected fish (P <0.001). There were
also significant declines in hematocrit levels (42%, P <0.001), and hemoglobin concentrations (57%, P = 0.046)
between uninfected and H. diceraus-infected fish. The decreased swimming performance in infected shiner perch
was likely the result of impaired oxygen transfer across the gills caused by parasite attachment, and decreased
oxygen carrying capacity of the blood, resulting from the hematophagous parasite. The presence of a single mature
female H. diceraus can therefore significantly impact the physiology of C. aggregata. These negative effects may
help explain the rarity of multiple H. diceraus infections in the field, likely due to parasite-induced mortality.

	
  
THE SWIMMING PHISIOLOGY OF FRESHWATER SCULPINS ON RAMP FISHPASSAGE
Muraoka, K., and Miwa, J.
Email: muraoka@pwri.go.jp
Public Workas Research Institute 1-6 Minamihara, Tsukuba, Ibaraki, 305-8516, Japan
Symposium: Swimming Physiology
Presentation Type: Poster
Abstract: The swimming physiology of freshwater sculpins (Cottus pollux) on ramp fish passage was observed
using ultra-high speed cameras. The swimming loci of fish were traced by motion capture system and their
movement distance and speed in the fish passage estimated. In addition, two-dimensional flow velocity distribution
and flow fluctuations are measured using a PIV (Particle Image Velocimetry) system. More than 60 boulder
arrangements of ramp fish passage were examined to consider the optimum flow based on their swimming
physiology. The fine spaces between boulders that matched their body lengths and sufficient hight of boulders that
matched their body hight were required to maintain balance in high flow velocities. In most of the experimental
cases, they lose their swimming balance and fail to migrate in boundary flow currents and in the turbulent water
around boulders. And the roughness on the surface of floor board is effective for sculpin’s migration.

	
  
DO UNSCREENED WATER-DIVERSION PIPES ENTRAIN JUVENILE ANADROMOUS FISHES, AND CAN
BEHAVIORAL FISH-DETERRENT DEVICES DECREASE PIPE-ENTRAINMENT RATES?
Mussen, T.D., Cocherell, D., Patten, O., Ercan, A., Bandeh, H., Kavvas, M.L., Cech, J.J., and Fangue, N.A.
Email: tdmussen@ucdavis.edu
Departments of Wildlife, Fish, and Conservation Biology; and Civil and Environmental Engineering; University of
California, Davis; One Shields Avenue Davis, CA 95616, USA
Symposium: Fish Migration
Presentation Type: Oral
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Abstract: Emigrating, juvenile anadromous fishes risk entrainment (removal from river) via water-diversion pipes
associated with municipal water or agricultural-irrigation supplies. We investigated the swimming behavior of
Chinook salmon (length range: 8 - 15 cm) and green sturgeon (length range: 32 - 45 cm) in a large-sized (24 m L x
3.3 m W x 3.3 m H; 501,000-l) outdoor flume over a range of river currents (0.15, 0.38 and 0.61 m/s) and water
diversion rates (0.42 and 0.57 m³/s) through a 45-cm-diameter pipe. Chinook salmon entrainment decreased with
increased fish length, and was generally lower than that of green sturgeon. Entrainment risk per passage increased
at higher diversion rates for both species. Entrainment was decreased by the presence of a vibrating ring or
horizontally aligned inlet, while strobe-light illumination increased the numbers of fish entrained. Research funded
by the Anadromous Fish Screen Project of USBR and USFWS.

	
  
INVASION OF ILLEGALLY INTRODUCED BURBOT IN THE GREEN RIVER DRAINAGE, USA.
Myrick, C.A., Gardunio, E., Ridenhour, R., Amadio, C., and Keith, R.
Email: chris.myrick@colostate.edu
Department of Fish, Wildlife, and Conservation Biology - Colorado State University, Fort Collins, CO, 80523-1474,
USA
Symposium: Symposium on Burbot
Presentation Type: Oral
Abstract: Burbot (Lota lota) have recently invaded the Green River drainage (GRD) of the upper Colorado River
Basin in Wyoming and Utah (USA) where they could adversely affect existing native fish communities and valuable
sport fisheries. This study summarizes existing data on this invasion to describe the current status of burbot in the
GRD. Burbot were illegally introduced into Big Sandy Reservoir in the early- to mid- 1990s, but were not detected
until 2003. Burbot began expanding through the upper GRD in the early 2000s with the assistance of a secondary
introduction into Fontenelle Reservoir. To date, they have successfully invaded much of the GRD upstream of
Flaming Gorge Reservoir Dam. Only a single burbot has been captured below Flaming Gorge, however, given their
low capture probability in lotic habitats, a cryptic population may exist. This presentation will discuss potential
sampling strategies to effectively monitor for burbot, options for reducing the impact of this invasion, and potential
research opportunities.

	
  
THE UPPER THERMAL TOLERANCE OF COLORADO RIVER CUTTHROAT TROUT: ACCLIMATION
TEMPERATURE AND SOURCE POPULATION EFFECTS
Myrick, C.A., Underwood, Z.E., Rogers, K.B.
Email: chris.myrick@colostate.edu
Department of Fish, Wildlife, and Conservation Biology - Colorado State University, Campus Delivery 1474, Fort
Collins, CO, 80523-1474, USA
Symposium: Climate Change
Presentation Type: Poster
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Abstract: Colorado River cutthroat trout Oncorhynchus clarkii pleuriticus (CRCT) populations have undergone
significant declines from historical levels, as ranges have retracted to isolated headwater habitats. Interactions with
non-native salmonids (e.g., brook trout Salvelinus fontinalis) are one factor implicated in the declines. Global
climate change may alter the thermal characteristics of current and potential CRCT habitat, affecting native and nonnative salmonids. We evaluated the critical thermal maxima (CTMax) of Lake Nanita strain CRCT acclimated to 10,
15 and 20ºC to better understand their thermal limitations. The mean (± SD) CTMax for CRCT acclimated to 10, 15,
and 20°C were 24.6 ± 1.0ºC, 26.1 ± 1.4ºC, and 29.4 ± 0.3ºC, respectively, and showed a strong thermal acclimation
effect. We also evaluated the CTMax of juvenile CRCT from three isolated populations (Lake Nanita, Trappers
Creek, and Carr Creek) reared under “common-garden” conditions. Trappers Creek CRCT tolerated higher
temperatures than Lake Nanita fish, while Carr Creek fish had similar tolerances as Trapper Creek and Lake Nanita
fish. Compared to publish results for other stream salmonids, CRCT are less resistant to rapid thermal fluctuations
when acclimated to cold temperatures, but can tolerate similar temperatures when acclimated to warmer
temperatures.

	
  
ALUMINUM AS BLOCKER RESPONSE OF OVARIAN STEROIDS OF OREOCHROMIS NILOTICUS
Narcizo, A.M., Moreira, R.G.
Email: amnarcizo@gmail.com
Universidade de São Paulo Rua do Matão travessa 14, n. 101 Cidade Universitaria CEP 08508-900 São Paulo SP,
Brazil
Symposium: Fish in a Toxic World
Presentation Type: Poster
Abstract: Recent studies with Oreochromis niloticus mature females, in vivo, showed the effect of aluminum as
endocrine disruptor on reproduction due to changes in plasma progestins and decreased expression of gonadotropins.
To check if aluminum acted directly through gonads, we evaluated, by ELISA, the effect of aluminum on the release
of estradiol and 17α-hydroxyprogesterone in vitellogenic ovarian follicles from O. niloticus, running an in vitro
experiment. The experiment included 4 groups: control; human chorionic gonadotropin (hCG); hCG + aluminum
and only aluminum. The hCG group showed a significant increase in the release of gonadal steroids compared to
other groups, demonstrating the effect of synthetic gonadotropin. However, hCG + aluminum did not increase the
production of steroids. Therefore, aluminum inhibited the cellular response of gonads to gonadotropins enhancing
the prospects of studying the mechanism of action of aluminum as an endocrine disrupter and the consequent
blocking of the physiological action.

	
  
INVESTIGATIONS OF TRUNK MUSCLES OF CROWNER (TRIGLA LYRA, LINNAEUS 1758)
Nejedli, S., Kozari, Z., Matain, Å., Tlak Gajger, I., and Nejedli, D.
Email: snejedli@vef.hr
Department of Anatomy, Histology and Embryology, Faculty of Veterinary Medicine, University of Zagreb, Croatia
Zagreb 10 000, Croatia
Symposium: General Contributed Papers
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Presentation Type: Poster
Abstract: Investigations were conducted on ten crowners caught from the Novigrad Sea (Croatia). Length of fish
was 18-21cm, and weighed 55.6 g to 87.97 g. For the histochemical study muscle samples were taken at the level of
the anal opening dorsally and ventrally to the horizontaly septum. Between the muscles were not observed important
differences of muscle fibers. In both muscle fibers are white fast twitch glycolitic fibers with low activity of succinic
acid dehydrogenase (SDH) and lactic acid dehydrogenase (LDH), and increased activity of standard
adenosintriphosphatase (S ATP) and alkaline adenosintriphosphatase (AL ATP) than acid adenosintriphosphatase
(AC ATP). The fibers contain a higher amount of glycogen and less fat, and between the muscle fibers are thin
bundles of connective tissue.

	
  
INTRASPECIFIC VARIATION IN HYPOXIA TOLERANCE: COMPARISONS BETWEEN CO-FAMILIARS
DICENTRARCHUS LABRAX AND MORONE SAXITILIS
Nelson, J.A., Claireaux, G., and Lipkey, G.
Email: jnelson@towson.edu
Dept. of Biol. Sci., Towson University, owson MD 21252-0001, USA
Symposium: Climate Change
Presentation Type: Oral
Abstract: Studies of inter-individual variation in hypoxia tolerance and individual physiology may provide insight
into how selection has influenced diversity in phenotypic traits that may be important for responding to expanding
ocean hypoxic/anoxic zones due to anthropogenic eutrophication and climate change. We investigated individual
variation and short-term repeatability of individual hypoxia tolerance and its relationship to swimming performance
and behavior in both European sea bass (ESB) and striped bass (SB). We measured maximum anaerobic speed at
exhaustion (UCAT), gait transition speed between aerobic and anaerobic swimming (Ugt), routine metabolic rate
(RMR), post-CAT maximum metabolic rate (MMR) and aerobic scope in ESB and position in dominance
hierarchies in SB. Rank order of metabolic rates was repeatable and inversely related to hypoxia tolerance in ESB.
SB hypoxia tolerance was repeatable and heavily dependent on swimming behavior but not social context. The
relationship between physiological characters, mortality selection and hypoxia tolerance will be discussed.

	
  
QUANTIFYING OF SCHOOLING BEHAVIOR RESPONSES OF ROSY BARB (Puntius barbus) TO ACUTE
STRESS USING COMPUTER VISION
Nematollahi, M.A., Babaei Naiij, M., Layeghi, M., and Aghaii zadeh, R.
Email: malahi@ut.ac.ir
Dept. of Fisheries, Faculty of Natural Resources, University of Tehran Karaj Alborz 31585-4314, Iran
Symposium: Stress in Fish
Presentation Type: oral

94	
  
	
  

Abstract: Rosy Barb (Puntius barbus) is a fish model for study schooling behavior and lives in 26â—¦C. The aim of
this research was quantifying of schooling behavioral responses in this fish subjected to acute decreased temperature
stress by computer vision. Fish reared in four aquaria as duplicate with a density of 30 fish per unit in normal and
stress conditions. Mobility and density of fish school were evaluated by the â€˜Projected Mobility Pictureâ€™
(PMP) index. Additionally some geometric schooling parameters such as location of center gravity school, distance
of coordinate axels X, Y, Z and swim speed were used for calculating the indices in normal and stress conditions.
Cortisol was measured from whole body with sampling 6 fish before and after stress. The results showed that
schooling behavioral and expressed indices were significantly changed by entering 8â—¦C water (P< 0.05). Average
location of center gravity school and distance of coordinate axels X, Y, Z showed intensity fluctuations in all three
directions. These fluctuations were correlated with spreading and contracting of the school. The average of swim
speed of fish school decreased under stress conditions compared to normal (P<0.05). Cortisol levels increased
significantly after stress (P< 0.05) which supports behavior parameters.

	
  
THE TELL-TALE HEART: INCREASED ZYGOTIC CORTISOL DISRUPTS ZEBRAFISH CARDIAC
DEVELOPMENT
Nesan, D., and Vijayan, M.M.
Email: dnesan@gmail.com
Department of Biology, University of Waterloo, Waterloo, ON, N2L 3G1, Canada
Symposium: Stress in Fish
Presentation Type: Oral
Abstract: In teleosts, cortisol is maternally deposited in oocytes and its concentration reduces during pre-hatch
embryogenesis. We hypothesized that this reduction is necessary for developmental processes. Therefore, we
microinjected cortisol into zebrafish (Danio rerio) single-cell embryos to abolish the temporal reduction. We
measured cortisol content via ELISA, and verified functionally increased cortisol signalling by quantifying
expression of mmp13, a glucocorticoid-responsive gene. Cortisol-injection resulted in cardiac deformations at 48
hours post fertilization (hpf), including pericardial edema/rupture and heart chamber malformations. This coincided
with downregulation of key cardiac genes at 36 and 48 hpf, including the transcription factor nkx2.5, cardiac myosin
light chain 1, cardiac troponin type T2A, and calcium-transporting ATPase. This disrupted cardiac development was
functionally relevant, as 72 hpf cortisol-injected embryos displayed a reduced heart rate at rest and after physical
stressor exposure. These results indicate that cardiac development is cortisol-sensitive, and increased embryonic
cortisol can reduce larval performance in zebrafish.

	
  
THE REPERTOIRE OF THE NA, K-ATPASE SYSTEM IN ATLANTIC COD (GADUS MORHUA): TISSUE
DISTRUBUTION AND DIFFERENTIAL EXPRESSION IN RESPONSE TO ALTERED SALINITY
Nilsen, T.O., Sundh, H., Andersen, O., Sundell, K., Handeland, S.O., Ebbesson, L.O., Stefansson, S.O.
Email: Tom.Nilsen@bio.uib.no
Department of Biology, University of Bergen, Bergen High Technology Centre, N-5020, Norway
Symposium: Ion and Acid- Base Regulation
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Presentation Type: Poster
Abstract: Atlantic cod is a marine teleost distributed across the North Atlantic, but is also found in Norwegian
coastal areas and in the Baltic Sea where they encounter lower salinities. In order to assess the ability of Atlantic cod
to regulate homeostasis when exposed to altered salinity, juvenile cod were exposed to 34, 22 and12 ppt. for 45
days. Gill Na+, K+-ATPase (NKA) activity decreased after 1 day in 12 ppt, whereas enzyme activity decreased
after 45 days in 22 ppt, with activity levels remaining high in full strength sea water. The NKA system consists of a
wide repertoire of alpha- and beta subunits and FXYD proteins important for adjusting NKA enzyme activity and
regulating physiological responses to altered salinity. Changes in expression of key subunits of the NKA system in
gill, intestine and kidney are described and discussed in the context of osmoregulatory capacity in the different
salinities.

	
  
DIETARY CADMIUM UPTAKE AND METABOLISM IN FRESHWATER FISH: INTERACTIONS WITH
IRON AND ZINC
Niyogi, S., and Kwong, R.W.M.
Email: som.niyogi@usask.ca
University of Saskatchewan, 112 Science Place, Saskatoon, SK S7N 5E2, Canada
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Waterborne Cadmium is a calcium antagonist and causes toxicity to freshwater fish by inducing
hypocalcaemia during acute exposure. However, the dietary exposure to cadmium and its physiological
consequences in fish are not well characterized. Our research indicates that the intestinal uptake of cadmium is
primarily a calcium insensitive process, and likely occurs via iron (DMT1) and zinc (ZIP 8) transporters. In addition,
chronic exposure to environmentally relevant dietary cadmium was found to increase the hepatic expression of
systemic iron handling gene (transferrin) as well as total plasma iron-binding capacity (an indicator of increased
plasma transferrin level) in fish. Exposure to elevated dietary cadmium also increased the expression of stressinducible genes (e.g., metallothioneins, heat-shock proteins) in various target organs (e.g., liver, kidney, intestine),
however elevated dietary iron ameliorated cadmium-induced stress responses. Overall, these findings indicate that
the uptake and metabolism of cadmium in freshwater fish is influenced by iron and/or zinc.

	
  
CAN STEELHEAD "OCEAN MORTALITY" BE EXPLAINED BY SURVIVAL IN LOWER RIVERS AND
ESTUARIES?
Noakes, D. L. G.,
Email: david.noakes@oregonstate.edu
Oregon State University, Department of Fisheries and Wildlife, 104 Nash Hall Corvallis, Oregon 97331, USA
Symposium: Improving Fish Culture
Presentation Type: oral
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Abstract: We studied mortality for steelhead, Oncorhynchus mykiss, smolts in Oregon coastal rivers. Survival to
the ocean is currently estimated using data from smolt traps located well upstream of the estuary. We used acoustic
telemetry and detailed physiological sampling of individual smolts to determine their downstream movements and
survival. Our data suggest: 1) wild steelhead smolts spend little time in the estuary, 2) typically only 40 - 50% of
wild smolts reaching the estuary actually enter the ocean, 3) most mortality occurs in the lower estuary, and 4)
smolts tagged during the peak of the run appear to have relatively consistent survival rates. Our data strengthen life
cycle models used in recovery plans by providing missing data on mortality locations and mortality rates in the
riverine and estuarine portions of smolt migration. Our data enhance monitoring plans for estimating survival of
migrants to the ocean, as well as life history models.

	
  
THE OREGON HATCHERY RESEARCH CENTER: A LABORATORY IN A NATURAL ENVIRONMENT
Noakes, D.L.G., Couture, R., and O'Neil
Email: david.noakes@oregonstate.edu
Fisheries and Wildlife Department, Oregon State University, 104 Nash Hall, Corvallis, Oregon 97331-3803, USA
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: We investigate the differences between hatchery and wild fishes, in relation to the management and
conservation of native species. We study the reproductive success of hatchery and wild fish, the influences of early
experience on survival and behavior, the relative importance of genetic and environmental influences on behavior,
and the possible effects of domestication. Our studies include genetic pedigree analyses of mate choice and
spawning success in salmonids. We study growth and survival of salmonids on experimentally formulated diets
compared to natural foods under simulated field conditions. We pioneered the use of mucus as a non-invasive
sampling procedure to study feeding and metabolic activity. We use stable isotopes in mucus, otoliths and tissue
samples to determine food web structure, and to assess the impacts of carcass placement programs in salmon
streams. We tag and track individual juveniles to determine the factors that regulate smolting success in wild and
hatchery fish.

	
  
INSIGHTS INTO THE PHYSIOLOGICAL UNDERPINNINGS OF THERMAL TOLERANCE IN ANTARCTIC
ICEFISHES
O'Brien, K.M., Crockett, E.L., Devor, D., and Mueller, I.
Email: kmobrien@alaska.edu
University of Alaska Fairbanks, Institute of Arctic Biology, Fairbanks, AK 99775, USA
Symposium: Fish Living on the Edge
Presentation Type: Oral
Abstract: The critical thermal maximum (CTmax) is lower in Antarctic notothenioid icefishes lacking hemoglobin
compared to red-blooded notothenioids. We tested the hypotheses that lower thermal tolerance in icefishes may be
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due to (1) greater oxidative stress during warming or (2) lower oxygen carrying capacity compared to red-blooded
species. Levels of antioxidants and oxidized proteins and lipids were quantified in oxidative muscle of red- and
white-blooded fishes exposed to their Ctmax and held at ambient temperature. Blood PO2 was measured prior to,
and during warming under normoxic and hyperoxic conditions. Our results suggest that an increase in levels of
oxidized macromolecules in hearts of icefishes may contribute to their lower thermal tolerance but differences in
blood oxygen-carrying capacities likely do not. During warming both venous and arterial blood PO2 levels were
either equivalent between the icefish Chaenocephalus aceratus and the red-blooded species Notothenia coriiceps or
greater in C. aceratus. Moreover, adding supplemental oxygen increased CTmax of N. coriiceps but not C. aceratus.

	
  
THE AFRICAN LUNGFISH UP-REGULATES GENE EXPRESSION OF SEVERAL ENZYMES INVOLVED IN
OXIDATIVE DEFENSE DURING THREE PHASES OF AESTIVATION
Ong, L.Y.J., Chng, Y.R., Wong, W.P., Chew, S.F., and Ip, Y.K.
Email: a0038352@nus.edu.sg
National University of Singapore, Environmental and Molecular Physiology Lab, S1A, #05-22, 14 Science Drive 4,
Lower Kent Ridge Road, Singapore 117543, Singapore
Symposium: Tropical Environments
Presentation Type: Oral
Abstract: Lungfishes hold a very important position concerning water-land transition during evolution, and extant
African lungfishes can undergo an extended period of aestivation on land. This study aimed to obtain the coding
cDNA sequences of six genes partaking in oxidative stress defense, i.e. glutathione S-transferase alpha, microsomal
glutathione S-transferase, glutathione peroxidase 4, copper/zinc superoxide dismutase, manganese superoxide
dismutase and betaine-homocysteine S-methyltransferase, from the liver of the African lungfish, Protopterus
annectens. Efforts were also made to determine the mRNA expression of these genes in the liver and brain of fish
during the induction, maintenance and arousal phases of aestivation in air, during the induction and maintenance
phases of aestivation in mud, and during exposure to ammonia. Results indicate that P. annectens can up-regulate its
oxidative defense capacity, especially in the liver, in response to various environmental conditions including the
maintenance and arousal phases of aestivation.

	
  
RECOVERY OF FAT SNOOK AFTER CHRONIC EXPOSURE TO COPPER
Oss, R.N., Baroni, V.D., Duarte, R.M., Val, A.L., Almeida-Val, V.M.F., Gomes, L.C.
Email: levy.gomes@uvv.br
Vila Velha University, Laboratory of Applied Ichthyology. Rua comissÃ¡rio JosÃ© Dantas de Melo, 21. Vila Velha
ES 29102-770, Brazil
Symposium: Fish in a Toxic World
Presentation Type: oral
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Abstract: We studied the recovery of fat snook after chronic exposure to copper. The fish were exposed to 25 or 50
Âµg Cu/L for 30 days, and recovery was observed at 0, 4, 10, and 30 days. Copper genotoxicity was observed using
a micronucleus assay, and recovery was not observed even 30 days post-exposure. Copper accumulation was
observed in fish exposed to 25 or 50 Âµg/L of copper in the gills (14,4 and 34,4 Âµg/g, respectively) and muscle
(5,7 and 5,5 Âµg/g, respectively), and a return to normal copper levels (6,0 Âµg/g for gills and 2,5 Âµg/g for
muscle) was observed 4 and 30 days post-exposure, respectively. Glutathione S-transferase (GST) was 80%
inhibited in individuals exposed to copper and returned to levels of fish exposed to basal concentrations within 10
days. Although copper accumulation in tissues dispersed 30 days post-exposure, no recovery from genotoxicity was
observed during this time.

	
  
RECOVERY OF FAT SNOOK (Centropomus parallelus) AFTER CHRONIC EXPOSURE TO COPPER
Oss, R.N., Baroni, V.D., Duarte, R.M., Val, A.L., Almeida-Val, V.M.F., Gomes, L.C.
Email: levy.gomes@uvv.br
Vila Velha University, Laboratory of Aquatic Ecotoxicology. Rua comissário José Dantas de Melo, 21, 29102-770,
Brazil
Symposium: Tropical Environments
Presentation Type: Poster
Abstract: We studied the recovery of fat snook after chronic exposure to copper. The fish were exposed to 25 or 50
µg Cu/L for 30 days, and recovery was observed at 0, 4, 10, and 30 days. Copper genotoxicity was observed using a
micronucleus assay, and recovery was not observed even 30 days post-exposure. Copper accumulation was observed
in fish exposed to 25 or 50 µg/L of copper in the gills (14,4 and 34,4 µg/g, respectively) and muscle (5,7 and 5,5
µg/g, respectively), and a return to normal copper levels (6,0 µg/g for gills and 2,5 µg/g for muscle) was observed 4
and 30 days post-exposure, respectively. Glutathione S-transferase (GST) was 80% inhibited in individuals exposed
to copper and returned to levels of fish exposed to basal concentrations within 10 days. Although copper
accumulation in tissues dispersed 30 days post-exposure, no recovery from genotoxicity was observed during this
time.

	
  
THE PHYSIOLOGICAL EFFECTS OF SELECTION IN RAINBOW TROUT SELECTED FOR GROWTH ON
PLANT-BASED FEEDS
Overturf, K
Email: Ken.Overturf@ars.usda.gov
USDA-ARS, 3059-F National Fish Hatchery Road, Hagerman, ID 83332, USA
Symposium: Food Intake and Utilization
Presentation Type: Oral
Abstract: It has been proven that rainbow trout can be selectively improved to grow on a plant-based feed.
However, the physiological and metabolic changes that have occurred during selection are only now being
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determined. The development of an animal model that possesses differential growth and utilization of feed derived
from different protein source is a valuable resource for evaluating how fish perceive and differentially utilize
sustainable nutrient sources. Analysis of changes in these selectively improved fish, when compared to strains which
were introgressed to generate the stock placed under selection, can provide information on how fish perceive
nutrients and what cellular and metabolic components are important in their uptake and processing. Our findings
which include changes in intestinal tolerance, taste tolerance and the regulation of satiation factors will be presented.

	
  
SWIMMING PHYSIOLOGY OF FISH
Palstra, A.P., and Planas, J.V.
Email: arjan.palstra@wur.nl
The Institute for Marine Resources and Ecosystem Studies (IMARES), Wageningen University & Research Centre,
Korringaweg 5, 4401 NT Yerseke, Netherlands
Symposium: Swimming Physiology
Presentation Type: Oral
Abstract: Swimming is an important aspect of the life history of fish in the aquatic environment. However, the
physiological effects of swimming on growth, metabolism, reproduction and immunity are not fully understood in
fish. 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 welfare. For this purpose, the
FitFish satellite workshop (www.ub.edu/fitfish2010/) and the first symposium on the Swimming Physiology of Fish
were organized as part of the 9th International Congress of Fish Biology (Barcelona, 2010). The present symposium
intends to continue efforts to bring together scientists covering various aspects of the swimming physiology of fish
and present the most up-to-date information on this relevant topic.

	
  
LONG DISTANCE REPRODUCTIVE MIGRATION AND SEXUAL MATURATION OF FISH: PRIORITISING
BETWEEN MUSCLE BUILDING AND GONAD DEVELOPMENT
Palstra, A.P., van den Thillart, G.E.E.J.M., Planas, J.V.
Email: arjan.palstra@wur.nl
The Institute for Marine Resources and Ecosystem Studies (IMARES), Wageningen University & Research Centre,
Korringaweg 5, 4401 NT Yerseke, Netherlands
Symposium: Fish Migration
Presentation Type: Oral
Abstract: The interaction between metabolism and sexual maturation under exercise, as experienced during longdistance anorexic reproductive migrations, has been studied by swimming European eel and rainbow trout in a large
swim flume. RNA sequencing of the red and white muscle transcriptome and microarray analysis of the ovary in
rainbow trout have been performed to identify hormonal and metabolic actors that are important in switching from
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the growth phase to the migration phenotype. The observed swimming-induced ovarian developmental suppression
at the start of vitellogenesis may be a strategy to divert energy to fuel swimming and to avoid precocious muscle
atrophy. 1,085 and 1,228 novel rainbow trout gene sequences were identified for red and white muscle respectively.
The exercised white muscle shows increased transcriptional activity and up-regulation of genes involved in muscle
growth and developmental processes. The unique collection of transcript sequences will contribute to the
understanding of muscle physiology during long-term migration.

	
  
PROLONGED SWIMMING ACTIVITY MODIFIES THE EXPRESSION OF CLOCK GENES IN ZEBRAFISH
Pelster, B., and Egg, M.
Email: bernd.pelster@uibk.ac.at
Institute for Zoology, University of Innsbruck Innsbruck A-6020, Austria
Symposium: Swimming Physiology
Presentation Type: oral
Abstract: Physical exercise has been shown to act as a non-photic zeitgeber for the circadian clock. It has been
hypothesized that an exercise mediated increase in core body temperature could be the underlying zeitgeber for this
phenomenon. We used the poikilotherm zebrafish to test this hypothesis. Long term endurance exercise of zebrafish
larvae at a constant water temperature of 25Â°C caused significantly altered transcription levels of the circadian
genes period1 and clock1. Cosinor analysis of diurnal transcription profiles obtained after 3 days of swim training
revealed a phase delay of the gene oscillation. Given the small size of zebrafish larvae and the high thermal
conductance of water an exercise mediated change in body core temperature can be excluded as the underlying
intrinsic zeitgeber.

	
  
HYPOXIA INDUCED HIF SIGNALING IN ZEBRAFISH LARVAE
Pelster, B., and Egg, M.
Email: bernd.pelster@uibk.ac.at
Institut for Zoology, University of Innsbruck, Technikerstrasse 25; A-6020 Innsbruck, Austria
Symposium: Zebra Fish
Presentation Type: Oral
Abstract: Three isoforms of the hypoxia inducible factor (Hif) are expressed in zebrafish larvae as well as in a
zebrafish cell line established from embryonic fibroblasts (Z3 cells). Short term hypoxia as well as hypoxic exposure
for 6 consecutive days provoked changes at the transcriptional level of all three Hif isoforms, and the most
significant changes were detected for Hif-3a. Expression changes of downstream genes VEGF and erythropoietin
showed a different time course, indicating distinct control mechanisms. At the protein level Hif-3a showed a clear
band under normoxic conditions, while Hif-1a was hardly detectable. Hif-1a protein rapidly increased within 24h of
hypoxia, but then decreased again. After 6 days of hypoxia Hif-3a also decreased. The time course of these changes
does not support the hypothesis that Hif-3a is inhibiting the activity of Hif-1a.
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INVOLVEMENT OF BETA3 ADRENERGIC RECEPTORS IN CARDIOVASCULAR REGULATION IN
RAINBOW TROUT (ONCORHYNCHUS MYKISS)
Petersen, L.H., Needham, S., Burleson, M., and Huggett, D.B.
Email: lene.petersen@unt.edu
University of North Texas, Department of Biology, 1155 Union Circle, PO Box 310559, Denton, TX, 76201, USA
Symposium: General Contributed Papers
Presentation Type: Poster
Abstract: Beta3-adrenergic receptors (AR) have been discovered in rainbow trout, Oncorhynchus mykiss. To our
knowledge, there is currently no information on the involvement of this adrenergic receptor in the regulation of
resting in vivo cardiovascular function in rainbow trout. Arterial injection of the Beta3-AR specific agonist
BRL37344 (3 mg/kg) caused a 31.4 ± 7.4 % increase in heart rate (fH) and 25.9 ± 11.4 % and 18.1 ± 7.4 %
decreases in stroke volume (SV) and dorsal aortic blood pressure (PDA), respectively. To confirm specificity of the
results, BRL was injected again following sequential injections of phentolamine (Alpha1 antagonist), atropine
(Muscarinic antagonist), propranolol (Beta1/2 antagonist) and SR59230A (Beta3 antagonist). For example, in
presence of atropine, BRL still induced a decrease in PDA, but any effect of BRL on cardiac variables (Q, fH, Sv)
was abolished. The data indicate that Beta3-adrenergic receptors have a role in resting cardiovascular control in
fishes.

	
  
PRE- AND POSTPRANDIAL CHANGES IN OREXIGENIC AND ANOREXIGENIC FACTORS IN CHANNEL
CATFISH
Peterson, B.C., Waldbieser, G.C., Riley, L.G. Jr., Upton, K.R., Kobayashi, Y., and Small, B.C.
Email: brian.peterson@ars.usda.gov
141 Experiment Station Rd, Stoneville, MS 38776 Stoneville MS 38776, USA
Symposium: Food Intake and Utilization
Presentation Type: oral
Abstract: We examined pre- and postprandial changes in the expression of plasma ghrelin (GHRL) and mRNAs
encoding GRLN, cocaine and amphetamine regulated transcript (CART), neuropeptide Y (NPY), and
cholecystokinin (CCK) in channel catfish. Fish were either offered feed (Fed) or fasted (Unfed). Feeding increased
abundance of whole brain CART mRNA out to 4 h with no effect observed in unfed fish. Whole brain NPY
expression peaked at 0.5 h in both treatments. NPY expression then declined in fed fish but remained elevated in
unfed fish. No differences in plasma or stomach GRLN expression were observed. Two separate cDNAs for CCK
were identified. Brain CCKa and CCKb expression increased after feeding. These results suggest CART, NPY, and
CCK play roles in the regulation of channel catfish feeding. These results also provide new insights into the neural
and gastroenteric mechanisms regulating appetite in channel catfish.
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COLUMBIA RIVER BASIN STEELHEAD KELT RECONDITIONING: REPRODUCTIVE DEVELOPMENT,
ENERGY STORES, AND POST-RELEASE MIGRATION OF LONG-TERM RECONDITIONED FEMALE
KELTS IN THE YAKIMA RIVER
Pierce AL, Boyce J, Cavileer TD, Caldwell LC, Blodgett JW, Bosch WJ, Fast DE, Branstetter R, Hatch DR, Nagler
JJ
Email: apierce@uidaho.edu
Columbia River Inter-Tribal Fish Commission, Portland, OR 97232, USA
Symposium: Fish Migration
Presentation Type: Poster
Abstract: Columbia River Basin steelhead are capable of iteroparity, however, rates of repeat spawning in ESAlisted populations are low. Projects to capture and recondition downstream migrating kelts are underway, with the
goal of releasing fish into the river to spawn naturally. The reproductive status of these fish has not been
investigated. Blood levels of vitellogenin and estradiol, indicators of reproductive development, were measured in
female kelts in the reconditioning program at Prosser, Washington, during 2009, 2010, and 2011. Energy stores
were assessed by measurement of muscle lipid levels, and post-release migration was assessed by PIT tag
detections. Overall, approximately 50% of female fish were maturing at the time of release. Blood vitellogenin
level indicated maturation status by mid-August. Maturing fish had higher lipid levels at release and arrived earlier
than non-maturing fish, and were more likely to be detected migrating upriver after release. This study shows that
multiple reproductive life-histories are found in reconditioned steelhead kelts.

	
  
EFFECTS OF DIFFERENT TEMPERATURE INCREMENT REGIMES DURING EGG INCUBATION OF
ATLANTIC COD ON EGG VIABILITY AND NEWLY HATCHED LARVAL QUALITY
Puvanendran, V., Falk-Petersen, I-B., Lysne, H., Tveiten, H., Toften, H., Peruzzi, S.
Email: velmurugu.puvanendran@nofima.no
Nofima, Muninbakken 9-13, 9291 Tromsoe, Norway
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: We carried out an experiment to determine how rapidly the early incubation temperature of Atlantic cod
eggs can be increased without arresting or altering the normal embryonic. Eggs were incubated at 4.5±0.5°C (T5control) and 9.5±05°C where the temperature was increased stepwise at zygote stage from 4.5°C to 9.5±05°C in 8
(T1), 32 (T2), 64 (T3) and 96 hours (T4). Except T1 group, cell asymmetries and embryo mortalities were not
significantly different between the control and treatment groups. T5 larvae were significantly longer and had smaller
yolk reserves at hatch than T1-T4 larvae. Tissue and organ histology of hatched larvae appeared to be similar; with
the exception of a small lumen noted in the swim bladder of T3 larvae. Our results showed that the incubation
temperature of cod eggs can be increased from the ambient (4.5°C) to the maximum likelihood incubation
temperature of 9.5°C without reducing the outcome of viable larvae.
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METAL-IMPAIRED CHEMOSENSORY FUNCTION IN FISHES
Pyle, G.G. and Dew, G.G.
Email: gpyle@lakeheadu.ca
Dept. of Biology, Lakehead University, 955 Oliver Rd., Thunder Bay, ON, P7B 5E1, Canada
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: Freshwater fishes rely on chemical cues to convey critical information about finding food, avoiding
predation, or the suitability of a potential mate. Metals released to freshwater systems at or below concentrations
sufficient to induce overt toxicity can interfere with chemical communication systems, which can, in turn, impair
olfactory-mediated behaviours. This effect has now been observed under controlled laboratory conditions as well as
in wild fish and under natural conditions. Metals, such as copper, cause general chemosensory inhibition at
sufficiently high concentrations, probably by inducing apoptosis in olfactory sensory neurons. However, at lower,
environmentally-relevant concentrations, different metals may target their inhibitory effects to a subpopulation of
sensory neurons that are known to mediate specific behaviours. Consequently, by understanding the mechanism(s)
associated with targeted contaminant effects on chemosensation, we may be able to make more ecologically-relevant
predictions in environmental risk assessments of contaminated environments.

	
  
DIRECT EFFECTS OF PROLACTIN AND PROLACTIN-RELEASING PEPTIDE ON A SEA BREAM
PRIMARY GILL CELL CULTURE
Qu, Z. and Woo, N. Y. S.
Email: quzheouc@gmail.com
School of Life Sciences, The Chinese University of Hong Kong, Hong Kong SAR, China
Symposium: Fish Cell Cultures
Presentation Type: oral
Abstract: To study direct effects of prolactin (PRL) and prolactin-releasing peptide (PrRP) on fish gill, a primary
gill cell culture (GC) of Sparus sarba was prepared and incubated with PRL or PrRP. Expression profile of
osmoregulatory genes in GC was analyzed by quantitative real-time PCR following PRL or PrRP treatment.
Responses of PRL- or PrRP- treated GC to hypoosmotic exposure was determined by cytotoxicity and apoptosis
assays. Our results showed that PRL and PrRP increased expression of aquaporin-3, Na+-K+-ATPase, heat shock
cognate 70 and PRL receptor in GC. Both hormones markedly decreased cell necrotic rate and PRL treatment could
also partly prevent GC from apoptosis after hypoosmotic exposure. This study provided additional information
about the role of PRL and PrRP in fish osmoregulation and suggested that PrRP may impact osmoregulatory tissue
(gill) directly rather than by just acting as a local modulator in the pituitary for regulation of PRL expression.
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RESPONSE OF SUNSHINE BASS TO RATION AT ELEVATED CULTURE TEMPERATURE
Rawles, S.D., Green, B.W., Gaylord, T.G., Barrows, F.T., McEntire, M.E., and Freeman, D.W.
Email: steven.rawles@ars.usda.gov
Harry K. Dupree Stuttgart National Aquaculture Research Center, P.O. Box 1050, Stuttgart, Arkansas, 72160-1050,
USA
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: Temperature and ammonia increase dramatically during summer production of sunshine bass. Global
temperatures are projected to increase. A factorial experiment investigated the effects of three digestible protein
(DP; 33, 40, 47%), two lipid (L; 10, 18 %) and two ration levels (satiation, restricted) on growth, body composition,
nutrient retention, and ammonia excretion in bass reared at 30.5C. Restricted feeding resulted in lower final weights
and percent gains but higher ammonia excretion as a function of N fed/body-weight regardless of DP. Lower dietary
fat (10%) resulted in lower weight gains, poorer feed conversions and higher ammonia excretion regardless of DP or
ration. Weight gain was marginally higher at 47DP/18L, but FCR, and nutrient retentions were markedly poorer in
the 47DP diets regardless of lipid level due to hyperphagia in these fish. At 30.5C, the 40DP/18L diet outperformed
other diets in growth, lower ammonia excretion and higher nutrient retentions regardless of ration. Producers
desiring to manage ammonia during summer with least compromise to production are better served to feed a
40DP/18L diet at reduced ration instead of lower protein/lipid diets.

	
  
THE THERMAL INFLUENCE ON THE DYNAMICS OF CELL MEMBRANES
Ribeiro, C.S., Caneppele, D., Schreiner, M. and Moreira, R.G.
Email: cristiele@gmail.com
Physiology Department- Institute of Biosciences- University of São Paulo (IB-USP). Rua Do Matão, travessa 14, n
321, São Paulo, Zip Code 05539-080, Brazil
Symposium: Tropical Environments
Presentation Type: Oral
Abstract: This project aimed to estimate the allostatic capacity, in membrane structure and function, to acute and
chronic temperature shifts. Steindachneridion parahybae juveniles were progressively cooled from 30°C to 24, 17
and 12°C, in which they were maintained for up to 5 days in the acute experiment and for up 30 days in the chronic
trial. Brain and liver were sampled, with subsequent analyses of fatty acids (FA) from phospholipids. The animals
maintained at 12°C showed a high mortality rate. Generally FA profiles of phosphatidylcholine remained more
stable than those in phosphatidylethanolamine. The acute trial showed a pattern of maintenance of brain membrane
structure, with a decrease of phosphatidylethanolamine -associated C20-22n3 in the liver and an increase of these
FA in the brain. In both tissues and fractions analyzed it was possible to detect significant evidences of membrane
restructuring, showing that S. parahybae was able to provide compensatory adjustments in acclimation responses.
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REGULATION OF Na+K+ATPase, PHOSPHOLIPIDS PROFILE AND HISTOMORPHOLOGY IN
Steindachneridion parahybae GILLS (SILURIFORMES: PIMELODIDAE) DURING THERMAL ACCLIMATION
Ribeiro, C.S., Gomes, A.D., Cortez, L.L. and Moreira, R.G.
Email: cristiele@gmail.com
Physiology Department- Institute of Biosciences- University of São Paulo (IB-USP). Rua Do Matão, travessa 14, n
321, São Paulo, 05539-080, Brazil
Symposium: Tropical Environments
Presentation Type: Poster
Abstract: The maintenance of branchial homeostasis is often achieved by structural changes in this organ under the
influence of environmental changes. In this context, the present study aimed to evaluate the influence of temperature
in acute and chronic trials on the phospholipid fatty acid (FA) profile, the activity of the enzyme Na+/K+-ATPase
and histomorphology of Steindachneridion parahybae gills. The results showed that the FA composition of
phosphatidylcholine was less affected by temperature than the one in phosphatidylethanolamine class, that showed,
in acute trial, a curious pattern of higher saturated FA for animals kept at the lower temperatures tested, whereas
chronic trial showed a large variation in FA during the experimental period, highlighting the decrease in
polyunsaturated FA in the animals from the groups kept at the lower temperatures. The activity of Na+ K+ ATPase
increased at lower temperatures, together with a general pattern of histomorphological injuries in gills.

	
  
DISTRIBUTION, ABUNDANCE, DIET, AND GROWTH OF PELAGIC BURBOT LARVAE IN NORTHERN
LAKE HURON
Roseman, E.F., George, E., Ireland, S., and O’Brien, T.P.
Email: eroseman@usgs.gov
USGS Great Lakes Science Center, 1451 Green Rd., Ann Arbor, MI 48105, USA
Symposium: Symposium on Burbot
Presentation Type: Oral
Abstract: We assessed the abundance, spatial distribution, diet, and growth of pelagic larval Burbot in northern
Lake Huron during 2007 as part of a larger ecological study of the Lake Huron foodweb. Burbot densities varied
across sites and were generally highest offshore (91 m depth) during early summer. Examination of lengthfrequency histograms revealed the presence of small fish throughout the spring and summer, suggesting a prolonged
hatch period and an influx of larvae from Lake Superior that drifted through the St. Marys River. Diets of larval
Burbot collected offshore differed from those collected at inshore sites. Offshore diets were dominated by calanoid
and cyclopoid copepods and dreissenid veligers while inshore fish had a higher rate of empty stomachs and those
that ate consumed more nauplii. Our findings emphasize the importance of pelagic lacustrine habitats as nursery
areas and demonstrate an ecological linkage between nearshore and offshore habitats.

	
  
ACETYLCHOLINESTERASE RESPONSES TO DELTAMETHRIN: IN VITRO AND IN VIVO APPROACHES
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Rossi, P.A., Moraes, F.D., Venturini, F.P., Avilez, I.M., Cortella, L.R.X., Moraes, G.
Email: prirossi.bio05@gmail.com
Federal University of São Carlos, Rod. Washington Luis km 235, São Carlos, SP, Postal Code 13565-905, Brazil
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Fishes are good indicators of environmental pollution since many toxicants can reach water bodies by
runoff or direct application in water. Enzymatic assays of acetylcholinestarase (AChE), are employed as biomarkers
of exposure to xenobiotics. Pyrethroid insecticides have been extensively used in various agriculture, veterinary and
health purposes. They depict a wide range of targets, low selectivity and low toxicity to mammals. Belonging to this
class, deltamethrin effects were studied in brain AChE from Piaractus mesopotamicus. In vitro assays, kinetical
studies were performed in absence or presence of deltamethrin. For the in vivo analysis, fish were submitted to a
sublethal exposure of deltamethrin. This xenobiotic acted as a positive allosteric effector, decreasing KM value. The
in vivo assay of AChE activity showed no alteration due to deltamethrin exposure, suggesting that this toxicant did
not reach brain AChE significantly.

	
  
LIFE AT THE EQUATOR: CORAL REEF FISHES MAY ALREADY BE LIVING AT THE EDGE OF THEIR
THERMAL OPTIMA
Rummer, J.L., Couturier, C.S., Stecyk, J.A.W., Gardiner, N.M., Nilsson, G.E., and Munday, P.L.
Email: jodie.rummer@jcu.edu.au
ARC Centre of Excellence for Coral Reef Studies, James Cook University Townsville QLD 4811, Australia
Symposium: Tropical Environments
Presentation Type: oral
Abstract: Climate change models predict tropical ocean temperatures to increase by up to 3Â°C this century. Most
impacted may be low-latitude organisms adapted to narrow temperature ranges. Equatorial populations of six coral
reef fish species were acclimated to temperatures ranging 29-34Â°C to incorporate their likely lifetime thermal
niche (29-31Â°C, Papua New Guinea) and the 3Â°C increase predicted by climate change models. Resting and
maximum oxygen consumption rates were used to calculate aerobic scope for each species at each temperature. As
expected, aerobic scope declined with increasing temperatures. However, one of the six species investigated,
Chromis atripectoralis, appears to already be living above itâ€™s thermal optimum (29Â°C). The other five species
may be at or nearing their thermal optima (approximately 31Â°C). Indeed, low-latitude reef fish populations may be
more sensitive to ocean warming than higher-latitude populations. Minor temperature increases (2-3Â°C) could
result in population declines and potentially redistribution of equatorial species.

	
  
ELEVATED CO2 ENHANCES AEROBIC PERFORMANCE OF A CORAL REEF FISH
Rummer, J.L., Stecyk, J.A.W., Couturier, C.S., Watson, S-A., Nilsson, G.E., and Munday, P.L.
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Email: jodie.rummer@jcu.edu.au
ARC Centre of Excellence for Coral Reef Studies, James Cook University Townsville QLD 4811, Australia
Symposium: Ion and Acid- Base Regulation
Presentation Type: oral
Abstract: Ocean acidification, caused by uptake of additional atmospheric CO2, is predicted to have widespread
impacts on marine ecosystems beginning at the organismal level. Namely, elevated environmental CO2 is expected
to decrease aerobic performance in fish and other water-breathers. Great Barrier Reef spiny damselfish maintained
under high (946Î¼atm) CO2 exhibited significantly lower resting and higher maximum O2 consumption rates than
control (451Î¼atm) fish. Thus, contrary to predictions, high-CO2 fish demonstrated an unprecedented increase in
net (38%) and factorial (47%) aerobic scope. Haematological and muscle water changes associated with exercise
were unrelated to CO2 treatment, with one exception. High-CO2 fish decreased haematocrit by 15% post-exercise, a
trend undetected in control fish. Redistributing blood flow during exercise may enhance aerobic performance by
aiding pH/ionoregulation or gas exchange. While elevated CO2 may benefit some species, understanding the
variability among species will be critical in predicting how ocean acidification will impact marine communities and
ecosystems.

	
  
DIETARY PROTEIN REQUIREMENTS OF A NEW AQUACULTURE CANDIDATE IN CHILE – ELEGINOPS
MACLOVINUS
Sa, R.
Email: ruisa@uc.cl
Facultad de Agronomía e Ingenieria Forestal, Pontificia Universidad Catolica, Avenida Vicuña Mackenna, 4860,
Macul, Santiago de chile - 6904411, Chile
Symposium: Food Intake and Utilization
Presentation Type: Poster
Abstract: A growth trial was conducted to determine the Chilean seabass protein needs. Six isoenergetic and
isolipidic diets were formulated to contain protein levels of 90, 140, 210, 280, 350 and 440 g Kg-1 (diets P9, P14,
P21, P28, P35 and P44 respectively). Eighteen groups of fish with an initial individual weight of 40g were
assembled in 350L tanks, in a flow-through water system. To triplicate groups of these fish was assigned one
experimental diet. The trial lasted 14 weeks and during that period the fish were fed two times a day, six days a
week, to apparent visual satiety. An exponential model was used to adjust specific growth rate and NR (g kg-1 day1) to dietary protein level. Based on that model, dietary protein required for maximum retention was 300 g kg-1,
while for maximum growth it was 355 g kg-1. Feed efficiency improved as dietary protein level increased and
protein efficiency ratio (PER) was observed with the 21% protein diet (P21). N retention (NR) (% N intake) was not
different among groups fed diets with protein levels above 9%. At the end of the trial, the whole body composition,
on a wet weight basis, was no different among groups fed with dietary protein levels higher than 14%.

	
  
DYNAMIC TRANSCRIPTIONAL REGULATION OF AUTOCRINE/PARACRINE IGFBP1, 2, 3, 4, 5 AND 6 IN
THE SKELETAL MUSCLE OF FINE FLOUNDER DURING DIFFERENT NUTRITIONAL STATUSES
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Safian, D., Fuentes, E.N., Valdés, J.A. and Molina A.
Email: safian11@gmail.com
Laboratorio de Biotecnologia Molecular, Departmento de Ciencias Biologicas, Facultad de Ciencias Biologicas,
Universidad Andres Bello, Av. Republica 217, Santiago., Chile
Symposium: Food Intake and Utilization
Presentation Type: Poster
Abstract: The IGF binding proteins (IGFBPs) play a dual role in the modulation of the bioavailability of IGFs,
inhibiting and/or potentiating the IGFs actions. In this study, igfbp1 to 6 were isolated and characterized in the fine
flounder (Paralichthys adspersus), a natural fish model for growth hormone (GH) resistance and low igfI production
in muscle. Subsequently, the igfbps expressions were assessed in the skeletal muscle of fine flounder underwent
different nutritional statuses. During the fasting period, igfbp2, 4, and 5 decreased, whereas igfbp3 increased. Igfbp3
and igfbp6 decreased during short-term refeeding, whereas igfbp5 increased. During long-term refeeding the
expression of igfbp2, 4, 5, and 6 increased, while igfbp3 remained unchanged. In conclusion, the present study
shows for the first time the isolation and characterized of all igfbps in a single fish species, along with describing a
dynamic nutritional and time-dependent response in the igfbps expression in skeletal muscle. Grants: FONDECYT
(Nº1090416), UNAB (DI-14-11/I).

	
  
CHRONIC SUBLETHAL CADMIUM EXPOSURE DISRUPTS THE STRESS AND METABOLIC
PERFORMANCES OF JUVENILE RAINBOW TROUT
Sandhu, N., McGeer J.C., Vijayan, M.M.
Email: navdeep.k.sandhu@gmail.com
Department of Biology, University of Waterloo, Waterloo, Ontario, N2L 3G1, Canada
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: "CORRECTED VERSION" Although rainbow trout are able to adapt to chronic cadmium (Cd) exposure,
implications on animal performance are poorly understood. We hypothesized that the metabolic status of juvenile
rainbow trout is altered during sublethal Cd exposure, and this would compromise the metabolic performance to a
secondary stressor. To test this, immature rainbow trout were exposed to 0, 0.75, or 2.0 µg/L concentrations of Cd
using a flow-through system for 28 d. This chronic Cd exposure enhanced the metabolic capacities in the liver and
gill, suggesting enhanced energy demand. Exposure of trout to a secondary acute stressor after 28 d resulted in
attenuation of plasma cortisol, glucose and lactate response in the Cd groups compared to the control group. The
results suggest that chronic sublethal Cd exposure at environmentally relevant levels entails a metabolic cost and
compromises the conserved cortisol and metabolic responses essential to adapt to a secondary stressor in trout.

	
  
COMPARATIVE STUDY OF THE ACCUMULATION OF HEAVY METALS AND ORGANOCHLORINATED
COMPOUNDS IN MUSCLE, LIVER AND BRAIN OF EUROPEAN EELS

109	
  
	
  

Scaion, D., Belpaire, C., Thomé, J.P., Leermaker, M., Lebel, A., Rees, J.F., Debier, C., Silvestre, F., and Kestemont,
P.
Email: scaiondelphine@yahoo.fr
Catholic University of Louvain, Laboratory of Nutrition Biology and Environmental Toxicology, Croix du Sud, 2
bte L7.05.08, 1348 Louvain la Neuve, Belguim
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Stocks of European eel Anguilla anguilla have shown a rapid decline, and contamination with xenobiotics
has been suggested to play an important role in this collapse. Sixty-nine wild yellow eels have been collected in 28
sites in Belgium, and 18 heavy metals, mercury, methylmercury and organochlorinated compounds (8 PCBs and 6
OCPs) have been measured in their brain, liver and muscle tissues. Preliminary results show that brain levels of Fe,
Cu and Cd, and liver levels of Fe, Cu and Zn are significantly higher compared to the levels in muscle tissue. PCBs
(in particular the low chlorinated ones) and OCPs such as DDT and HCH show higher levels in the brain compared
to liver and muscle. Significant accumulation of xenobiotics in the brain could lead to neurological effects and
induce physiological or behavioral disturbances which may jeopardise reproductive migration.

	
  
IDENTIFICATION OF NOVEL GENES INVOLVED IN DYSREGULATION OF THE STRESS AXIS
Schaaf, M.J.M., Schoonheim P.J., Chatzopoulou A., and Spaink, H.P.
Email: m.j.m.schaaf@biology.leidenuniv.nl
Institute of Biology, Leiden University, Einsteinweg 55 Leiden 2333CC, Netherlands
Symposium: Stress in Fish
Presentation Type: oral
Abstract: To identify novel genes that are necessary for glucocorticoid feedback of the stress axis, we capitalized
on an unbiased forward-genetic screen using the zebrafish model. In this screen, the pituitary mRNA expression of
pomc, a precursor of ACTH, was used as readout, and this was assayed by in situ hybridization. Zebrafish larvae,
derived from 300 families carrying random mutations, were screened for increased expression of pomc in the
presence of high levels of exogenously applied glucocorticoids. As a result of this screen four zebrafish mutants
have been identified that are resistant to GC suppression of the HPA axis. Genetic identification of one of the
mutants has shown a mutation in the adenomatous polyposis coli (apc) gene and in the REM2 and Rab like small
GTPase 1 (rsg1) gene. Both genes have not previously been associated with glucocorticoid feedback of the HPA
axis.

	
  
PHYSIOLOGICAL, BEHAVIORAL AND ECOLOGICAL DIVERSITY IN ADULT PACIFIC LAMREY,
ENTROSPHENUS TRIDENTATUS, AFTER RETURN TO FRESHWATER
Schreck, C.B., Clemens, B.J., van de Wetering, S., Wyss, L, McCoun-Travers, R., Lampman, R., and Sower, S.A.
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Email: carl.schreck@oregonstate.edu
104 Nash Hall, Oregon Cooperative Fish and Wildlife Research Unit, USGS, Oregon State University, Corvallis,
OR 97331, USA
Symposium: Fish Migration
Presentation Type: Oral
Abstract: Little is known about the life history of Pacific lamprey, Entosphenus tridentatus, and their migration.
We measured maturation characteristics of lamprey as they entered fresh water, during river residence, and in the
laboratory using histology and sex hormone levels to estimate maturity. We propose that adult biology of these fish
is considerably more complex than previously thought, with some animals capable of reproducing soon after
entering fresh water whereas others hold in rivers one, two or perhaps even three years before spawning. Based on
holding and migration behaviors determined with radiotelemetry, we deduce from multivariate statistical analyses
that there may also be diversity in migratory and holding behavior among adults in the year prior to spawning. We
also characterized the habitat selected by the fish during periods of prolonged holding: large wood and rock and
temperature appear to be important.

	
  
ARE PHYSIOLOGICAL SYSTEMS SIMILAR OR DISSIMILAR AMONGST FISHES?
Schreck, C.E.
Email: carl.schreck@oregonstate.edu
104 Nash Hall, Oregon Cooperative Fish and Wildlife Research Unit, USGS, Oregon State University, Corvallis,
OR 97331, USA
Symposium: Plenary
Presentation Type: oral
Abstract: Using the endocrine system as an example, I will argue that physiological systems are remarkably
stereotypic amongst fishes and then contradict myself by arguing that there is significant variation in physiological
systems between individuals, species and higher taxa. My sense is that these discrepancies result from a lack of
clarity concerning the taxonomy and systematics of our study animals, a paucity of knowledge concerning life
history variation, epigenetic and environmental effects that differ due to study conditions, and use of study animals
that are inbred or have undergone domestication selection. Many endocrine processes are non-linear, in fact they
can be bimodal; such hormetic responses can confound interpretation. Further, my perception is that these
problems are compounded by the imprecision in our science; we often do not differentiate between theory and fact.

	
  
CHARACTERIZATION OF A TYPE-II SODIUM-PHOSPHATE COTRANSPORTER FROM PACIFIC
HAGFISH GILL AND INTESTINE
Schultz, A.G., Guffey, S.C., Clifford, A.M., and Goss, G.G.
Email: ags2@ualberta.ca
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Department of Biological Sciences, University of Alberta, Edmonton, Alberta T6E 4W1, Canada
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Inorganic phosphate (Pi) is an essential nutrient in all organisms and without it organisms would not be
able to grow, reproduce or survive. Transport systems have evolved in animals to allow for efficient uptake of Pi
against electrochemical gradients. In freshwater teleost fish and higher vertebrate species, the intestine and kidneys
play a central role in maintaining Pi homeostasis. In seawater, free Pi is a limiting nutrient due to rapid
complexation with the high free Ca2+, therefore, fish living in marine environments may utilize other organs,
specifically their gills, to maximize phosphate uptake. We hypothesize that hagfish may utilize both their gills and
intestine for maintaining Pi homeostasis. This study, therefore, sought to identify and characterize the primary NaPi
cotransporter involved in phosphate uptake in the Pacific hagfish. A partial sequence of the sodium-phosphate type
II co-transporter (NaPi-II) was identified in a hagfish transcriptome and the full sequence of NaPi-II co-transporter
was cloned from the hagfish gill. The hagfish NaPi-II co-transporter shared 68% identity with the NaPi-IIb of
zebrafish, Danio rerio and 66% identity with the NaPi-IIb of carp, Cyprinus carpio at the amino acid level. To our
knowledge, this is the first study to clone and characterize a NaPi-II co-transporter in the gills of any fish species.

	
  
EURYHALINITY IN AN EVOLUTIONARY CONTEXT
Schultz, E.T., and McCormick, S.D.
Email: eric.schultz@uconn.edu
Department of Ecology and Evolutionary Biology, University of Connecticut, Storrs, CT 06269-3043, USA
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Euryhalinity refers both to breadth in salinity tolerance and in habitat distribution. It is not a discrete
strategy: an analysis of 108 studies revealed that salinity tolerance breadth is distributed continuously among
actinopterygians. Data on halohabitat in FishBase indicates that <10% of actinopterygians are habitat-euryhaline.
Habitat-euryhalinity is prevalent among basal groups, is largely absent from intermediate orders, and reappears in
derived taxa. The tendency to be habitat-euryhaline varies strongly among families, possibly owing to
diversification following the Cretaceous Palaeogene extinction. Despite their relative rarity, euryhaline species are
potent sources of diversity. Phylogenetically-informed studies identify instances in which diverse freshwater
species arose from euryhaline ancestors. Some euryhaline taxa are particularly susceptible to differentiation
following halohabitat changes, and some areas have been hotspots for transitions to freshwater. Comparative studies
on mechanisms among multiple taxa and at multiple levels of biological integration are needed to clarify pathways
to euryhalinity and its evolutionary aftermath.

	
  
RESPONSE OF FATHEAD MINNOW POPULATIONS TO AN EXOGENOUS ESTROGEN
Schwindt, A.R., and Winkelman, D.L.
Email: ar.schwindt@gmail.com
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Colorado State University
Department of Fish, Wildlife, and Conservation Biology, 201 Wagar Hall Fort Collins Colorado 80523, USA
Symposium: Fish in a Toxic World
Presentation Type: oral
Abstract: Endocrine disrupting compounds (EDCs) are found worldwide in aquatic ecosystems and can lead to
developmental and reproductive disruption in fishes; however, little is known about the population level
consequences of exposure to EDCs. Understanding population level responses to EDC exposure is critical to the
conservation and management of a wide variety of fishes. We evaluated the effects of 17alpha-ethinylestradiol
(EE2), the synthetic estrogen in human birth control, on fathead minnow (Pimephales promelas) population
dynamics in aquatic mesocosms. We introduced 5 male and 5 female fish to each of 28 1100L mesocosms and
exposed fish to 4 treatment concentrations of EE2 (0, 5, 10, and 20ng/L) for 126 days. Each treatment had 7
replicates arranged in a randomized block design. Adult survivorship, egg production, numbers and size of
offspring and biomarkers of estrogen exposure were collected during the experiment and used to parameterize stagestructured population models. Our experimental and modeling results indicated that fish populations can be
negatively impacted by environmentally relevant EE2 concentrations.

	
  
PRIMARY CULTURE OF RAINBOW TROUT MYOBLASTS AS A TOOL TO STUDY THE NUTRITIONAL
CONTROL OF THE AUTOPHAGY-LYSOSOMAL PATHWAY
Seiliez, I., Gabillard, J.C., Riflade, M., Sadoul, B., Dias, K., Averous, J., Tesseraud, S., Skiba-Cassy, S., Panserat, S.
Email: seiliez@st-‐pee.inra.fr
INRA, UR1067 Nutrition Metabolisme Aquaculture, F-64310 St-Pee-sur-Nivelle, France St-Pee-sur-Nivelle F64310, France
Symposium: Fish Cell Cultures
Presentation Type: oral
Abstract: Autophagy is an intracellular bulk degradation process controlled by nutrient and involved in
macromolecular turnover. In mammals, the regulatory networks that control this degradative route have been
intensively investigated in recent years. In contrast, in fish the autophagic pathway has been the subject of little
attention.
The present work aimed to use rainbow trout myoblasts to characterize the response of the autophagy-lysosomal
pathway to nutrient and serum availability. We report that serum and amino acids (AA) withdrawal is accompanied
by a rapid increase of autophagosome formation but also by a slower induction of the expression of several
autophagy-related genes. We also show that this later response is controlled by AA availability via both TORdependent and TOR-independent pathways.
Together these results demonstrate the existence of both short- and long-term control of the autophagy-lysosomal
system in rainbow trout and identify AA as new players in the regulation of expression of autophagy-related genes.
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MORPHOLOGICAL CHANGES IN GILL MITOCHONDRIA-RICH CELLS IN JAPANESE EEL
Seo, M.Y., and Kaneko, T
Email: myseo@marine.fs.a.u-‐tokyo.ac.jp
Graduate School of Agricultural and Life Sciences, The University of Tokyo. 1-1-1 Yayoi Bunkyo Tokyo 113-8657,
Japan
Symposium: Ion and Acid- Base Regulation
Presentation Type: Poster
Abstract: We explored morphological changes in gill mitochondria-rich (MR) cells in Japanese eel acclimated to a
wide range of salinity. Immunocytochemical observations revealed that MR cells in gill filaments were most
developed in hypertonic environments, whereas those in gill lamellae were preferentially observed in hypotonic
environments. In electron microscopic observations, the apical membrane of lamellar MR cells appeared as a
slightly projecting disk with a mesh-like structure on its surface. In contrast, the apical membrane of filament MR
cells showed a slightly concave surface. These results suggest that filament and lamellar MR cells are responsible
for ion secretion and absorption, respectively. Immunofluorescense staining revealed that most MR cells showed
CFTR immunoreaction in their apical region in fish in hypertonic environments, but not in those in hypotonic
environments. The mRNA expression levels of NKCC1a were increased in hypertonic environments, indicating that
MR cells developed in hypertonic environments function as an ion-secreting site.

	
  
STRESS RESPONSE OF RED PIRANHA (Pygocentrus nattereri) TO ANGLING CAPTURE: EFFECT OF FIGHT
AND AIR EXPOSURE TIME
Sepulchro, L.C.O.; Pitol, D.N.; Duca, C.; Santos, M.R.D. and Gomes, L.C.
Email: levy.gomes@uvv.br
Vila Velha University, Laboratory of Aquatic Ecotoxicology. Rua comissário José Dantas de Melo, 21, 29102-770.,
Brazil
Symposium: Stress in Fish
Presentation Type: Poster
Abstract: The aim of this work was to evaluate physiological stress response in red piranha, Pygocentrus nattereri,
to angling fight and air exposure times. Fish was captured by angling at a factorial design, with two water fight time
(1 and 3 minute), and two air exposures time (1 and 3 minute), totaling four treatments combinations. There was no
mortality. There was no effect of fight and air exposure time on cortisol and glucose response of piranha. Cortisol
and glucose values varied between 0.70-0.87 µg/dL and 26-34.5 mg/dL, respectively. Lactate was significantly
greater in fish from 3 min fight than in fish from 1 min fight. To prevent immediate physiological disturbance
fisherman can land the fish preferentially 1 min after angling and air exposed time should be lower than 3 min.
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EFFECTS OF DIETARY ESTROGEN TREATMENT ON GROWTH AND FEED INTAKE IN YELLOW
PERCH
Shepherd, B.S., Rees, C.B., Groff, C., Goetz, F.W., F.P. Binkowski
Email: brian.shepherd@ars.usda.gov
Great Lakes WATER Institute/ARS/USDA, 600 East Greenfield Ave., Milwaukee, WI 53204, USA
Symposium: Food Intake and Utilization
Presentation Type: Oral
Abstract: Dietary estrogen has been shown to promote growth in yellow perch and previous work suggests that this
may occur via increases in feed intake. To examine this, the effects of dietary estrogen on growth and feed intake
were examined in two genetically-improved strains of yellow perch. Juvenile perch of the Choptank (3.0 g) and
Perquimans (6.4 g) River strains were stocked into replicate tanks and fed either control (ethanol-treated) or
estrogen-treated (15 mg/kg) diets, twice daily, to satiation. Feed intake for each tank was monitored daily and
growth was assessed every three weeks for 15 weeks. Unlike previous studies, final weights in the dietary estrogen
treated groups of both strains (Choptank and Perquimans) were significantly lower than values seen in the controltreated groups. Differences in feed intake were also seen among the groups. The depressive effects of dietary
estrogen on growth in these yellow perch strains will be discussed.

	
  
RAINBOW TROUT HEPATOCYTES: A MODEL FOR ELUCIDATING THE MOLECULAR MECHANISMS
UNDERLYING THE DIVERSE ACTIONS OF GROWTH HORMONE
Sheridan, M.A.
Email: mark.sheridan@ndsu.edu
NDSU Dept. 2715, P.O. Box 6050, Fargo, ND 58108-6050, USA
Symposium: Fish Cell Cultures
Presentation Type: Oral
Abstract: Growth hormone (GH) regulates numerous physiological processes, including aspects of organismal
growth, an anabolic process, and mobilization of stored lipid (lipolysis), a catabolic process. Fish such as rainbow
trout represent a particularly opportune system in which to investigate the mechanistic bases of these diverse
processes because they are colocalized in the liver. Using rainbow trout hepatocytes, we showed that GH binding to
GH receptors (GHRs) results in the activation of several cell signaling pathways that require the initial activation of
the Janus kinase, JAK2. GH-stimulated IGF-1 synthesis and secretion is mediated through the phosphatidylinositol
3-kinase/protein kinase B and extracellular signal-regulated kinase (ERK) pathways, whereas GH-stimulated
lipolysis involves the activation of phospholipase C and protein kinase C. These findings indicate that the
multifunctional nature of GH results, in part, from the differential linkage of GHRs to cell signaling pathways.
(Supported by NSF grant IOS 0920116)
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COMPARISONS OF THE AMMONIA EXCRETION BY IONOCYTES AND KERATINOCYTES IN THE SKIN
OF ZEBRAFISH EMBRYOS
Shih, T. H., Horng, J. L. and Lin, L. Y.
Email: linly@ntnu.edu.tw
No.88,Sec.4. Tingzhou Rd. Taipei 11677, Taiwan
Symposium: Zebra Fish
Presentation Type: oral
Abstract: Ammonia excretion in zebrafish embryos and larvae is largely accomplished by their yolk-sac skin. The
keratinocytes and H+-ATPase-rich (HR) cells in yolk-sac skin are the major cell types for ammonia excretion. In
this study, we compared the capabilities of the two cell types in ammonia excretion. A scanning ion-selective
electrode technique (SIET) was used to measure NH4+ net flux at the apical surface of specific type of cells.
Reversal NH4+ concentrations ([NH4+]RS) were determined by measuring the zero-net fluxes in a serial
concentration of external NH4+. Results showed that the [NH4+]RS of HR cells is remarkably higher than that of
keratinocytes indicating that HR cells can excrete NH4+ against higher external NH4+ concentrations. Suppressing
the differentiation of HR cells significantly decreased the embryoâ€™s survival in high NH4+ water.

	
  
OTOLITH MICROCHEMISTRY INDICATES PATTERNS OF MOVEMENT IN THREE VERY DIFFERENT
FRESHWATER SPECIES OF FISH
Shrimpton, J.M., and Clarke, A.D.
Email: shrimptm@unbc.ca
University of Northern British Columbia, Prince George, BC V2N 4Z9, Canada
Symposium: Fish Migration
Presentation Type: Oral
Abstract: Chemical signatures in otoliths are highly correlated to those measured in streams where fish were
captured. We used element analysis of bony structures to identify extent of movement for three species of fish in
freshwater. The movement between freshwater and marine environments has been well documented in anadromous
species, but our analysis has indicated that juvenile coho salmon show appreciable movement downstream from
known spawning locations well before they smolt and migrate to the ocean. We have also found movement among
freshwater habitats in non-anadromous species. Arctic grayling were found to move extensively throughout fluvial
habitat, but did not use lacustrine habitat formed following the construction of a hydro-electric dam. Our analysis
also reveals that even for a putative resident species, the slimy sculpin, considerable variation in trace elemental
signatures exist – particularly during the early life history. Such patterns indicate movement among freshwater
habitats and are likely important for dispersal.

	
  
ELUCIDATING THE ROLES OF GUT HORMONES IN CHANNEL CATFISH APPETITE
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Small, B.C., Schroeter, J.C., and Fenn, C.M.
Email: bcsmall@siu.edu
Fisheries and Illinois Aquaculture Center, Southern Illinois University Carbondale, Life Science II, MC=6511,
Carbondale, Il 62901, USA
Symposium: Food Intake and Utilization
Presentation Type: Oral
Abstract: It is well known that the hypothalamus and the dorsal vagal complex play central roles in regulating
appetite in vertebrates. In channel catfish, Ictalurus punctatus, researchers have begun to elucidate the effects of
feeding on hypothalamic and gut associated neuropeptides and the roles of these peptides in regulating appetite.
Included among the neuropeptides being investigated are ghrelin (GHRL), a putative orexigenic factor, and gastrinreleasing peptide (GRP), a putative anorexigenic factor. Although meal-related changes in ghrelin have been
previously investigated, the effects of ghrelin on catfish appetite have not been described up to this time. The
present research examines the effects of exogenous GHRL administration and the administration of other gut
hormones, such as GRP, on channel catfish appetite and hypothalamic NPY and POMC gene expression. These
data suggest an anorexigenic effect of GHRL in channel catfish and provide new insight into the roles of gut
hormones in appetite regulation.

	
  
DIFFERENCES BETWEEN THE PROTEOMIC RESPONSES TO DIRECT RADIATION EXPOSURE AND TO
THE RADIATION INDUCED BYSTANDER EFFECT IN FISH
Smith, R.W., Mothersill, C.E., Seymour, C.B.
Email: rsmith@mcmaster.ca
McMaster University, Department of Medical Physics and Applied Radiation Science, 1280 Main Street West,
Hamilton, Ontario, L8S 4K1, Canada
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: With increasing use of nuclear power contamination of the aquatic environment is of growing concern. In
addition the significance of the “bystander effect”, or the response of non-irradiated animals to signals emitted from
irradiated animals, must be considered. Proteomic analysis of irradiated gills revealed increased expression of cancer
related annexin II in trout, and annexin max 3 and 4 in medaka. However the bystander effect indicated a more
protective response. In trout this centred on increased hemopexin-like protein, a reactive oxygen species (possible
bystander signal component) scavenger. In medaka warm-temperature acclimation related 65-kDa protein (Wap65),
a protein with the same role as hemopexin was increased. In both species increased pyruvate dehydrogenase and
lactate dehydrogenase could prevent lactate acidosis and increased SCAF proteins suggest transcriptional regulation.
Thus there are clear differences in the direct and indirect radiation proteomic effects and, despite species specific
responses, the physiological outcome is similar.

	
  
RADIATION INDUCED BYSTANDER EFFECTS IN FISH
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Smith, R.W., Seymour, C.B., Mothersill, C.E.
Email: rsmith@mcmaster.ca
McMaster University, Department of Medical Physics and Applied Radiation Science, 1280 Main Street west,
Hamilton, Ontario, L8S 4K1, Canada
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: The bystander effect describes the response to signals from irradiated cells on non-irradiated cells. X-rays
induce an immediate bystander effect in rainbow trout, from eyed eggs to 2y old adults. Irradiation of the early life
stages also results in a bystander effect legacy in adults and in the next generation. X-radiation of zebrafish and
medaka also results in an immediate bystander effect but in zebrafish this attenuates within 4 – 6h. The bystander
effect occurs across species; X-ray exposed medaka and zebrafish induce a bystander effect in each other. Neutron
beam irradiation and clinical MRI exposure cause direct effects on zebrafish but does not induce a bystander effect.
These are all external irradiation sources but dietary 226Ra exposure of fathead minnows and feeding of irradiated
California bloodworms to trout also induces a bystander effect. Thus, in fish, this response may be radiation type /
exposure route and / or species specific.

	
  
SPECIES-SPECIFIC INFORMATION ASSOCIATED WITH HORMONALLY DERIVED SEX PHEROMONES
IN THE CARPS IS CONVEYED BY BODY ODOR CONTEXT
Sorensen, P.W., Leveque, H, and Lim, H.K.
Email: soren003@umn.edu
1980 Folwell Avenue, University of Minnesota, St. Paul, MN 55108, USA
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: Many fishes detect hormonal products with acute sensitivity and use them as sex pheromones. This
makes sense because the release of these cues naturally correlates with relevant reproductive events. However, their
use presents an enigma because endocrine products are conserved and not species-specific, yet most pheromones
appear (need) to be. We addressed this enigma in goldfish and common carp, two species which rarely hybridize
but which detect/ use the same hormonal products as pheromones. Initial behavior studies confirmed that these
species distinguish each other’s body odors. Activity was found to reside in both the polar and nonpolar fractions,
the latter of which contained hormonal products. When tested, hormonal products were more active in the presence
of non-hormonal body products, the latter of which contains highly distinctive mixtures of body metabolites. We
conclude that carp hormonal sex pheromones function as complexes that contain both hormonal and nonhormonal
products.

	
  
SILVER CARP DETECTS AND APPEARS TO USE NOVEL MIXTURES OF SEX STEROIDS AND F
PROSTAGLANDINS AS HORMONAL PHEROMONES
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Sorensen, P.W., Lim, H.K., Fox, E, and Leese, J.L.
Email: jleese@umn.edu
Department of Fisheries, Wildlife and Conservation Biology, 1980 Folwell Ave, Saint Paul, MN 55108, USA
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: Although well established that goldfish and its immediate relatives employ hormonal products to mediate
spawning, little is known about pheromonal function in the other cyprinids, the largest family of freshwater fish. In
this study, we examined the sensitivity of silver carp to over 200 steroid and F-type prostaglandins (PGFs) using
electro-olfactogram (EOG) recording. Nine steroids and three PGFs elicited notable responses at nanomolar
concentrations and had picomolar detection thresholds, consistent with expectations for pheromonal detection. The
range of steroids detected is novel for a cyprinid and includes many C21 steroids. When artificially masculinized,
sensitivity to PGFs increased, while responsiveness to sex steroids remained constant. Furthermore, silver carp
implanted with prostaglandin F2α metabolized and released PGFs, one of which, 15-keto-prostaglandin F2α, also
attracted masculinized fish. Studies are now examining the precise function of this PGF cue to see if it could be used
to control this invasive species.

	
  
PHYSIOLOGICAL RESPONSES OF COLOSSOMA MACROPOMUM EXPOSED TO INCREASED
TEMPERATURE AND CO2.
Souza-Netto, J.G., Sakuragui, M.M., Silva, M.N.P., Val, A.L. and Almeida-Val, V.M.F.
Email: netto_badpi@hotmail.com
Instituto Nacional de Pesquisas da Amazônia, Avenida André Araújo, 2636, Manaus – AM, CEP – 69060-001,
Brazil
Symposium: Tropical Environments
Presentation Type: Oral
Abstract: Severe droughts and floods occurred during the last decades in the Amazon. This instability is thought to
be caused by global climate changes. Scenarios of increased ambient temperature and CO2 that exceeds 3°C and
1,200 ppm, respectively, by the year 2100, are supposed to include severe environmental changes in the Amazon,
including disturbances of the hydrological cycle. To analyze acute effects of increased temperature and CO2, young
specimens of Colossoma macropomum (14.7±2.2 cm) were exposed to two increased temperatures (32°C and 36°C)
combined with high concentration of dissolved carbon dioxide (120 ppm) for a period of 0, 6, 12, and 24 hours.
Analyses of hemoglobin, hematocrit, glucose, RBC count, methemoglobin, plasma lactate, Na+/K+ATPase and
LDH, along with investigations of genotoxicity using comet assay and Erythrocytic Nuclear Abnormalities (ENA)
were done to observe general responses of the species. The combination of temperature and CO2 caused an increase
in DNA damage and mutation levels, ion concentration, glucose levels and an increase in Na+/K+ATPase and
H+ATPase activities. (INCT ADAPTA - CNPQ/FAPEAM and CAPES).
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TEMPERATURE EFFECTS ON EMBRYONIC DEVELOPMENT AND MYOGENESIS OF THE OCELLARIS
CLOWNFISH
Spendel, K., Drew, R., and Kavanagh, K.
Email: kspendel@umassd.edu
1641 S Black Ave, Bozeman, MT 59715, USA
Symposium: Tropical Environments
Presentation Type: Oral
Abstract: Little is known about how increased oceanic temperatures will impact the development of tropical reef
fish. Temperature effects on embryonic development, myogenesis, and gene expression were investigated using
clownfish (Amphiprion ocellaris) reared at three temperatures (26°C, 29°C, and 32°C). The highest temperature
(32°C) represents a mean temperature predicted under global climate change for native habitats of A. ocellaris. Body
size at hatch was negatively correlated with rearing temperature but there were no detectable effects on muscle
histology. Temperature did not affect mRNA expression of IGF-1; however expression of myostatin-II was
significantly increased at the lowest temperature. The highest temperature resulted in higher mortality and elevated
expression of hsp70, suggesting that the embryos were experiencing thermal stress. These results suggest that global
climate change could impact reproduction and development of reef fish, which could impact growth at later life
stages.

	
  
NUTRITIONAL ECOLOGY OF JUVENILE PACIFIC HERRING: NUCLEIC ACID RATIOS AS AN INDEX OF
GROWTH AND STARVATION THRESHOLD
Sreenivasan, A., Heintz, R.A., Vollenweider, J.J., Rice, S.D., Hershberger, P.K., and Gregg, J.L.
Email: asreenivasan@alaska.edu
NMFS NOAA, Juneau, AK-99801, USA
Symposium: Food Intake and Utilization
Presentation Type: Oral
Abstract: Pacific herring (Clupea pallasii) is an ecologically important prey and predator species in the North
Pacific Ocean that sustains important fisheries. Young-of-the-year Pacific herring face critical energetic challenges
at the onset of their first winter due to competing energetic needs for growth and energy storage. The energetic
challenge is intensified by a short summer growing season, and can determine year class success and population
abundance. Energetic assessments could improve stock assessment models. We used the nucleic acid ratio
(RNA/DNA) from white muscle of young-of-the-year Pacific herring as a measure of growth in fed, starved/fed, and
terminally starved fish cultured at 6.5°C, 8.5°C, and 12.5°C. Fish growth in body mass corresponded to changes in
RNA/DNA. Relative to fed controls, starved/fed fish showed restored RNA/DNA and protein concentration, but
lesser mass. Nucleic acid ratios in starved/fed fish during the starvation phase, and in terminally starved fish,
indicated incipient terminal starvation. Seasonal variation of RNA/DNA, protein, and total body lipid
concentrations in fed fish indicated seasonal changes in resource allocation and growth rates.
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EVOLUTION OF STEROID PHEROMONES IN CICHLIDS
Stacey, N.E.
Email: norm.stacey@ualberta.ca
Department of Biological Sciences, University of Alberta, Edmonton T6G 2E9, Canada
Symposium: Sensing the Environment
Presentation Type: Oral
Abstract: Based on our electro-olfactogram (EOG) findings (J Fish Biol ’06. 68:661) that an African cichlid
(Astatotilapia burtoni) discriminates 5 types of conjugated steroids (3-glucuronide, 3-sulfate, 17-glucuronide, 17sulfate, 3,17-disulfate), work described in this talk attempts to understand the evolution and diversity of putative
steroidal pheromones in cichlids. EOG recordings using a large suite of conjugated steroids indicate that (1) steroid
detection is restricted to the African clade (Pseudocrenilabrinae), (2) detection of 3-glucuronides appears first (> 50
mya), and is the only steroid detection in basal clades (Chromidotilapiini, Hemichromini, etc.), (3) detection of the
other 4 conjugate types detected by A. burtoni appears within the “H-lineage-plus-lamprologins” subset of the
Australotilapiin clade. Given that all large intralacustrine radiations are found within this clade (Proc. R. Soc B. ’06.
273: 1987), it seems reasonable to propose that increasing complexity of steroidal pheromones has been a factor in
the rapid speciation of African cichlids.

	
  
SPATIAL AND HABITAT DISTRIBUTION OF BURBOT IN LAKE ERIE
Stapanian, M.A., Witzel, L.D., and Cook, A.
Email: mstapanian@usgs.gov
U.S. Geological Survey, 6100 Columbus Ave. Sandusky OH 44870, USA
Symposium: Symposium on Burbot
Presentation Type: oral
Abstract: Sexual dimorphism in habitat use has been hypothesized as a cause for greater uptake of contaminants in
male burbot Lota lota than in females. We examined annual gillnet survey data from Lake Erie during 1997-2011.
In each year, more adult male burbot were captured than adult females. Highest catches of both sexes occurred
offshore of Long Point, ON in waters â‰¥ 20 m. This region represents the portion of the study area that has the
steepest depth profile. Elsewhere, highest catches of both sexes occurred in waters â‰¥ 25 m deep and where water
temperature â‰¤ 10 C. Collectively, the results indicate greater activity by males and a preference by both sexes
for topographically heterogeneous habitat in cold waters. The results also support a previous study of no difference
in diet between sexes. We suggest more intense sampling of these habitats in surveys targeting coldwater predators
in coldwater systems.

	
  
SEX RATIOS AND GROWTH IN BURBOT: EFFECTS OF AGE AND GEAR BIAS
Stapanian, M.A., Witzel, L.D., Cook, A., and Madenjian, C.P.
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Email: mstapanian@usgs.gov
U.S. Geological Survey, 6100 Columbus Ave. Sandusky OH 44870, USA
Symposium: Symposium on Burbot
Presentation Type: oral
Abstract: We examined growth curves and sex ratios of adult burbot Lota lota captured in annual gillnet surveys in
Lake Erie. Annual growth of females during 1997-2011 was negligible after age 12. In contrast, males continued to
grow, albeit at a lower rate than between ages 3-12. The ratio of females to males (F/M) decreased with mean
population age. During 2007-2011, F/M of burbot age 3-6 (0.83) was higher than for burbot age 7-10 (0.60), age
11-14 (0.61), and older than 14 (0.49). Limited trawl data from Lake Erie yielded F/M values of at least 1. The
results support recent studies that male burbot are more active than females, particularly at older ages. Further, the
results indicate that gill net surveys may not provide an accurate picture of the reproductive potential of burbot.

	
  
PHYSIOLOGICAL RESPONSES IN ATLANTIC COD TO OCEAN ACIDIFICATION
Stefansson, S. O., Nilsen, T. O., and Mangor-Jensen, A.
Email: sigurd.stefansson@bio.uib.no
Dept. of Biology, Univ. of Bergen, N-5020, Bergen, Norway
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Anthropogenic release of CO2 to the atmosphere gradually decreases the pH of the oceans to reach
presumed levels between 7.5 and 7.8 within this century. To address physiological responses of fish, Atlantic cod
(Gadus morhua L.) were exposed to reduced pH from fertilization until 5 gram (95 days). To achieve realistic
conditions water pH was decreased by controlled addition of CO2 gas to obtain 3 different experimental water
qualities. Gill Na+,K+-ATPase (NKA) levels increased at pH 7.7 and 7.5 compared to controls, whereas NKA
activity at pH 7.3 did not differ from controls. According to current models of teleost acid-base and osmoregulation,
H+-ATPase, Na+,H+-exchanger (NHE-1, 2, 3), cytosolic carbonic acid anhydrase (CA) and HCO3÷,Cl÷ exchanger
(AE) are key transporters at the level of the gill. Changes in the expression of these genes in the gill are discussed in
the context of ocean acidification.

	
  
USING PASSIVE SONIC TELEMETRY METHODS TO EVALUATE HATCHERY REARED BURBOT
RELEASE STRATEGIES IN THE KOOTENAY RIVER
Stephenson, S.M., Neufeld, M.D., Hardy, R., Ireland, S., Young, S., and Rust, R.
Email: sarah.stephenson@gov.bc.ca
#401-333 Victoria St, Nelson B.C., V1L 4K3, Canada
Symposium: Symposium on Burbot
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Presentation Type: Oral
Abstract: The Kootenay burbot (Lota lota) population is at risk of demographic extinction. Since 2009, hatchery
reared burbot have been released into the Kootenay River at various life stages. Monitoring ultrasonic tagged
burbot, released at age 1-3 years, our objectives were to evaluate broodstock choice, and assess differences in
survival and dispersal by release site and size/age at release. Initial results suggest that first year survival is high
(63%), but differs across release age and sites. Hatchery-reared, lake origin burbot dispersed throughout the system,
up to 104 km upstream and 135 km downstream of release sites. However, many age 1 releases did not leave the
release tributaries in the 144-233 day study period, which has potential implications for both imprinting and
dispersal. Overall this telemetry study provides a positive outlook on the current aquaculture rehabilitation efforts
for Kootenay burbot, but indicates more studies are required to best direct the release efforts.

	
  
TISSUE-SPECIFIC EFFECTS OF FEEDING STATUS ON THE GROWTH HORMONE/INSULIN-LIKE
GROWTH FACTOR SYSTEM IN MOZAMBIQUE TILAPIA (OREOCHROMIS MOSSAMBICUS)
Stough, B.A., Seale, A.P., Flack B.R., Lerner, D.T., Grau, E.G., and Tipsmark, C.K.
Email: tipsmark@uark.edu
Department of Biological Sciences, University of Arkansas, Fayetteville, AR 72701, USA
Symposium: Improving Fish Culture
Presentation Type: Poster
Abstract: Components of the growth hormone (GH)/insulin-like growth factor (IGF) system were characterized in
Mozambique tilapia. Igf-binding protein (bp)-1b, igfbp-2b, igfbp-4, igfbp-5a, igfbp-6b and igf receptor type 1a were
sequenced and studied along with the previously described: gh, gh receptor, igf-1 and igf-2 mRNA and circulating
GH and IGF-1. A tissue distribution survey revealed that igfbp-1b and igfbp-2b were predominantly found in the
liver while igfbp-4, igfbp-5a and igfbp-6b were expressed in most examined tissues. The components of the GH/IGF
system were observed during 4 weeks of catabolic (fasting) and anabolic (fed) conditions. During fasting one
finding was a shift in expression from IGFBP-2b to IGFBP-1b which could be involved in restricting IGF-1
signaling. The data showed that many parts of the GH/IGF system are strong markers of anabolic/catabolic
conditions with potential usefulness in aquaculture when evaluating feeding procedures, nutritional content and
stress effects.

	
  
THE EFFECT OF RAIN-INDUCED HYPOXIA ON FISHES IN AN URBAN SYSTEM
Suski, C. D., G. L. Gaulke, D. H. Wahl, J. Wolfe, P. Moskus and D. Bradley
Email: suski@illinois.edu
University of Illinois, NRES, 1102 S. Goodwin Ave, Urbana, IL, 61801, USA
Symposium: Stress in Fish
Presentation Type: Oral
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Abstract: During rain events, urban areas often experience periods of hypoxia due to runoff and sewer overflows.
The objective of this study was to quantify the behavioral and physiological responses of urban fish to hypoxia
resulting from rain events. For this, telemetry and laboratory experiments were coupled using fish from The
Chicago Area Waterway System (CAWS). Twenty largemouth bass that live in the CAWS received acoustic tags to
quantify movement relative to hypoxia. Results did not show a clear pattern of hypoxia influencing the
presence/absence of fish. Laboratory trials consisted of shock experiments to determine tolerance to hypoxia for
CAWS bass relative to control populations. Largemouth bass from the CAWS had a similar physiological response
compared to control site populations. Results are valuable in designing policies that are protective of fish
assemblages, and regulatory limits for oxygen.

	
  
EFFECTS OF ENVIRONMENTAL CALCIUM DURING THE EARLY ONTOGENY OF LAKE STURGEON
Svendsen, J.C., Enders, E.C., Genz, J., Wall, A.J., Watkinson, D., and Anderson, W.G.
Email: jos@aqua.dtu.dk
Fisheries and Oceans Canada, Freshwater Institute, 501 University Crescent, Winnipeg, MB, R3T 2N6, Canada
Symposium: Swimming Physiology
Presentation Type: Oral
Abstract: This study tested the hypothesis that environmental calcium availability during early ontogeny may
influence the swimming performance of larval lake sturgeon. Eggs were incubated in 0.1 (low), 0.4 (normal) and 3.3
(high) mmol l–1 environmental calcium. Measurements of larval swimming performance were carried out 2-8 days
after hatching. Larvae were benthic and photonegative. Tests of volitional vertical swimming revealed that
swimming speed and activity were reduced by 15-20% in the low calcium treatment compared to the other
treatments. A high-speed video camera was used to document volitional horizontal swimming performance. Fish
snout, center of mass and tail tip were tracked at 125 Hz to quantify swimming speed in addition to tail beat
frequency and amplitude. At the termination of each swimming trial, lateral and dorsal images were taken to
quantify body morphology, including yolk sac dimensions. Links between calcium availability, swimming
performance, kinematics and body morphology will be discussed.

	
  
PHENOTYPIC DIVERSITY, REPEATABILITY, REACTION NORMS AND THE POTENTIAL FOR
EVOLVING FISH POPULATION
Svendsen, J.C., Oufiero, C.E., Jensen, L.F., and Enders, E.C.
Email: jos@aqua.dtu.dk
Fisheries and Oceans Canada, Freshwater Institute, 501 University Cr., Winnipeg, MB, R3T 2N6, Canada
Symposium: Fish Migration
Presentation Type: Oral
Abstract: Many life-history traits are prone to rapid evolution induced by human action. While it is well known that
human activity, including dams, can obstruct fish migration partly or completely, little is known about any adaptive
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evolutionary responses emerging as a consequence of the modified migration patterns. Life-history theory predicts
that increased mortality generally favors evolution toward earlier sexual maturation at smaller size and elevated
reproductive effort. Migratory barriers that are selective with respect to size, maturity status, physiology, behavior or
morphology could cause phenotypic shifts. Increasingly, physiological studies take advantage of functionally
significant phenotypic diversity to get a better understanding of the underpinning mechanisms. This approach,
including studies of repeatability and reaction norms, may allow analyses of physiological data in a more
evolutionary context. This presentation will briefly review existing evidence indicating that barrier induced
evolution might occur and discuss approaches that can be used to investigate this topic further.

	
  
SOME ANTIDIABETIC DRUGS AND NATURAL MATERIALS ADMINISTERED ORALLY IMPROVE THE
UTILIZATION OF GLUCOSE IN TELEOST FISH
Takase, K., and Kakuta, I.
Email: kiyomi8112001@yahoo.co.jp
Department of Bioengineering, Senshu University of Ishinomaki, Ishinomaki	
  986-8580, Japan, Japan
Symposium: Improving Fish Culture
Presentation Type: Poster
Abstract: Although most teleost fish are characterized by a limited efficiency to use carbohydrates, the exact
mechanism of the poor utilization of carbohydrate by fish is still unclear. In this study, we investigated the effects of
some anti-diabetic drugs and natural materials on glucose utilization in goldfish and in rainbow trout. In goldfish,
the administration of aguripuchin (Ag) enhanced insulin secretion during glucose tolerance test and promoted to the
recovery of blood glucose. Pioglitazone (Pi) and metformin (Mt) also increased 2-deoxy-D-glucose uptake rate in
muscle tissues and promoted the recovery of blood glucose, though no significant effect was found in tolbutamide
(Tl) and chlorpropamide (Ch) treatment. On the other hand, in rainbow trout, oral administration of Tl, Ch, Ag, Pi
and Mt improved hyperglycaemia. Furthermore, we found that the administration of some natural materials such as
a mineral mixture from wild plants, a herbal medicine, inositol improved glucose utilization in fish.

	
  
CROSS PROTECTION: A TECHNIQUE TO ENHANCE STRESS RESISTANCE?
Taylor, G.R., Wilson A.S., Wilson P.G., and Haukenes A.h.
Email: GTAYLOR@UAEX.EDU
University of Arkanss at Pine Bluff, Mail slot 4912, 1200 N University Dr. Pine Bluff AR, 71601, USA
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: Heat exposure initiates cellular responses that can increase resistance to subsequent acute stressors; a
phenomenon referred to as cross-protection (CP). We are examining the efficacy of CP to mitigate effects of
aquaculture stressors common to commercial farming of channel catfish Ictalurus punctatus and correlate
physiological markers with observed CP. Treatment procedures that induce heat hardening and cross protection
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have been developed. After exposure to heat treatments, fingerlings had elevated upper critical temperatures for at
least 96 h and heat-treated fish maintain equilibrium longer than control fish when challenged with high salinity at
48 and 96 h after heat treatment and extreme pH at 96 h after heat treatment. We will present results from
experiments that aim to: (1) determine optimal induction methods to enhance resistance of catfish exposed to high
pH and (2) assess the utility of using HSP70 as a marker for observed cross protection.

	
  
CHEMICAL COMMUNICATION BREAKDOWN
Tierney, K.B., Shamchuk A., and Blunt, B.
Email: ktierney@ualberta.ca
University of Alberta, CW 405 Biological Sciences Building Edmonton Alberta T6H 5B1, Canada
Symposium: Sensing the Environment
Presentation Type: oral
Abstract: Fish cannot survive without their sense of smell. The numerous blind species illustrate this â€“ they use
their keen olfactory abilities to â€˜seeâ€™ their environment. At question is how the numerous synthetic
compounds found in the waters of today are altering olfaction. Since some synthetics are structurally similar to
natural compounds, conceivably they may act as odors. Less obvious are the effects of synthetics with no apparent
analog, but conceivably they may affect the reception of natural odors. Our studies have confirmed that some
synthetics do act as odors and may evoke either behavioral attraction or avoidance, while others mask natural odors
and impair behaviors such as food searching. Our current research is exploring the effects of developmental and
longer-term exposures to endocrine disrupting synthetics that may change the development of olfactory tissue or
perhaps the downstream â€˜meaningâ€™ of odors relative to physiological and behavioral responses.

	
  
REGULATION, FUNCTIONAL CLASSIFICATION AND LOCALIZATION OF GILL-SPECIFIC CLAUDIN
ISOFORMS IN SALMONID FISH
Tipsmark, C.K., Engelund, M.B., Yu, A.S.L, Li, J., Færgeman, N.J., and Madsen, S.S.
Email: tipsmark@uark.edu
Department of Biological Sciences, University of Arkansas, Fayetteville, AR 72701, USA
Symposium: Ion and Acid- Base Regulation
Presentation Type: oral
Abstract: Claudins are the major determinants of paracellular epithelial permeability in vertebrates. In freshwater
acclimated Atlantic salmon and rainbow trout, we find that protein expression of the abundant gill-specific claudin
30 decrease during seawater (SW) acclimation. This suggests that the claudin is associated with critical remodeling
of the epithelium during salinity change. Retroviral transduction of claudin 30 into Madin-Darby canine kidney cells
(MDCKs) resulted in a decreased conductance of 19%. Confocal microscopy revealed that claudin 30 was expressed
in the lateral membrane, as well as in tight junctions of MDCKs and in the native gill suggesting a function as a
barrier between gill epithelial cells and a role in cell-cell adhesion in deeper layers of the gill. Immunoblotting
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confirms that a strong induction of gill-specific claudin 10e protein expression is associated with SW acclimation
and localization studies are currently underway, which will improve knowledge of claudin function in fish during
salinity change.

	
  
DEPOSITION OF ENERGETIC SUBSTRATE IN RESERVE TISSUES IN FEMALES OF SURUBIM DO
PARAÍBA (STEINDACHNERIDION PARAHYBAE) DURING REPRODUCTIVE CYCLE
Tolussi, C.E, Gomes, A.D., Honji, R.M., Ribeiro, C., and Moreira, R.G.
Email: ctolussi@gmail.com
Universidade de São Paulo, Departamento de Fisiologia do Instituto de Biociências. Rua do Matão - Travessa 14
n.321 - Cidade Universitária CEP 05508-090 - São Paulo (SP), Brazil
Symposium: Tropical Environments
Presentation Type: Poster
Abstract: ‘Surubim do Paraíba’ is an endemic species of the Paraíba do Sul River basin classified as critically
endangered. The aim of this study was to assess the deposition of energetic substrates in reserve tissues in females
during S. parahybae reproductive cycle. This study was performed from 01/2008 to 03/2009, sampling in each
month 8 adult captive females at "Companhia Energética de São Paulo". Females were sampled and classified
according to their maturation stages: Rest (Rt), Early Maturation (EM), Advanced Maturation (AM) and Regressed
(Rg). Liver, white muscle and gonads were stored for quantification of lipids and protein, and also hepatic and
muscular glycogen. Protein decreased in liver at EM stage, and in muscle at AM stage. In the ovaries there was an
increase in protein in AM stage. Lipids increased in the ovaries in AM stage, while in muscle there was a decrease
in Rt stage, comparing with EM.

	
  
INFLUENCE OF HUMAN ACTIVITIES IN AQUATIC ENVIRONMENT IN Astyanax fasciatus
(CHARACIFORMES: CHARACIDAE) FEMALES ENERGETIC SUBSTRATES DURING THE
REPRODUCTIVE PERIOD
Tolussi, C.E., Gomes, A.D., and Moreira, R.G.
Email: ctolussi@gmail.com
Universidade de São Paulo, Departamento de Fisiologia do Instituto de Biociências. Rua do Matão - Travessa 14
n.321 - Cidade Universitária CEP 05508-090 - São Paulo (SP), Brazil
Symposium: Tropical Environments
Presentation Type: Poster
Abstract: Human activities can be damaging to fish species, interfering within several physiologic process, such as
the energetic metabolism involved in reproduction, which may compromise vitellogenesis. The aim of this study
was to evaluate possible alterations in energetic mobilization during the reproductive period in Astyanax fasciatus
females living in impaired environment. Vitellogenic females were sampled in the Billings Reservoir (an impaired
environment due to anthropogenic activities) and in the Ponte Nova Reservoir (not impaired environment).
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Hepatosomatic and gonadosomatic indices (HSI and GSI) were evaluated, as well as the concentration of the
energetic substrates: lipids and protein from liver, white muscle and ovaries. Protein deposition was not altered
when comparing females from both sampling sites, however, females sampled in the Ponte Nova Reservoir had
greater values of hepatic lipids and HSI, suggesting that lipid metabolism, important during females’ vitellogenesis
is somehow altered due the presence of pollutants.

	
  
THE RESPONSE TO STRESSORS IN FISH. AN INTERACTIVE INTEGRATION INVOLVING ALL
REGULATORY SYSTEMS
Tort, Lluis
Email: lluis.tort@uab.es
Dpt. Cell Biology, Physiology and Immunology, UniversitatAutonoma de Barcelona. 08193 Barcelona, Spain
Symposium: Plenary
Presentation Type: Oral
Abstract: Stress is an experience that all animals can be exposed and that generates a number of responses either at
short term or at longer term that depends on the species, the stressor type and the exposure time. The stress response
is characterized by a number of changes driven by the three regulatory systems, neural, endocrine and immune. The
interaction between these three systems, the signaling pathways and in particular, the mediators of these interactions
are relevant to characterize the overall response. Stressors may be deletereous under chronic situations but short
term stressors may not be negative if they provide a life experience that prepares for a next stressor, therefore the
characteristic behaviour of each species, the interaction with conspecifics when kept in a confined environment and
moreover the coping strategy of individuals also influence the reponse.

	
  
STRESS AND IMMUNE RESPONSE IN SEA BREAM (SPARUS AURATA) AFTER EXPERIMENTAL
TREATMENT WITH LPS OF A. SALMONICIDA AND L. ANGUILLARUM
Tridico, R., Bolta±a, S., Fierro-Castro, C., Teles, M., Cortes, R., MacKenzie S., Tort, L.
Email: rosa.tridico@uab.es
aDepartment of Cell Biology, Physiology and Immunology and Institute of Biotechnology and Biomedicine.
Universitat Autonoma de Barcelona, 08193, Spain
Symposium: Stress in Fish
Presentation Type: Poster
Abstract: L. anguillarum (La) and A. salmonicida (As) are G-negative bacteria responsible for diseases such as
vibriosis and furunculosis. In this study, seabream were injected intraperitoneally with LPS-La and LPS-As (10
mg/kg/fish) as specific seabream pathogenic bacteria or E. coli LPS (Ec) as positive control. Head-kidney, intestine,
spleen, liver and blood samples were collected at 3-6-12-24 hours post-injection. Plasma levels of cortisol,
prostaglandins and ROS significantly increased with pathogenic LPS in contrast to LPS-Ec. Gene expression of proinflammatory cytokines such as IL6, IL1, TNF and COX2 were highly induced by LPS-As and LPS-La. Although
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LPS is a highly conserved structural component among bacteria, we observed differences on differential tissue
regulation following pathogenic LPS treatment when compared with LPS-Ec. The strong host-pathogen relationship
between LPS-As-La in seabream suggest that defence response is related with structural LPS differences of
pathogens, tightly linked with the fish-pathogen relationship.

	
  
APPLICATION OF A GILL CELL LINE IN STUDIES OF FISH ION REGULATION
Trubitt, R.T., Rabeneck, D.B., and Tipsmark, C.K.
Email: tipsmark@uark.edu
Department of Biological Sciences, University of Arkansas, Fayetteville, AR 72701, USA
Symposium: Fish Cell Cultures
Presentation Type: Oral
Abstract: Most in vitro research on the freshwater osmoregulation pathway in euryhaline fish relies on primary cell
culture. However, the use of cell lines could make this research more efficient and easier to replicate. A rainbow
trout gill strain, RTgill W-1, has been used extensively in disease and toxicology studies. The current study
examined the effectiveness of this model for research of ion regulation. Changes in transepithelial resistance and
gene expression of Na+,K+-ATPase and tight junction proteins were analyzed in cells treated with cortisol, growth
hormone, and/or prolactin. The results were compared to data from intact fish and primary cell cultures.
Immunoflorescence microscopy was used to compare the morphology of the cultures under the varying hormone
treatments. DASPEI staining confirmed that the cultures contained mitochondrion-rich cells, suggesting that the
RTgillW-1 cell line could be used instead of primary cell culture for physiological research on osmoregulation.

	
  
RECENT ADVANCES IN ESSENTIAL FATTY ACID REQUIREMENTS AND LIPID NUTRITION OF
JUVENILE COBIA
Trushenski, J., Schwarz, M., Bergman, A., Rombenso, A., Woitel, F., Yamamoto, F., and Delbos, B.
Email: saluski@siu.edu
SIUC Fisheries and Illinois Aquaculture Center, Mailcode 6511, Carbondale, IL 62901 USA, USA
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: Cobia growth performance is reduced when dietary fish oil is replaced with soybean oil, a long-chain
polyunsaturated fatty acid (LC-PUFA) deficient lipid. It was suggested that cobia require both eicosapentaenoic
(EPA) and docosahexaenoic (DHA) acids to meet n-3 LC-PUFA demand, but individual requirements for these fatty
acids had not been quantitatively determined. We assessed the growth performance and tissue fatty acid composition
of juvenile cobia fed a fish oil-based positive control feed (FISH ONLY), a soy oil-based negative control feed
(SOY ONLY), or experimental feeds based on soy oil supplemented with EPA, DHA, or both at 50% or 100% of
the concentrations typically observed in fish oil. Growth performance of fish fed the SOY ONLY was impaired
relative to those fed the FISH ONLY feed. Supplementing the soybean oil-based feed with DHA, alone or in
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combination with EPA, restored performance. EPA supplementation had no effect on growth performance. These
data suggested the dietary n-3 LC-PUFA requirement of juvenile cobia can be satisfied by DHA exclusively and
soybean oil supplemented with DHA is an effective alternative to fish oil in juvenile cobia feeds. In a subsequent
study in which soy lipid-based feeds were supplemented with DHA and 75% of the concentrations typically
observed in fish oil (intermediate between the supplementation levels previously evaluated), the type of soy-derived
lipid used was observed to affect tissue fatty acid profile change. Specifically, using standard soybean oil resulted in
significantly reduced fillet DHA levels compared to fish oil, whereas using hydrogenated, saturated fatty acid
(SFA)-rich soybean lipids yielded fillets with equal or greater DHA content. Despite each of the soybean oil-based
feeds being supplemented with an equivalent amount of DHA, fillet DHA content was greatest among those fed
hydrogenated soy lipids, suggesting the efficiency of diet-to-fillet DHA transfer is improved by feeding SFA-rich
lipids. The implications of these and other recent findings in lipid and essential fatty acid nutrition of cobia and other
fishes will be discussed

	
  
ELEVATED SEAWATER PCO2 DIFFERENTIALLY AFFECTS DEVELOPMENT AND ACID-BASE
REGULATION IN EARLY LIFE STAGES OF THE SQUID
Tseng, Y.C., Hu, M.Y., Stumpp, M., Lin, L.Y., Melzner, F., and Hwang, P.P.
Email: tsengyungche@gmail.com
B205, Department of Life Science National Taiwan Normal University 88, Sec. 4, Ting-Chou Rd., Taipei City 116,
Taiwan
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: The present study provides a first finding of the acid-base regulating machinery in developing
cephalopod, and series of studies showed that they exhibit specialized ionocyes on their skin and yolk epithelium, a
feature that was so far reported in fish. In addition, several ion regulatory genes were identified in cephalopod to be
involved in the compensation of CO2 induced acid-base disturbances, including Na+/H+ -exchanger, ammonium
transporters and vacuolar H+-ATPase by being significantly up regulated in response to elevated seawater pCO2.
Here we show for the first time that cephalopod embryos exhibit epidermal ionocytes and that the skin is a major
site for proton excretion. Similar to fish, ionocytes located on the skin and yolk of cephalopod embryos are
characterized by high concentrations of mitochondria. These similar responses towards elevated seawater pCO2 and
sensitivity thresholds during life history may be explained by convergent acid-base regulatory features of
cephalopods and fish.

	
  
EFFECT OF DRAG FORCE ON EEL SWIMMING
Tudorache, C., Burgerhout, E., van den Thillart, G.
Email: c.tudorache@biology.leidenuniv.nl
Institute of Biology, Leiden University, Sylviusweg 72, Leiden, 2333BE, Netherlands
Symposium: Fish Migration
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Presentation Type: Oral
Abstract: The migration and reproduction of the European eel is an unsolved mystery. The smallest larvae were
found in the Sargasso Sea, but never a mature eel. Tracking eels on their spawning migration would provide a
wealth of new information. Many attempts to tag eels on their spawning migration were unsuccessful in the past,
because of interfered of tracking devices with natural swimming behaviour. Available devices have a positive
buoyancy and high drag. Additionally, eels are economically extremely efficient swimmers, due to minimal drag.
Thus far no studies were performed to investigate the interference of external tracking devices with the anguilliform
swimming mode. In the present study, we investigated the swimming capacity, behaviour and biomechanics of
migrating silver eels, with emphasis on the effect of drag force of external tracking devices on swimming mode and
costs. The results show a significant effect of already low drag forces on energetic and biomechanic aspects and
threshold values can be defined for the use in tagging studies and migration management.

	
  
PHYSIOLOGICAL MECHANISMS OF OLFACTORY IMPRINTING AND HOMING IN SALMON
Ueda, H.
Email: hueda@fsc.hokudai.ac.jp
Field Science Center, Hokkaido University, North 9 West 9, Kita-ku Sapporo Hokkaido 060-0809, Japan
Symposium: Sensing the Environment
Presentation Type: oral
Abstract: The olfactory hypothesis for salmon imprinting and homing to their natal stream was proposed by
Haslerâ€™s research group in the 1950s. However, there are still many unknowns about physiological mechanisms
of olfactory imprinting and homing in salmon. In my laboratory, several different physiological researches have
been applied to clarify physiological mechanisms of salmon olfactory imprinting and homing using anadromous
chum salmon from the Bering Sea to Hokkaido as well as lacustrine sockeye salmon in Lake Toya. We revealed
important roles of the salmon olfactory system imprinting-related gene (SOIG) and the salmon odorant receptor
gene (SOR1) by molecular biological experiments, the odor information processing of the natal stream in sockeye
salmon brain by blood oxygenation level-dependent functional magnetic resonance imaging (BOLD-fMRI), and
significant involvements of long-term stabilities of dissolved free amino acid (DFAA) compositions in the natal
stream in olfactory imprinting and homing by behavioral experiments using a 2-choice test tank.

	
  
MICRO-MOLAR CONCENTRATIONS OF ENVIRONMENTAL NITRITE ACUTELY AFFECT NITROGEN
EXCRETION IN FRESHWATER FISH
Uliano, E., and Agnisola, C.
Email: erminia.uliano@unina.it
Dip. Scienze Biologiche, Università di Napoli Federico II, V. Mezzocannone 8, I-80134 Napoli, Italy
Symposium: Fish in a Toxic World
Presentation Type: Poster

131	
  
	
  

Abstract: Nitrite naturally occurs in fresh water. Teleost fish, which possess nitrite in their blood in the micromolar
range, are able, under acute conditions, to accumulate nitrite to toxic levels when exposed to millimolar
environmental concentrations. The present study tests the acute effect of two different nitrite concentrations, 10µM
and 2mM, on zebrafish and goldfish. Oxygen consumption, ammonia and urea excretion, metHb and nitrosylHb
levels, blood and total muscle levels of nitrite, lactate, ammonia-N and urea-N, as well as muscle arginase activity
were evaluated. Several parameters were affected not only by 2mM nitrite, as expected, but also by 10µM nitrite. In
particular, a significant stimulation of urea excretion and arginase activity was observed in both species at both
concentrations. This effect was stronger in zebrafish. These results suggest that 10µM nitrite may affect freshwater
fish physiology inducing significant acute stress, and that zebrafish is more sensible than goldfish to this stressor.

	
  
ACUTE EFFECTS OF ENVIRONMENTAL NITRITE ON ARGINASE ACTIVITY IN GOLDFISH
(CARASSIUS AURATUS) TISSUES
Uliano, E., Negri, A. and Agnisola, C.
Email: agnisola@unina.it
Dip. Scienze Biologiche, Università di Napoli Federico II, V. Mezzocannone 8, I-80134 Napoli, Italy
Symposium: Fish in a Toxic World
Presentation Type: Poster
Abstract: In fish, arginase, a key enzyme of nitrogen metabolism, may respond to different types of stimuli. In this
study we tested the acute effects of environmental nitrite, a compound that can be accumulated by fish, at two
concentrations, 10µM (subtoxicological) and 2mM (toxicological), on arginase in gills, red muscle, white muscle,
and liver-intestine of adult goldfish (Carassius auratus). Levels of ammonia, urea and lactate were also determined,
as well as nitrite in blood. In most tissues, arginase was strongly stimulated by nitrite. In particular, 10µM nitrite
induced a 10 fold increase in arginase activity in gills, liver-intestine and white muscle. 2mM induced further
increase in arginase activity in liver-intestine and white muscle only. In parallel to the increase in arginase, a
significant increase in tissue urea was observed. We conclude that environmental nitrite, even in the micromolar
range, can stimulate, in a tissue-specific manner, arginase and arginolysis in goldfish.

	
  
NOVEL PLAYERS IN THE NEUROENDOCRINE REGULATION OF FEEDING IN FISH: UPDATE 2012
Unniappan S, Kerbel B, Badal K, Gonzalez R
Email: suraju@yorku.ca
221 Lumbers Building, Department of Biology, 4700 Keele Street, Toronto, Ontatio M3J1P3, Canada
Symposium: Food Intake and Utilization
Presentation Type: Oral
Abstract: The neuroendocrine regulation of feeding in fish is regulated by a number of endocrine factors. The past
decade witnessed the discovery of a large number of metabolic hormones in mammals. A number of these peptides
and its functions were also identified in fish. The focus of this talk will be to introduce two novel anorexigenic
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factors, nesfatin-1 and xenin in goldfish. Nesfatin-1 is an 82 amino acid protein encoded in the precursor
nucleobindin-2. We found abundance of nesfatin-1 in the goldfish gut and brain. Central and peripheral injections of
nesfatin-1 caused a significant reduction in food intake of goldfish. It was also found that nesfatin-1 suppresses the
expression of ghrelin, an orexigen. Xenin is a 25 amino acid anorexigen. Exogenous xenin caused a significant
reduction in food intake of fish. This lecture will briefly summarize additional novel results to support important
metabolic roles for nesfatin-1 and xenin in fish.

	
  
FISH OF THE AMAZON AND CLIMATE CHANGES
Val, A.L.
Email: dalval@inpa.gov.br
INPA, Av Andre Araujo 2936, 69060-001, Manaus, AM, Brazil, Brazil
Symposium: Tropical Environments
Presentation Type: Oral
Abstract: Many fish groups appeared and evolved under high atmospheric levels of carbon dioxide and low oxygen
levels, as have fish of the Amazon. Fish of the Amazon have developed a myriad of adaptation to face the neverending changes of oxygen levels that occur at daily and seasonal basis in their environments. These adaptations
occur at all levels of the biological organization to improve oxygen uptake and its use in the many biological
processes and likely many of these adaptations would occur to enable fish to survive other environmental challenges
that occurred in the past as are high levels of dissolved carbon dioxide and high temperature. Climate changes are
affecting aquatic environments, and so fishes, in many different ways: directly by increasing dissolved carbon
dioxide, decreasing pH and increasing water temperature; indirectly by making the organisms more vulnerable to
other environmental changes (pollution, for instance). In addition to direct and indirect effects, fish can be exposed
to addictive, non-predictive and sequential effects. The fish of the Amazon are vulnerable to many of these climate
changes. (INCT ADAPTA – CNPQ/FAPEAM).

	
  
INSULIN-LIKE GROWTH FACTOR 3 REGULATES OVARIAN FUNCTION IN THE ZEBRAFISH
Van Der Kraak, G., Irwin, D., Melnyk, N. and Lister A.L.
Email: gvanderk@uoguelph.ca
Department of Integrative Biology, University of Guelph, Guelph Ontario, N1G 2W1, Canada
Symposium: Zebra Fish
Presentation Type: Oral
Abstract: Our studies have shown that insulin–like growth factors are important autocrine / paracrine regulators of
ovarian function in the zebrafish. Using quantitative real-time PCR we demonstrated the expression of igf3, igf2a,
and igf2b in full grown immature (FG) and mid-vitellogenic (MV) follicles. Addition of the gonadotropin analogue
human chorionic gonadotropin (hCG) increased igf3 expression in FG and MV follicles. Treatment of FG follicles
with recombinant human IGF-I or hCG inhibited the induction of caspase-3/7 activity, which was used as a measure
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of apoptosis. The effects of hCG on caspase-3/7 was attenuated by co-treatment with NVP-AEW541, an IGF-I
receptor antagonist, suggesting that the ovarian-derived IGFs are downstream mediators of gonadotropin-dependent
cell survival. Recombinant human IGF1promoted oocyte maturation and increased the expression of cycloxygenase
II (ptgs2) and production of prostaglandin E2. These results demonstrate that IGFs regulate cell survival, oocyte
maturation and prostaglandin synthesis during the periovulatory period in the zebrafish.

	
  
OSMOREGULATORY SYSTEM IN CHILEAN SEA BASS ELEGINOPS MACLOVINUS ACCLIMATED TO
DIFFERENT ENVIRONMENTAL SALINITIES
Vargas-Chacoff, L. ,R. Oyarzun, F. Moneva, J.M. Mancera, C. Bertrán and E. Saavedra
Email: luis.vargas@docentes.uach.cl
Instituto de Ciencias Marinas y Limnológicas, Facultad de Ciencias, Universidad Austral de Chile, Las Encinas
221, ex-hotel Isla Teja, casilla 567, Valdivia., Chile
Symposium: Ion and Acid- Base Regulation
Presentation Type: Poster
Abstract: Chilean sea bass is a euryhaline teleost with a widely range of distribution in South America. This species
can be found in ambients with different salinity (i.e. open sea, estuaries and coastal lagoons). We tested the
influence on osmoregulatory and metabolic systems of acclimation to different environmental salinities (5, 15, 32
and 45‰) in both end point and time course studies. Plasma osmolality and metabolites values as well as Na+,K+ATPases activity in several tissues (gills, kidneys and different intestine portions) were measurements. In both
experiments acclimation during 14 days to different environmental salinities induced changes in plasmatic
metabolites (glucose, lactate, triglycerides and protein) related to salinity changes. Plasma osmolality and gill
Na+,K+-ATPase activity presented a direct and positive relationship respect to environmental salinity, while renal
Na+,K+-ATPase activity showed lowest values at 45 ‰. In the intestine anterior and medium portions, highest
activities were found at 32 ‰ (control group), and for posterior intestine at 15 ‰ salinity. The time course study
revealed that specimens accommodate their osmotic and metabolic balance to support saline changes, until reach a
new allostatic status. Acknowledgments: This study was financed by FONDECYT Projects 1110235

	
  
FRESHWATER RESTRICTION AND THE EVOLUTION OF THE OSMOREGULATORY SYSTEM: AN
ANALYSIS OF ADAPTATIONS TO LAND-LOCKING IN ALEWIVES
Velotta, J.P., Schultz, E.T., McCormick, S.D., O'Neill, R.J.
Email: jonathan.velotta@uconn.edu
University of Connecticut, 75 North Eagleville Road, Storrs, CT 06269, USA
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: Among fishes, transitions into new freshwater environments are often associated with episodes of
diversification and adaptive radiation. Adaptations that enable freshwater transitions are therefore of great
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importance to fish biologists and likely involve changes to the osmoregulatory system. We used populations of the
alewife (Alosa pseudoharengus), which are ancestrally anadromous but independently restricted to multiple
freshwater environments in Connecticut, to study evolutionary shifts in osmoregulatory capacity and ion regulation
associated with freshwater transitions. Juvenile landlocked and anadromous alewives were experimentally
challenged with a range of salinities both in situ and in the laboratory. We detected differentiation between
population types in salinity tolerance and osmoregulatory performance, as well as in the expression of candidate
genes (Na+, K+, 2Cl- cotransporter (NKCC), and cystic fibrosis transmembrane conductance regulator (CFTR)) and
Na+, K+, ATPase activity. Overall, evolutionary changes upon restriction to freshwater include reduced seawater
osmoregulatory function and diminished response of several salt-secreting pathways.

	
  
ION RESPONSES OF MATRINXÃ EXPOSED TO THE PYRETHROID LAMBA-CYHALOTHRIN
Venturini, F.P., Rossi, P.A., Moraes, F.D., Avilez, I.M., Moraes, G.
Email: francineventurini@gmail.com
Federal University of São Carlos, Rod. Washington Luis km 235, São Carlos, SP, Postal Code 13565-905, Brazil
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: Lambda-cyhalothrin (l-CT) is a synthetic pyrethroid widely used in agriculture as an insecticide of low
persistent characteristic. This xenobiotic usually reaches aquatic environments injuring non target organisms, such
as fishes. In this study, the teleost fish matrinxã (Brycon amazonicus) was evaluated concerning its ionic responses
when exposed to a sub-lethal (10% of LC50;96h) concentration of l-CT. The fish were exposed for 96 hours and
allowed to recover in xenobiotic free water for 7 days. At the 96th h of the exposure period, plasma Na+ and Cldecreased conversely to the Na+/K+ ATPase activity (P<0,05). At the 7th day of the recovery period plasma Na+
presented a small decrease. These preliminary results show that fish osmoregulation is affected by l-CT exposure.
Nevertheless, the observed alteration is able to be recovered.

	
  
BRANCHIAL ALTERATIONS CAUSED BY EXPOSURE TO METALS IN ASTYANAX BIMACULATUS
(TELEOSTEI: CHARACIFORMES) MATURE FEMALES
Vieira, V.A.R.O., Correia, T.G., Moreira, R.G
Email: vanessarochaoliveira@yahoo.com.br
Rua Masuzo Naniwa, 177 Bl2 Apto 207 Mogi das Cruzes, São Paulo, Brazil
Symposium: Fish in a Toxic World
Presentation Type: Poster
Abstract: The disturbances caused by the exposition of neotropical fish to metals are practically unknown.
Aluminum and manganese have been described as disruptor in many functions in fish and may cause disturbances in
reproduction of fish females. The main goal of this work was to evaluate some parameters in gills structure in
Astyanax bimaculatus mature females exposed to aluminum, manganese and both metals together, evaluating the
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effects that could cause iono and osmorregulatory disturbances, affecting the reproduction process during an acute
test and a recovery period in clean water. When exposed to these metals, the enzymatic activity of Na+/K+ ATPase
pump and membrane fluidity were modified. Al (isolated and with Mn) promotes lipoperoxidation in membrane
phospholipids and only the females from the group Al+Mn were able to recover. It suggests that these metals are
toxic for the gills and can compromise their functions and consequently, the reproductive process.

	
  
DEVELOPMENTAL PROGRAMMING OF THE CORTICOSTEROID STRESS AXIS IN FISH
Vijayan, M.M., Birceanu, O., and Nesan, D.
Email: mvijayan@uwaterloo.ca
Department of Biology, University of Waterloo, Waterloo, Ontario, N2L3G1, Canada
Symposium: Stress in Fish
Presentation Type: Oral
Abstract: Cortisol is maternally deposited in fish oocytes. This maternal contribution plays a key role in the early
zygotic development prior to hatch. The de novo corticosteroid biosynthesis commences at around the time of
hatching, and the corticosteroid stress axis is fully functional only after hatch in both rainbow trout (Oncorhynchus
mykiss) and zebrafish (Danio rerio). Our current understanding of the role of maternal cortisol deposition on early
programming events is limited in fish. We have manipulated embryo cortisol levels and glucocorticoid receptor
content in zebrafish and the results provide valuable insights into the functioning of the stress axis. Our results also
suggest that contaminants that may be transferred from mother to eggs impact the stress axis activity later in
development. Overall, transfer of excess cortisol and/or contaminants by stressed mothers can have profound impact
on the developmental programming of the corticosteroid stress axis in fish. Supported by NSERC discovery grant.

	
  
DEVELOPMENT OF LONG-TERM HEMATOPOIETIC CULTURES FROM THE FINS OF RAINBOW TROUT
AND IDENTIFICATION OF DENDRITIC-LIKE CELLS AS PROGENY
Vo, N.T.K., Schleicher, K.L., Lee, L.E.J., Lumsden, J.S., and Bols, N.C.
Email: voxx8430@mylaurier.ca
Department of Biology, University of Waterloo, 200 University Ave W, Waterloo, N2L 3G1, Canada
Symposium: Fish Cell Cultures
Presentation Type: Oral
Abstract: Long-term hematopoietic cultures (LTHC) are primary cultures that maintain an adherent stromal layer
that supports the continuous production of non-adherent progeny cells for months. Usually LTHC are initiated from
the bone marrow of mammals and spleen or head kidney of fish but here we describe their preparation from rainbow
trout fin fragments. The medium was Leibovitz’s L-15 with 30 % fetal bovine serum (FBS). The high % FBS was
crucial for progeny cell production. The dominant progeny cells resembled mammalian dendritic cells (DC), which
are antigen-presenting cells (APC). They had “veils” or “tree-like” membrane protrusions that extended and
contracted continuously, phagocytized beads, expressed CD83 transcripts, and contained very high levels of MH
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class II proteins. These results suggest that fins can contain a resident progenitor population for DCs. As fish
survive after fin fragment removal, fin LTHC will allow autologous APC to be generated for a variety of research
purposes.

	
  
DEVELOPMENT FROM JUVENILE WALLEYE, SANDER VITREUS, OF A MYOGENIC CELL LINE FROM
PRIMARY CULTURES OF THE GILL
Vo, N.T.K., Schleicher, K.L., Lee, L.E.J., Lumsden, J.S., and Bols, N.C.
Email: voxx8430@mylaurier.ca
Department of Biology, University of Waterloo, 200 University Ave W, Waterloo, N2L 3G1, Canada
Symposium: Fish Cell Cultures
Presentation Type: Poster
Abstract: In efforts to develop gill cell lines from walleye, gill fragments were cultured for many months. From
some of these, long striated cells migrated out onto the culture surface along with fibroblastic-like cells. Subsequent
passaging of these cultures by trypsinization yielded a cell line, named WEGM-9S. This line has been maintained
for >20 passages in Leibovitz’s L-15 medium with 10% fetal bovine serum. These cells were positive for the
myogenic marker, desmin. Despite passaging, long striated cells continued to develop and multinucleated myotubelike cells could be seen once cultures reached confluency. Attempts to improve myotube formation through use of
horse serum were unsuccessful. WEGM-9S appears to be a fish myogenic cell line from a novel anatomical site as
most fish myogenic cultures have been prepared from trunk skeletal muscle. Other agents are being explored to
increase myotube numbers and the cells are being evaluated for additional myogenic markers.

	
  
MORTALITY AND BAROTRAUMA IN SNAKE RIVER CUTTHROUT TROUT EXPOSED TO PULSE
PRESSURE
Wagner, T.L., Gross, J.A.
Email: TristanyLWagner@aol.com
2327 University Way, Bozeman, MT, 59718, USA
Symposium: Anthropogenic Noise
Presentation Type: Oral
Abstract: In the 1980’s oil exploration companies began using water and air gun arrays in order to explore the
composition of the ocean floor. These guns emit pressure waves as a means of estimating the properties of the ocean
bottom from reflected seismic waves. The majority of published research is on the effects of pressure waves on
marine mammals. This study was designed to determine the effects of water guns on a surrogate salmonid the snake
river cutthroat trout. Mortality and barotrauma was assessed according to the Explosive Damage Criteria (EDC) in
response to a range of pressures, depths, and distances. Previous studies have primarily looked at immediate
mortality caused by sound pressure technologies. This project aims to further investigate the elements of depth,
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distance, and pressure looking at barotrauma and delayed mortality better understand the effects of this technology
on salmonids.

	
  
NUTRITIONAL STATE MODULATES GROWTH HORMONE-STIMULATED INSULIN-LIKE GROWTH
FACTOR HORMONE SENSITIVE LIPASE mRNA EXPRESSION
Walock C.N., Bergan H.E., Sheridan M.A.
Email: chad.walock@my.ndsu.edu
NDSU Dept 2715 PO Box 6050 Fargo ND 58108-6050, USA
Symposium: Fish Cell Cultures
Presentation Type: Poster
Abstract: In this study, we used rainbow trout to assess how nutritional state influences the disparate actions of GH
on insulin-like growth factor (IGF) expression (an anabolic process) and on hormone-sensitive lipase (HSL)
expression (a catabolic process). Hepatocytes were isolated from fed fish (sampled 6h after feeding) or fish fasted
for 4 weeks. GH stimulated the expression of IGF-1 and IGF-2 in cells from fed fish but not in cells from fasted
fish. By contrast, GH had no effect on the expression of HSL 1 or HSL 2 in hepatocytes isolated from fed fish,
whereas GH stimulated the expression of both HSL mRNAs in cells from fasted fish. We also found that the JAKSTAT and PI3K/AKT pathways mediated GH-stimulated IGF expression, whereas PLC and PKC mediated GHstimulated HSL expression. These findings indicate that nutritional state modulates GH action by altering linkages
to signaling pathways. (Supported by NSF grant IOS 0920116)

	
  
INCREASED OXYGEN CONSUMPTION AND ALTERATIONS IN CARDIAC FUNCTION IN ADULT FISH
AFTER ACUTE EXPOSURE TO BETA-NAPHTHOFLAVONE
Weber, L.P., Gerger, C. and Ask, A.
Email: lynn.weber@usask.ca
Veterinary Biomedical Sciences, University of Saskatchewan, 52 Campus Drive, Saskatoon, SK S7N 5B4, Canada
Symposium: Fish in a Toxic World
Presentation Type: Oral
Abstract: The goal of the current study was to examine whether acute exposure to the polycyclic aromatic
hydrocarbon (PAH)-like compound, beta-naphthoflavone (BNF), could impair cardiorespiratory performance. Adult
zebrafish were exposed BNF (0, 0.1, 10 and 1000 ug/L aqueous) for 48 hr, then swim testing, oxygen consumption
and echocardiography performed. Swim endurance (Ucrit) was significantly decreased by BNF while oxygen
consumption (MO2) showed a U-shaped concentration-response curve. Cardiac output and the ratio of atrial to
ventricular rates were depressed after BNF treatment. Thus, acute BNF exposure increased oxygen consumption up
to 10 ug/L BNF. However, at 1000 ug/L, BNF caused cardiac conduction abnormalities that interfered with the
ability of the atria to sufficiently pace the ventricle, leading to impaired cardiac output and subsequent hypoxia. In
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the end, both increased oxygen consumption and cardiac arrhythmias are likely to have contributed to decreased
swim endurance after acute exposure to BNF in adult fish.

	
  
BEATING IHN AT DWORSHAK NATIONAL FISH HATCHERY
Wiese, N.W.
Email: nathan_wiese@fws.gov
276 Complex Dr., Orofino, ID 83544, USA
Symposium: Improving Fish Culture
Presentation Type: Oral
Abstract: The Dworshak National Fish Hatchery (Hatchery) is one of the largest conservation hatcheries in the
Pacific Northwest. Annual production includes 2.1 million steelhead, 1.4 million spring Chinook, and 300,000
Coho smolts. Throughout its 40 year history, the Hatchery has battled numerous Infectious Hematopoietic Necrosis
(IHN) outbreaks. Many of these outbreaks have been attributed to a contaminated river water supply and a complex
recirculating system. The Hatchery had particularly virulent IHN outbreaks in Brood Year 2009 steelhead that
resulted in mortality rates of nearly 50%. Brood Year 2009 forced the Hatchery to take a hard look at all fish culture
practices. The Hatchery staff met with partners and co-managers to come up with a plan for the future. This group,
along with a new staff engineer, came up with creative solutions to reduce IHN outbreaks. As a result, Brood Year
2010 and 2011 steelhead survival rates increased to 90%.

	
  
FISH AT THE DEEP END: HYDROSTATIC PRESSURE AND STRESS CROSS-TOLERANCE.
Wilson, J.M., Gonçalves O.M., Urbatzka, R., Kopeka-Pilarczyk, J., Coimbra, J. and Vijayan M.M.
Email: wilson.jm.cimar@gmail.com
Ecofisiologia-CIMAR Rua dos Bragas 289 4050-123 Porto, Portugal
Symposium: Fish Living on the Edge
Presentation Type: Oral
Abstract: Hydrostatic pressure is an abiotic factor that has received the least attention in fish physiological research
with almost all studies carried out at atmospheric pressure (0.1 MPa). In earlier work we have shown that exposure
to an elevated hydrostatic pressure (eHP; 3.1 MPa = 300m depth) increases hepatic expression of constitutive
(hsc70) and inducible heat shock proteins (hsp70) with an absence or only minor physiological perturbations. In this
study we tested the hypothesis that eHP can provide cross-tolerance to a secondary stressor in freshwater rainbow
trout. Fish exposed to 1mM H2O2, at atmospheric pressure, showed enhanced plasma cortisol and glucose levels
(organismal stress indicators), while plasma Cl levels fell (indicating ionoregulatory disturbance). A prior 3d
acclimation to eHP of 3MPa eliminated the H2O2-induced organismal stress response suggesting that eHP provides
cross-tolerance. These findings suggest caution when extrapolating finding of lab studies to fish at depth. Supported
by FCT PTDC/64016/2006 and SFRH/BPD/32125/2006.
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THE ORIGIN AND LOSS OF THE STOMACH IN FISHES
Wilson, J.M., Gonçalves, O.M., Castro, L.F.C.
Email: wilson.jm.cimar@gmail.com
Ecofisiologia-CIMAR Rua dos Bragas 289 4050-123 Porto, Portugal
Symposium: Plenary
Presentation Type: Oral
Abstract: The stomach, characterized by acid-peptic digestion, is a highly successful vertebrate innovation that
arose over 450 MYA. However, the absence of gastric glands has been identified in a number of teleost fish lineages
indicating that secondary loss has occurred multiple times. Taking advantage of large amounts of genomic data
available for different fish lineages, we analyzed the genomic loci of the gastric proton pump genes ATP4A and
ATP4B in stomach and stomach-less fishes through comparative genomics and phylogenetics. We identify the
recurrent absence of these genes as being responsible for the lack of development of an acid-peptic stomach in
animals which are stomach-less. This gene loss makes the reinvention of the stomach after loss unlikely. Also
extragastric (e.g. gill) expression depends on the presence of a stomach. The evolutionary history of the stomach as
well as the probable causes of stomach loss will be discussed. Supported by FCT grant PTDC/MAR/098035

	
  
ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS IN BURBOT (Lota lota L.)
CAUGHT IN A LAKE IN NORTHEASTERN SASKATCHEWAN
Wong, A.
Email: arbokem@arbokem.com
Arbokem Inc., PO Box 34173 Vancouver British Columbia V6J 4N1, Canada
Symposium: Symposium on Burbot
Presentation Type: oral
Abstract: Organochlorine pesticides (OCPs) and polychlorinated biphenyls (PCBs) are among the most notable
chemicals made in the modern industrial age. These on-purpose chemicals are designed to be extremely toxic and
largely indestructible in nature. By means of airborne transport, they have spread throughout the northern
hemisphere, particularly in the sub-arctic and arctic regions, to bioaccumulate subsequently in the fatty tissue of the
terrestrial and aquatic fauna.
As a part of our 3-year study of the development of a new burbot fishery in northeastern Saskatchewan, we have
undertaken an exploratory analysis of OCPs and PCBs in burbot caught in Amisk Lake, Saskatchewan. The goal
was to gauge the magnitude and possible impact of these industrial chemicals on the planned utilization of burbot
tissue and liver oil for routine human consumption. Our preliminary results suggest the level of OCP and PCB
contamination of target burbot components to be relatively small.
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THE MAGADI TILAPIA-COPING WITH EXTREMITY
Wood, C.M., Nawata, C.M., Wilson, J.M., Bergman, H.L., Bianchini, A., Laurent, P., Maina, J.N., Johansson, O.E.,
Bianchini, L.F., Chevalier, C., Kavembe, G.D., Papah, M.B.and Ojoo, R.O.
Email: woodcm@mcmaster.ca
Dept of Biology, McMaster University, 1280 Main St. West Hamilton ON L8S4K1, Canada
Symposium: Tropical Environments
Presentation Type: oral
Abstract: The small cichlid Alcolapia grahami of highly alkaline Lake Magadi, Kenya thrives in one of the most
challenging aquatic environments for fish life on earth (pH ~10, alkalinity ~ 300 mequiv L-1, osmolality 525 mOsm
kg-1, diel O2 cycles from hypo- to hyper-oxic conditions, ROS, and temperature extremes). It exhibits a host of
unusual adaptations including 100% ureotelism, obligatory drinking, a unique gastrointestinal system, a very highaffinity blood O2 curve, very high gill O2 diffusing capacity, very high metabolic rate, exceptionally high pHe and
pHi, as well as a capacity for facultative air-breathing via a physostomous air bladder. This presentation will review
previous findings and new information on N-metabolism (with a focus on the role of Rh glycoproteins and the
facilitated diffusion urea transporter) and on ionoregulation (with a focus on transepithelial potential and the
identification of ion transport proteins by immunohistochemistry).

	
  
REVERSIBLE GILL PLASTICITY – A RESPONSE TO EXTREME ENVIRONMENTS
Wright, P.A., and Turko, A.J.
Email: patwrigh@uoguelph.ca
Department of Integrative Biology, University of Guelph, 488 Gordon Street, Guelph, Ontario N1G 2W1, Canada
Symposium: Fish Living on the Edge
Presentation Type: Oral
Abstract: In some cyprinid and cyprinodontid fishes, gill surface area changes in response to water oxygen or
temperature. In normoxia, an interlamellar cell mass (ILCM) grows between secondary lamellae that reduces
effective gill surface area and the ICLM regresses with chronic hypoxia. In the amphibious mangrove rivulus
Kryptolebias marmoratus, reversible gill remodelling also occurs in response to environmental ammonia (5mM
NH4Cl), ion poor water (1ppt), and air exposure. A proteomics survey from control (water) and air-exposed (2
weeks in air) mangrove rivulus gills revealed that several cytoskeletal and extracellular matrix proteins (e.g. tubulin,
collagen) were upregulated under terrestrial conditions. Follow up studies using Western blot and
immunohistochemical techniques were performed to validate the proteomics findings. It is evident that branchial
restructuring involves molecular, macromolecular, and cellular changes to the secondary lamellae, filament, and gill
arch during terrestrial excursions in K. marmoratus.
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STUDIES ON FISH DIVERSITY IN THE SEAS SURROUNDING ZHONGSHAN STATION, ANTARCTICA IN
THE AUSTRAL SUMMER 2011
Xu, Q., Gu, M., and Chen, L.
Email: qhxu@shou.edu.cn
College of Marine Sciences, Shanghai Ocean University, No. 999 Huchenghuan Road, Lingang New Harbor,
Shanghai 201306, China
Symposium: General Contributed Papers
Presentation Type: Poster
Abstract: Fish species diversity was examined in the sea surrounding Zhongshan Station, Antarctica in the austral
summer 2011. Fish were sampled from six discrete localities of Zhongshan Station surrounding water by fishing
hooks. A total of ~120 individuals were collected and 7 species were identified by using mitochondrial 16s rRNA
and NADH dehydrogenase subunit 2 (ND2) genes. Trematomus bernacchii was the most dominant species,
followed by Pagothenia borchgrevinki, which indicated that those two notothenioids species possibly play an
important role as prey items for penguins and other notothenioids fish in the shallow depth stratum (0-50m)
surrounding Zhongshan Station. In addition, intraspecific variation and genetic population structure of the top two
dominant species (T. bernacchii and P. borchgrevinki) were also investigated by using mtDNA cytochrome oxidase
subunit I (mtDNA COI) gene in our study.

	
  
IRBIT AUGMENTS ZEBRAFISH NA+ BICARBONATE COTRANSPORTER (ZNBCE1) FUNCTION BY
INTERACTING WITH ZNBCE1 N-TERNIUMS
Yi-Fang Wang, Heather L. Holmes, Michael F. Romero, Min-Hwang Chang
Email: chang.minhwang@mayo.edu
Dept. Physiology & Biomedical Engineering, Mayo Clinic College of Medicine, Rochester, MN 55905, USA
Symposium: Ion and Acid- Base Regulation
Presentation Type: Oral
Abstract: We previously cloned zebrafish NBCe1 (zNBCe1) [Sussman et al., 2011]which is 80% identical to
mammalian NBCe1 (Slc4a4) cDNAs. Like other fish NBCe1 clones, zNBCe1 is most similar to the pancreatic
isoform of mammalian NBCe1 (Slc4a4-B), but it seems the dominant isoform in zebrafish IRBIT, an inositol 1,4,5trisphosphate (IP3) receptor-binding protein, specifically binds to and activates this NBCe1-B isoform but not to
bind to kidney-type NBCe1 (NBCe1-A). IRBIT binds specifically to isoform specific N-terminus of NBCe1-B; and
this binding depends on IRBIT phosphorylation at multiple serine residues. We sought to test if zNBCe1, a NBCe1B isoform, could functionally interact with zIRBIT. The zIRBIT cRNA was co-expressed with zNBCe1 or an Nterminal truncation of zNBCe1 in Xenopus oocytes for electrophysiology functional assay. Our data demonstrate
that zNBCe1 is a functional ortholog of mammalian NBCe1-B, which both binds IRBIT via the N-terminus and
stimulates transport activity.
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DIGESTIVE FLEXIBILITY TO FASTING IN NEOTROPICAL FRESH-WATER FISHES
Zaldúa, N., Vidal N. and Naya D.E.
Email: nataliazaldua@gmail.com
Facultad de Ciencias, Universidad de la República, Iguá 4225 CP 11400, Uruguay
Symposium: Tropical Environments
Presentation Type: Poster
Abstract: Since the gastrointestinal tract is energetically costly, morphological adjustments may occur in order to
maintain a positive energy budget, especially during food shortage period. Within this context, we determined the
digestive response to four-day fasting at two environmental temperatures (17º and 26ºC) in eleven fresh-water fish
species. All species showed responses to fasting, being pyloric caeca and intestine dry mass the most sensible
variables followed by intestinal length. Changes at 17ºC were usually less noticeably than those observed at 26º.
Body mass did not correlate with digestive organ´s flexibility, but trophic position (estimated by isotopic analysis)
was negatively correlated with intestinal length flexibility at 26°C. The observed variability in flexibility could be
explained by individual strategies (rather than species attributes) related to foraging, use of energy stores and biotic
interactions. It could represent the balance between present trade-offs and historic evolution of phenotypic
flexibility, in the context of changing environments

	
  
THE P53 INHIBITOR, PIFITHRIN-ALPHA, CAUSES ABNORMALITIES IN THE CELL CYCLE OF
RAINBOW TROUT GILL CELL LINE, RTGILL-W1
Zeng, F., Tee, C., Liu, M., Yu, X., Sherry, J.P., Dixon, B., Duncker, B.P., and Bols, N.C.
Email: fzeng@uwaterloo.ca
Department of Biology, University of Waterloo, 200 University Ave W, Waterloo, N2L 3G1, Canada
Symposium: Fish Cell Cultures
Presentation Type: Oral
Abstract: p53 is a master cellular regulator but poorly understood in fish. One experimental approach is to use p53
inhibitors. Pifithrin-alpha (PFT) is one of these and inhibits p53 transcriptional activity, although off-site p53independent actions have been noted. When cultures of the rainbow trout gill cell line, RTgill-W1, were exposed for
12 days to PFT (3-5 microgram/ml), the cells remained viable but did not proliferate. PFT cultures had more G2/M,
multinucleated, and polyploid cells. Surprisingly, PFT altered microtubule staining as well. Microtubules have not
previously been reported to be a PFT target. Thus PFT might disrupt the RTgill-W1 mitotic spindle, an event that in
mammals activates a p53-dependent G1 checkpoint. The concurrent inhibition by PFT of RTgill-W1 p53 could
allow cells to by pass the G1 checkpoint and undergo polyploidization. Thus PFT could act as an initiator of
polyploidization through indirect p53 activation and as a facilitator through direct p53 inhibition.

	
  
PHARMACEUTICALS AND PERSONAL CARE PRODUCTS ON THE BACA NATIONAL WILDLIFE
REFUGE, COLORADO, AND THEIR EFFECTS ON NATIVE FISH
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Zenobio, J.Z, Sanchez, B.C., Archuleta, L.C., Leet, J.K., and Sepulveda, M.S.
Email: jzenobio@purdue.edu
Forestry Bldg. 103, 195 Marsteller St. West Lafayette IN, 47907, USA
Symposium: Fish in a Toxic World
Presentation Type: Poster
Abstract: The presence of pharmaceuticals and personal care products (PPCPs) in surface and ground waters has
raised substantial concern, due to the difficulty to remove them by conventional drinking water treatments and their
effects to aquatic organisms. The Baca National Wildlife Refuge, Colorado is home for several endemic fish
species, including the Rio Grande chub (Gila Pandora) and Rio Grande sucker. Within the last century, these fish
species have been extirpated from much of their former range and thus are considered vulnerable or threatened. A
portion of the Refuge (South Crestone and Crestone creeks) receives discharges of treated water from the Aspen
Institute waste water treatment facility. Thus the objective of this study was to quantify PPCPs present in the
sewage waste water and evaluate their potential impact to fish communities. During summer 2011, we sampled
different creeks within the Refuge, including those receiving waste effluent and control creeks. During this first
sampling event, we focused on fathead minnows (Pimephales promelas), since they are a well-studied fish model for
ecotoxicological research and therefore results are more easily interpreted. We quantified 120 analytes (analgesics,
antibiotics, anti-inflammatory drugs, etc.) in six refuge creeks and examined their potential effects in fathead
minnows using histological analysis of gonads and liver. Additionally, we measured the expression of several
gonadal genes involved in sex differentiation (cyp19a, star, dmrt1, ar, erα). We are planning our next sampling
event this coming May and will sample Rio Grande chub and fathead minnows and similar endpoints measured.

	
  
O2 CHEMORECEPTION AND CARDIORESPIRATORY CONTROL IN RESPONSE TO HYPOXIA IN THE
NILE TILAPIA
Zeraik,V.M., Belão, T.C., Kalinin, A.L., Rantin, F.T.
Email: ftrantin@gmail.com
Federal University of São Carlos, Department of Physiological Sciences - Rod. Washington Luiz, km 235 - 13565905 - São Carlos, SP, Brazil
Symposium: Tropical Environments
Presentation Type: Oral
Abstract: Intact and operated (bilateral excision of the first gill arches) groups of Nile tilapia were submitted to
graded hypoxia. In other two groups of intact and operated fish internal and external injections of NaCN were
administrated. The following cardiorespiratory variables were recorded: breathing frequency (fR), ventilatory tidal
volume (VT) gill ventilation ( VG), O2 extraction from the ventilatory current (EO2), O2 uptake ( VO2) and heart
frequency (fH) under normóxia (140 mmHg) and graded hypoxia (100, 70, 50, 30 e 20 mmHg). After the NaCN
injections, the following variables were measured: Ventilation amplitude (Vamp), fR and fH. In the operated fish the
VO2 was significantly lower only during severe hypoxia. The fR of operated fish increased in about 25 to 35% in
every experimental tension. In both groups the VG increased due to larger increments in VT than in fR. The fH of
operated fish was significantly higher, excepting in the two more hypoxic levels. The cardiorespiratory variables
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were attenuated in the operated group after NaCN injections, demonstrating that O2 chemoreceptors are not
restricted to the first gill arches, but also distributed to the other pairs of arches.
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Abstract: Metabolites released by conspecifics often serve as attractants during reproduction. This strategy is likely
utilized by the round goby, a highly successful invasive species in several regions of the world. Males may attract
females by releasing and dispersing urine that contains chemical signals. Females are attracted to water conditioned
by reproductive males and to urine from reproductive males. This urine contains the substituted steroids 11-oxoetiocholanolone-3-sulfate (11-oxo-ETIO-3-S), 11-oxo-ETIO-17-s, 11-oxo-ETIO-3-glucuronide and 11-oxo-ETIO17-glucuronide. Recently, we have separated these four components by HPLC and bio-assay of these isolates is
currently underway. Funded by NSERC Strategic Program.
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