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Summary 

A vast literature documents the role of melatonin in human reproductive function including: a) the relation between melatonin 
and the menstrual cycle in relation to the peak time of luteinizing hormone in the middle of the cycle [I]; b) the varying concen
trations of melatonin in the control of puberty [2]; c) the fewer conceptions in some artic populations where melatonin is connected 
significantly to seasonal photoperiodicity during the months of the polar nights [3]. The aim of this paper is to report our findings 
on the pharmacological action of this molecule on reproduction in which gonadal activity is clearly connected to photoperiodicity 
We used polymer bioimplants programmed for the sustained release of melatonin for experimental gynecologic protocols. These 
implants had beneficial results with respect to the use of progestinics because melatonin allowed ovarian activity to be induced for 
at least two to three consecutive cycles with one single bioimplant. We thought it indispensable to use pharmacological systems with 
a sustained release because different preliminary tests showed that the half-life of melatonin is limited at maximum to two to three 
hours and, consequently, any other tested modalities of administration would not provide any appreciable results for our study. As 
a model for our research we used goats to administer melatonin via targeted programs since these animals clearly respond (even 
against the rule of the light/dark relation) in contrast to humans in whom response is less evident. For controls, after inserting bioim
plants in the animals, we tested their efficiency in vitro and subsequently in vivo, evaluating blood parameters and pharmacolog卜

cal effects of melatonin occurring during the treatment. The final results proved to be interesting in relation to reproductive activity 
in that regular and programmed births were achieved. 
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Biosynthesis of melatonin and its mechanism of action 
on the hypothalamus-hypophysis-gonad system 

Melatonin is produced by pinealocytes of the epiphysis 
and is correlated to the chronobiologic regulation of 
endocrine systems, in particular to the hypothalamus
hypophysis-gonad system. The epiphysis receives infor
mation about duration and intensity of the brightness of 
ambient light through the ocular apparatus. In fact, light 
information received by the retina passes through the 
suprachiasmatic nuclei of the anterior hypothalamus, the 
posterior hypothalamus and the sympathetic hypothala
mic spinal pathways, thus reaching the superior cervical 
ganglion from which post-ganglion fibers reach the epi
physis. Here is where all information about the duration 
and intensity of ambient light arrives and where the 
mechanisms that regulate the secretory functions and the 
respective biosynthesis of melatonin are activated. In 
order for the action mechanism of melatonin to be effec
tive, a sufficient concentration of the active principle and 
abundant receptors in the target cells with different 
degrees of sensitivity are needed. When considering cir
cadian cycles, the pharmacological response of melatonin 
is related to light intensity (light/dark) because the effi-
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ciency of melatonin rigorously depends on it. The medi
ation of melatonin occurs with a complex action mecha
nism through a specific neuroendocrine transducer 
capable of transforming nerve stimuli into endocrine 
impulses. 

Genetic aspects of melatonin 

In man it has been shown that on a genetic level mela
tonin acts pharmacologically through the receptor 
MTNR 1 A which is coupled to protein G. Such receptor 
is located in the pars tuberalis of the hypophysis [ 4] and 
the respective gene is positioned on chromosome 4 
(4q35.l) [5]. It is composed of two exons that codify for 
one protein of 350 amino acids. In the rat the homologous 
gene (Mtnrla) has been mapped in the proximal portion 
of chromosome 8. The locus of MTNRlA is probably 
involved in the genetic control of circadian rhythm. It has 
also been shown that the cyclical expression of the 
Period-I gene (the so-called "clock" gene) in the pinealo
cytes of the rat depends on nocturnal activation of the 
melatonin receptor [6]. Some investigators have shown 
that the variability of nocturnal plasmatic concentrations 
of melatonin in 312 animals genetically varied and that 
the variability of the melatonin rate was due to a differ
ent genetic synthesis of the pineal gland [7]. Moreover, 






