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1.
Effects of arginine and/or lysine diet supplementation on nitrogen
excretion in zebrafish

D. Iaccarino, E. Uliano, C. Agnisola (Department of Biological Sciences,
University of Naples Federico II, Naples, Italy)

One of the more notable amino acid interactions is between lysine
and arginine. The effects of feeding disproportionate levels of lysine and
arginine have been studied in few fish species, while lysine-arginine
antagonism has been demonstrated only in Salmonids (rainbow trout
and Atlantic salmon).

Here we report preliminary results on the effects of arginine and/or
lysine supplementation on nitrogen excretion (i.e. ammonia and urea
excretion) in the Ciprinid Danio rerio fed with a low-protein (33.5%) diet.
Arginase activity in animals fed with control diet was also determined
and found to occur in both liver and muscle tissue.

After two weeks of arginine supplemented diet (35 g/kg), total
nitrogen excretion (ammonia-N plus urea-N) was significantly stimu-
lated. The effect was stronger on urea excretion. Vice versa, dietary lysine
supplementation (35 g/kg) slightly reduced both ammonia and urea
excretion, suggesting a sparing or inhibitory effect on protein catabo-
lism. Fish fed with a diet enriched with both amino acid displayed a
significantly lower ammonia and urea excretion compared with those
fed with the arginine enriched diet. The effect was stronger on ammonia
excretion. These results suggest that increasing the levels of dietary
lysine may reduce the utilization of arginine, because of a possible
interaction between the two amino acids, and indicates that lysine-
arginine antagonism may also occur in zebrafish, although higher lysine
doses are probably necessary to effectively block arginine intestinal
absorption and/or inhibit arginase activity.

doi:10.1016/j.cbpa.2009.05.119
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2.
DARENET: A novel technological platform to promote the use of
zebrafish model

M.A. Pardo, S. Rainieri (AZTI-Tecnalia); A. Muriana, C. Callol
(Biobide); J.L. Gémez (Centro Andaluz de Biologia del Desarrollo);
E. Diaz (Centro Nacional de Investigaciones Cardiovasculares Carlos
III); M.L. Cayuela (Hospital Universitario Virgen de la Arrixaca); A.
Figueras (IIM-CSIC); C. Sarasquete (Instituto de Ciencias Marinas de
Andalucia-CSIC); I.G. Ferndndez de Mera (Instituto de Investigacién
en Recursos Cinegéticos); R.E. Rodriguez (Instituto de Neurociencia
de Castillay Le6n); A. Barrallo (Instituto de Neurociencias CSIC); ]. Coll
(Instituto Nacional de Investigaciones Agrarias); J.S. Burgos (NEURON
BPh); J.M. Caballero (PRBB); ].A. Montero (Universidad de Cantabria);
V. Mulero (Universidad de Murcia); M.P. Cajaraville (Universidad del
Pais Vasco- Euskal Herriko Unibertsitatea); B. Alsina (Universitat
Pompeu Fabra/Parc de Recerca Biomédica de Barcelona); J.F. Rodriquez,
E. Sela (ZF Biolabs)

Initially, the zebrafish (Danio rerio) model was used as a model in
developmental biology. However, in more recent years this model
organism has come to the attention of the international scientific
community in many other applicable areas in both basic and applied
research. Even though the areas of application and the scientific
objectives of the different research centres and companies are quite
varied, they all use the same model for research and development.
Common procedures and methodologies should therefore be standar-
dised, making it essential to introduce standard operating procedures
(SOPs) in order to consolidate this model organism as an alternative
method to other vertebrate model organisms such as mice, which have
a higher cost in economic and ethical terms. In this regard, the
European Union is promoting the use of alternative vertebrate model
organisms in all applicable areas. This is why one of the objectives of
this Spanish Technological Platform is to promote the implementation
of SOPs that ensure animal welfare for this model according to the
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“3Rs”: Reduction, Refinement and Replacement. These include the
development of protocols to evaluate the animal's welfare and to
control its health, to establish microbiological and genetic standards
for the animal and standardise anaesthesia, analgesia endpoint criteria
etc. Likewise, another important objective of this platform is to
increase research that uses this model organism in all priority areas
such as health, biotechnology and environment, and eventually, to
promote the presence of this platform in private and public research
centres, and especially in large and small companies. Funded by the
Spanish Ministry of Science and Innovation.

doi:10.1016/j.cbpa.2009.05.120

3.
Expression profiling of antioxidant enzymes in the gill of disk
abalone after viral hemorrhagic septicemia virus (VHSV) infection

M. De Zoysa, J. Lee (Jeju National University, Jeju, Republic of Korea)

Antioxidant enzymes are involved in reduction of the oxidative
stress in marine organisms. Hence, transcriptional response of
antioxidant enzymes could be used as a molecular indicator of
pathogenic status of virus and other microbial infections. In our
previous study, we have identified and characterized the different
antioxidant enzymes namely Mn-superoxide dismutase (Mn-SOD),

CuZn-superoxide dismutase (CuZn-SOD), catalase, thioredoxin per-
oxidase (TPx), mitochondrial thioredoxin-2 (Mt-TRx-2) and Sele-
nium dependant glutathione peroxidases (SeGPx) from disk abalone
(Haliotis discus discus). The present study aims to analysis the
transcriptional responses of antioxidant enzymes in the gill of disk
abalone after viral haemorrhagic septicaemia virus (VHSV) infection.

For the challenge experiment, abalones were infected by intra-
muscular injection of 50 uL VHSV (1 x 108 pfu/ml per abalone). Same
amount of phosphate buffered saline (PBS) was injected as a control
experiment. Gill tissue was isolated from VHSV and PBS (control)
injected animals. Relative mRNA expression was analyzed by
quantitative real-time PCR.

Results showed that antioxidant responses were varies with the
highest expression time point and expression pattern after VHSV
injection in gill. The highest expression was detected in SeGPx (6.6-
fold) at 24 h p.i of VHSV compared to PBS group. MnSOD mRNA was
gradually increased and reached to its maximum at 12 h with 2-fold
induction and then decreased to the basal level. In contrast, all other
antioxidant genes were not induced over 2-fold during the 48 h of p.i.
Our results showed that VHSV infection could induce the abalone
antioxidant enzymes, thereby suggesting that abalone could activate
the innate immune defense response against viral infection.

doi:10.1016/j.cbpa.2009.05.121






