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MONOAMINE OXIDASE ACTIVITY IN SOME BRAIN AREAS
OF SHEEP AFTER HORMONAL STIMULATION
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The influence of hormonal superovulatory preparations Folistiman (450 TU
FSH, Spofa, Prague) and serum gonadotropin (1500 IU PMSG, Spofa, Prague) on
monoamine oxidase (MAO), the degradative enzyme of catecholamines, was in-
vestigated in some areas of the brain regulating reproductive functions (area pre-
optica of the hypothalamus, pituitary gland, and pineal gland) in ewes with syn-
chronized oestrus (20 mg chlorsuperlutin) during the oestrous period using a ra-
diochemical method. After intramuscular administration of 1500 IU PMSQG,
marked increase of MAO activity was found in the area preoptica (p < 0.05) and
in the pituitary gland (p < 0.01) in comparison with the control group. No change
occurred in MAO activity after ovarian stimulation with FSH. Administration of the
above superovulatory preparations failed to induce MAO activity in the pineal gland
of sheep.
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The enzyme monoamine oxidase (MAOQO) plays an important role in the
intracellular degradation of catecholamines by oxidative deamination and par-
ticipates in the regulation of a functionally active pool of monoaminergic neu-
romediators in the presynaptic neurons. MAO exists in two forms, A and B, di f-
fering from each other in substrate specificity and affinity to a number of i n-
hibitors. Oestrogens were found to be capable of modifying the activity of the
degradative enzymes of catecholamines in the hypothalamus and in the striatum
area in rats (Holzbauer et al., 1978; Yoshimoto et al., 1986). The administration
of superovulatory preparations, particularly serum gonadotropins, is associated
with a marked rise of blood plasma oestrogen levels in sheep. Musicky and
Loncar-Stepanovi¢ (1987) observed changes in the activity of monoamine ox i-
dase and adenylate cyclase with a parallel increase in cyclic adenosine mono-
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phosphate (cAMP) after the administration of human chorionic gonadotropin
(HCG) and luteotropic hormone (LH).

Because of the scarcity of information available on the effect of hormonal
preparations commonly used in the biotechnology of controlled reproduction on
MAO in the hypothalamus, pineal gland and pituitary gland of sheep, we studied
changes in MAO activity in these regions regulating the reproductive system of
sheep after administration of FSH and PMSG.

Material and methods

The experiments were carried out on brain samples from 15 Slovak M e-
rino sheep (age: 3—4 years; average body weight: 46 + 4.4 kg) in their oestrous
period (September-October). Sheep were fed a standard molasses feed with v i-
tamin additives twice daily. Oestrus was synchronized with intravaginal polyu-
rethane sponges (Agelin, Spofa, Prague) containing 20 mg of chlorsuperlutin,
introduced for 12 days. On day 13 after insertion the sponges were removed, and
FSH (Folistiman ad us. vet., Spofa, Prague) was administered to the first e x-
perimental group (n = 5) intramuscularly (i.m.) three times per day for two days
with a total dose of 450 IU. Sheep in the second experimental group (n = 5) were
hormonally stimulated by administration of 1500 IU PMSG ( Bioveta, Ivanovice
na Hané) i.m., in a single dose. The remaining five ewes served as control. The
animals were killed by bleeding six days after removal of the sponges. Immed i-
ately after slaughter, the brains were removed and samples were taken from the
area preoptica, pituitary gland and pineal gland. The samples were stored frozen
in liquid nitrogen until further pro cessing.

For the determination of MAO activity, tissues were homogenized in
Potter-Elvehjem microhomogenizers in a sucrose solution (0.25 mol x 1™'). The
activity of MAO was determined in tissue homogenates (25 pl) radiochemically
according to the method of Wurtman and Axelrod (1963). 14C—5—hydr0xy—
tryptamine of 18.5 x 10”” Bq.nmol ' specific activity (Amersham, England), spe-
cific for the determination of total MAO activity, was used as a substrate in the
amount of 6.25 nmol per sample. Total MAO activity was measured in a Packard
Tri Carb scintillating spectrometer in the '“C channel. Proteins in the identical
tissue homogenates were determined by the classic method of Lowry et al.
(1951). The results were statistically evaluated by non-paired #-test as mean =+
SEM, in pmol products x mg protein .
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Results

The effects of FSH and PMSG treatment on brain tissues are shown in T a-
ble 1. Hormonal stimulation of sheep with 1500 IU PMSG caused a significant i n-
crease in the activity of MAO (p < 0.01) in the area preoptica of the hypothalamus
from 6.02 + 0.52 to 9.82 £ 0.87 as compared to the controls (Table 1). After the
administration of 450 IU FSH no significant changes were observed in the a c-
tivity of MAO in the pituitary gland in comparison with the control group of
synchronized oestrus. A significant increase in the activity of MAO from 2.03 +
0.19 to 2.91 £ 0.28 (p < 0.05) was observed in the pituitary gland following the
stimulation of ovaries with PMSG. After the administration of 450 IU FSH to the
experimental sheep, no change was observed in the activity of MAO in the same
area. No significant changes in the activity of MAO were recorded in the pineal
gland of sheep following hormonal stimulation with PMSG and FSH.

Table 1

The activity of MAO (nmol x mg proteins ') in the brain areas studied
following hormonal stimulation of sheep with FSH and PMSG

Nerve tissue Control (Agelin 20 mg) FSH (450 IU, Agelin) PMSG (1500 IU, Agelin)

n=5) n=75) (n=75)
Area preoptica 6.028 + 0.525 8.320 +0.765 9.828 +0.870""
Pituitary gland 2.032 +0.198 1.987 +0.120 2.913+0.281"
Pineal gland 2.632 +0.265 2.956 +0.250 2.230 +0.180
p<0.05; "p<0.01
Discussion

Gonadotropins (PMSG, FSH, HCG) used for inducing superovulation in
farm animals act on the steroidogenesis of ovaries and influence the hypoth a-
lamic nuclei and their gonadotropic receptors by means of feedback mechanisms
(Smolich et al., 1979; Pastorova and Varady, 1993, 1996). The administration of
these hormonal preparations (most noticeably in the case of PMSQG) is associated
with hyperoestrogenism. High concentrations of circulating oestrogens act sp e-
cifically on the adrenergic receptors of the pituitary gland and affect the levels
and metabolism of catecholamines in the central and peripheral adrenergic sy s-
tem (Fernandez-Pardal et al., 1986; Pastorova and Varady, 1993, 1996). The di-
rect administration of oestrogens to ovariectomized rats was demonstrated to
cause an increase in dopamine turnover in the hypothalamic nuclei and a subs e-
quent decrease in blood plasma LH (Pilotte et al., 1982). An increase in the ac-
tivity of the catecholamine-synthesizing enzyme tyrosine- -hydroxylase (Pilotte
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et al., 1982; Deaver and Dailey, 1983) was observed in parallel. Along with the
changes in the metabolism of catecholamines through hyperoestrogenism some
alterations in the activity of their degrading enzymes, MAO and catechol-o-
methyl-transferase (COMT), were also recorded after the administration of exog e-
nous hormonal preparations (Yoshimoto et al., 1986; Pastorova and Varady, 1996).

MAO is an intracellular enzyme bound in the outer mitochondrial me m-
branes and in the microsomal fraction of synaptosomes. Intraneuronal MAO
plays an important role in the regulation of the functionally active pool of cat e-
cholamines and serotonin and in the maintenance of their lowest cytoplasmic
concentration in the presynaptic neurons (Holzbauer et al., 1978). Our previous
studies revealed that the hormonal preparations used to induce superovulation in
sheep elicit significant changes in the levels of hypothalamic and plasma cat e-
cholamines (Pastorova and Varady, 1993, 1996). Their influence is different in
individual hypothalamic areas regulating reproductive functions in sheep. Our
experiment showed a significant increase in the activity of MAO in the area pr e-
optica and pituitary gland after the administration of PMSG in comparison with
the control and FSH-treated ewes. No effect of PMSG was observed in the pi n-
eal gland. The administration of FSH had no effect on the activity of MAO in
the ovine brain areas studied. In ovariectomized, HCG- and LH-treated rats,
some authors (Deaver and Dailey, 1983; Nehr, 1991) found changes in the ac-
tivity of MAO in ovaries and increased levels of cAMP, which they correlated
with an increase in steroidogenesis after hormonal stimulation. The changes in
MAO activity in the area preoptica and pituitary gland of sheep following
PMSG stimulation are most likely related to hyperoestrogenism after the a d-
ministration of PMSG, and to the fact that oestrogens modify the activity of the
degrading enzymes involved in catecholamine metabolism ( Holzbauer et al.,
1978; Musicky and Loncar-Stepanovic, 1987). We suspect that the changes o b-
served in MAO activity in the brain areas studied are associated with changes in
the levels of catecholamines observed in relation to steroid alterations after the
administration of gonad otropic hormones.
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