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Arginine vasotocin (AVT) and isotocin (IT) are two hormones synthesized in teleostean hypothalamus as part of a larger precursor in which the active
proteins are composed by 9 amino acids (nonapeptide). They are considered as important players in this stress regulation. Little is known about the
physiological actions of IT, while AVT function has been associated with osmoregulatory processes, control of blood pressure and cardiovascular activity,
metabolism and stress, reproductive behaviour, brain neurotransmission and pituitary endocrine activity (Kulczykowska, 2007). However, to date there is
only partial knowledge about the functional role of the vasotocinergic and isotocinergic systems after actute stress induction in teleost fish.

Plasma metabolites 0 h 15 min 30 min 1 h 2 h 4 h 8 h 8 h without stress

Glucose (mM) 4.16 ± 0.14a 6.18 ± 0.62b 6.53 ± 0.25bc 6.40 ± 0.49bc 6.99 ± 0.28bc 6.56 ± 0.44bc 8.49 ± 0.20c* 4.97 ± 0.15a

Lactate (mM) 0.37 ± 0.05a 1.71 ± 0.27b 0.65 ± 0.17ab 0.85 ± 0.17ab 0.37 ± 0.08a 1.47 ± 0.28b 0.34 ± 0.08a 0.26 ± 0.02a

Triglyceride (mM) 1.16 ± 0.13 1.25 ± 0.11 1.33 ± 0.18 1.32 ± 0.12 1.21 ± 0.11 1.27 ± 0.13 1.138 ± 0.08 1.05 ± 0.07

Proteins (mg/mL) 45.89 ± 1.87a 44.64 ± 1.63ab 42.52 ± 1.53ab 42.17 ± 2.89ab 42.27 ± 1.26ab 38.54 ± 1.72b 44.09 ± 2.24ab* 50.66 ± 0.48a

Liver metabolites 0 h 15 min 30 min 1 h 2 h 4 h 8 h 8 h without stress

Glucose (µmol/g ww) 30.86 ± 1.50a 37.95 ± 2.57b 26.79 ± 1.59a 31.91 ± 1.10ab 34.97 ± 1.92ab 37.06 ± 1.74ab 39.56 ± 3.50ab* 44.91 ± 2.44b

Glycogen (µmol/g ww) 154.62 ± 8.90a 138.56 ± 2.89ab 139.10 ± 5.73ab 143.72 ± 4.76ab 136.69 ± 3.55ab 134.46 ± 7.05ab 136.05 ± 4.51ab* 122.53 ± 6.61b

Lactate (µmol/g ww) 1 ± 0.001a 0.017 ± 0.001b 0.012 ± 0.001ab 0.013 ± 0.001ab 0.012 ± 0.001ab 0.012 ± 0.001ab 0.016 ± 0.001b* 0.009 ± 0.003a

Time course changes in hypothalamic pro-VT and pro-IT mRNA levels, as well as hepatic AVTR V1-type, AVTR V2-type and ITR gene expression in S. aurata specimens exposed to air
for 3 min. Values are represented as mean ± S.E.M. (n = 8 fish per group). Significant differences within each group for different experimental times are identified with different
letters; asterisks (*) indicate significant differences between groups at the same time (P<0.05, two-way ANOVA followed by Tukey’s test).

Time course changes in plasma and hepatic metabolites (glucose, lactate, triglycerides, proteins and glycogen) levels in S. aurata specimens exposed to air for 3 min. Values are
represented as mean ± S.E.M. (n = 8 fish per group). Significant differences within each group for different experimental times are identified with different letters; asterisks (*)
indicate significant differences between groups at the same time (P<0.05, two-way ANOVA followed by Tukey’s test).

RESULTS AND DISCUSSION 

Changes in gene expression of both hypothalamic AVT and IT precursor as well as in their specific hepatic receptors, suggested
that activation of both vasotocinergic and isotocinergic systems is important during the stress answer. Thus, acute stress induced
by air exposure triggers a metabolic reorganization which involved: i) an increase in hepatic glycogenolysis and lactate
production, ii) high levels of glucose and lactate available in plasma, and iii) a decrease in free plasma proteins. All of these
changes seems to be regulated firstly by both AVT (V1- and V2-types) and IT receptors, and later on by AVTR V2-type and ITR.
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THE AIM
The present study assesses the response of both vasotocinergic and isotocinergic systems in the gilthead sea bream
(Sparus aurata), through their precursors (pro-VT and pro-IT) and their specific receptors (AVTR V1-type, AVTR V2-type and
ITR) at hypothalamic and/or hepatic levels, after an acute stress situation (3 min air exposition). In addition, the evaluation of
plasma cortisol levels, as well as plasma and hepatic metabolites were also investigated in order to correlate the hormonal
regulation of fish energetic metabolism.
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