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ABSTRACT 

Proopiomelanocortin (POMC) is the precursor for a 
number of biologically active peptides including ACTH, 
a-melanophore stimulating hormone (a-MSH) and B
endorphin (B-EP). POMC is synthetized by 
corticotrophs of the anterior lobe and melanotrophs of 
the intermediate lobe of pituitary gland. Although brain 
and pituitary are the major sources of POMC-derived 
peptides, POMC gene expression and the biological 
effect of its products have been reported in various 
organs including gonads. This review focuses on the 
presence of POMC-derived peptides in the ovary of 
non-mammalian species, and on their role in both 
gonadal function and adaptation. Moreover, the 
paracrine regulation, preponderant at an early stage of 
the evolutionary tree, will be discussed in view of the 
increasing complexity of the endocrine mechanism 
occurring during phylogenesis. 

INTRODUCTION 

Proopiomelanocortin (POMC), a precursor 
protein for adrenocorticotropin (ACTH), B-endorphin 

(B-EP) and a-melanocyte-stimulating hormone (a
MSH) is expressed in the brain and pituitary of 
mammalian and non-mammalian vertebrates. The POMC 
gene has been cloned and characterized in different 
species and great similarity in the structural organization 
of the genomic POMC gene in various mammalian 
species has been found [1, 2]. In higher vertebrates 
(human as well as bovine, rat, and mouse), the POMC 
gene is constituted by three exons and two introns [3]. 
A similar organization of POMC gene was found in the 
frog, Rana ridibunda [4], and in the fish, 
Oncorhynchus keta [5]. 

Several functions of POMC-derived peptides 
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have been identified in vertebrates; for instance, in the 
stress response and adaptation through the 
hypothalamus-hypophysial-adrenal axis. Moreover, 
opioids are also involved in reproduction, since their co
localization with decapeptide gonadotropin releasing 
hormone (GnRH) is at hypothalamic levels where both 
regulate gonadotropin secretion [6]. In recent years, 
besides in brain and pituitary, POMe peptides have 
been identified also in other tissues, such as the 
reproductive organs [7]. 
This review mainly focuses, througn comparative 
findings, on (l) the characterization of POMC-derived 
peptides in the gonads, (2) the POMC mRNA 
expression, (3) the regulatory role of POMC-derived 
peptides on gonadal functions and adaptation and, to 
conclude, (4) opioid peptides and reproduction through 
evolution. 

l. Characterization of POMC-derived peptides 

Comparative immunocyto~hemical studies were 
carried out on the gonads of fish, amphibians, and 
reptiles. Using the indirect immunofluorescence method 
and rabbit polyclonal antisera raised against B-EP, Met 

and Leu-enkephalin, and a -MSH, positive 
immunoreactivities were observed in both gametogenetic 
and steroidogenetic compartments of the ovaries [8]. 
Recently, biochemical characterization and assessment of 
ovarian opioids, using HPLC and RIA, were performed, 
with particular attention to seasonal variations. 

FISH 
The ovarian tissue of sea bream Sparus aurata 

and sea bass Dicentrarchus labrax displays two 
ilnmunoreactive peaks corresponding to the elu lion tirne 
of Des-acetyl a-MSH (Des-a-MSH) and a-MSH. a
MSH ilnmunoreactivity was found within both 
granulosa and theca layers of mature follicles as well as 
in the cytoplasm of oogonia. Indeed, their content is 
higher in the ovaries of spawning fish in comparison 
with those of non-spawning ones. In addition, the 
amount of such peptides is higher in fish-farmed 
animals compared with that found in wild ones [9, lO]. 




