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In this study, we analyzed the changes on pituitary gh and related 
molecules’ expression upon different experimental conditions in vivo and 
in vitro in gilthead sea bream (Sparus aurata). Gilthead sea bream 
juveniles were treated with recombinant bovine GH (rbGH, Posilac®), 
were fasted during 21 days and refed for 7 days, or were exposed to 
sustained swimming while feeding a diet supplemented with an amino 
acid (AA) derivative. Moreover, adult fish hemi-pituitaries were treated in 
vitro with different hormones and AA. Pituitary gh expression in rbGH-
treated fish was down-regulated reaching the lowest values after 6 weeks 
of injection and maintaining low levels during the rest of the experiment. 
On the contrary, 21 days of fasting triggered an increase of pituitary gh 
expression parallel to plasma levels, while gh and igf-i receptors 
expression strongly decreased; and refeeding partially recovered the 
basal levels. Sustained swimming and dietary supplementation for 8 
weeks increased growth in parallel with a tendency to rise pituitary gh 
expression. Finally, hemi-pituitaries treated with different doses of Lysine 
presented increased gh expression thus demonstrating that this in vitro 
model is suitable to study the GH regulation. 

Introduction 

The GH/IGF-I system is the main endocrine regulator of growth in vertebrates 
and abundant bibliography demonstrates that this hormonal axis can be 
modulated by multiple factors, such as through interaction with other hormone 
systems, nutritional state, energy balance, physical activity, among many others. 
This fact has made this GH/IGF system an attractive target for the research 
directed to establish solid biomarkers associated to the growth condition in 
vertebrates' species with high economical value, such as aquaculture species. 

However, there is still limited knowledge on the regulation of pituitary gh 
expression and its correlation with the plasma protein levels. This information 
can be very interesting to understand the synthesis and regulation of this 
hormone and which are the best stimulators of its secretion. Thus, the present 
study aims to summarize different experiments that were done in our group 
investigating pituitary gh expression under different in vivo and in vitro models 
in gilthead sea bream. 

Materials and Methods 

Gilthead sea bream juveniles were treated with recombinant bovine GH (rbGH, 
Posilac®) (1), were fasted during 21 days and refed for 7 days (2), or were 
exposed to moderate sustained swimming activity while fed a diet containing an 
amino acid (AA) derivative during 8 weeks (3). Moreover, adult fish hemi-
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pituitaries were treated in vitro with different AA, pituitary RNA was extracted 
and GH/IGF-I system-related members expression analyzed by qPCR (1), and 
the results were then compared with circulating GH and IGF-I levels obtained in 
an in vivo intraperitoneal administration of the same AA. Plasma GH and IGF-I 
were determined by RIA in IATS-CSIC. 

Results and Discussion 

The GH long-term treatment by means of Posilac® administration induced a 
significant decrease in pituitary gh expression, reaching the lowest values at 6 
weeks of injection and only a tendency to increase after 12 weeks, although still 
not recovering the control gh expression level that remained stable (Fig. 1A). 
The effects of Posilac® treatment in fish and specifically in gilthead sea bream 
are well characterized resulting in a somatic growth increase due to the 
activation of the GH/IGF system (1,4). In present conditions, pituitary gh 
expression resulted down-regulated probably as a consequence of the IGF-I 
increased levels and their GH inhibitory effects as it would be expected 
considering the high exogenous GH dose. Fasting of 21 days determined a clear 
increase in the GH plasma levels that were maintained high during early 
refeeding (24 h) and returned to basal values after 7 days  (2). Pituitary gh 
expression followed a similar tendency as plasma GH levels, with a progressive 
increase, although during early refeeding gh expression was still high, 
recovering control values only after 7 days refeeding (Fig. 1B). Both gh pituitary 
receptors’ expression decreased during fasting, and remained low during early 
refeeding to partially recover at 7 days refeeding (data not shown), which 
probably represents a counterpart adaptation to food deprivation determined by 
a simultaneous increase of GH gene and protein expression to facilitate its 
energy mobilization function. 

Fish exposed to sustained swimming and fed with an AA derivative 
supplemented diet grew more than those fed with the control diet (data not 
shown) and presented a tendency to increase pituitary gh expression (Fig. 1C). 
It is noticeable that the pituitary gh expression in in vivo experiments presented 
a regulation parallel to circulating GH levels. Thus, while in exercised and dietary 
supplemented fish only a tendency was observed, in the fasting and refeeding 
condition, pituitary gh expression and circulating levels were very coincident. 
Even the delay in pituitary gh expression respect to plasma GH during early 
refeeding, reflected the regulative differences among protein and gene 
expression. 

When hemi-pituitaries were incubated with Lysine at different doses (2-4 mM) 
and at different times (1.5-18 h; Fig. 1D), the gh expression resulted clearly 
increased in comparison with the control or other AA conditions that only 
presented weak responses of gh expression (data not shown). This is in 
agreement with the intraperitoneal Lysine administration in vivo that provoked a 
significant increase of GH plasma levels (Control: 20.29±0.77 ng/ml; Lysine: 
24.75±0.50 ng/ml). 

These results demonstrated the parallelism between gene expression and 
circulating hormone regulation, indicating the interest of hemi-pituitary 
preparations to investigate specific stimulators of GH secretion. The method can 
be very useful to study GH function taking into account the difficulties to analyze 
GH plasma levels.  
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In summary, the present data indicate that pituitary gh expression can be a very 
suitable model to understand the effects of different physiological conditions on 
GH/IGF-I system in fish. 

 

 
 
Figure 1. Pituitary gh expression in gilthead sea bream A) along the rbGH injection 
experiment, B) along the fasting and refeeding experiment, C) in the AA derivative 
supplementation experiment with exercised fishes, and D) in the incubated hemi-
pituitaries. The results are shown as mean + S.E.M. Different letters indicate significant 
differences (P<0.05) among groups.  
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