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Abstract

Recently most research works on the reproduction in animals has concerned the
neuroendocrine mechanisms controlling GnRH/LH secretion during different physiological
states and under stress condition. However, it was no information about the expression of
GnRH receptor gene (GnRH-R) in the hypothalamus of ewes and its role in the regulation of
gonadotropin releasing hormone (GnRH) gene expression in various physiological states.

The aim of presented study was to analyze the expression of GnRH gene and GnRH-R
gene in the hypothalamic-pituitary unit of ewes and luteinizing hormone (LH) release from
the anterior pituitary gland during different states of reproduction and under stress condition.
It was also examined the role of neural systems in the hypothalamus: CRH-ergic and (-
endorphinergic, which predominantly inhibit GnRH release in the estrous cycle on the
expression of these genes and LH level in blood plasma.

The studies were performed on 72 three-to-four-old Polish Merino ewes during
anestrous season, follicular and luteal phase of the estrous cycle. The levels of GnRH mRNA
and GNRH-R mRNA were examined using RT-PCR or Real-Time PCR techniques in discrete
parts of the hypothalamus (preoptic area, anterior hypothalamus, ventromedial hypothalamus,
stalk/median eminence) and in the anterior pituitary gland. The plasma LH concentration was
analyzed using a double-antibody radioimmunoassay.

The state of stress was induced by applying repetitive trains of 3 mA current pulses.
These pulses were delivered on the leg of animals in the programmed schedule: 3 h during
one day for the short stressed ewes and 5 hours daily for the prolonged stressing procedure.

To establish the role of CRH-ergic and p-endorphinergic systems in the regulation of
GnRH and GnRH-R genes expression the follicular-phase ewes received infusions of agonist
or antagonist of corticotrophin releasing hormone (CRH) and B-endorphin in to the Il
cerebral ventricle, respectively.

This the first study to demonstrate the existence of GnRH-R mRNA in the
hypothalamus of ewes. The obtained results show that the levels of GnRH mRNA and GnRH-
R mRNA in hypothalamus of ewes during the estrous cycle are higher than in anestrous
animals. Stress drastically changes the expression of both genes and the pattern of these
changes is dependent upon physiological state of animals, as well as the time course of stress
application. The infusions of CRH or CRH-antagonist significantly decreased or increased
GnRH mRNA, respectively and lead to different responses in GhnRH-R mRNA in discrete
hypothalamic areas. CRH increased the GnRH-R gene expression in the preoptic area and
decreased in the other parts of the hypothalamus and in the anterior pituitary gland. Blockade
of CRH receptors exerted opposite effects on GnRH-R gene expression to that induced by
CRH. The activation of p-opioid receptors decreased GnRH mRNA levels in the entire
hypothalamus and led to complex changes in GnRH-R mRNA: an increase in the preoptic
area, no changes in the anterior hypothalamus and a decrease in the ventromedial
hypothalamus/stalk median eminence region and in the anterior pituitary gland.

The obtained results suggested that the CRH-ergic as well as B-endorphinergic system
in the hypothalamus participate not only in the GnRH release but also in the biosynthesis of
this decapeptide protein.
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