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Abstract. This article reviews data concerning the action of
opioidergic and monoaminergic system on LHRH secretion. Generally,
in anestrous ewes [3-endorphin and/or corticoliberin significantly
change extracellular concentrations of monoamine metabolites in the
MBH-ME, but in estrous ewes both -endorphin and CRF alters also
dopamine, noradrenaline and serotonin levels. Responses of
catecholaminergic and serotoninergic system in the MBH-ME to
naloxone or CRF-antagonist depend, to a large degree, on the phase of
reproduction. In anestrous ewes subjected to stressful stimuli an opiate
receptor blocker, naloxone, and CRF-antagonist attenuate the stress -
induced activity of catecholaminergic and serotoninergic system in the
MBH-ME; in non-stressed animals they suppress only serotoninergic
system activity in this structure. No clear explanation can be offered
now for either differences in response of catecholaminergic and
serotoninergic system in the MBH to B-endorphin and CRF in various
periods of reproduction or for differences in the responses of these
systems to CRF antagonist and naloxone in non-stressed and stressed
ewes. It has been suggested that the responses in monoaminergic
system activity are highly dependent upon the physiological state of the
animal and that B-endorphin and corticoliberin may indirectly modulate
LHRH and other hypothalamic hormone secretion by monoaminergic
systems.
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INTRODUCTION

The regulation of hypothalamic LHRH and other
neurohormone secretion is associated with a com-
plex interplay among various excitatory and inhibi-
tory neurotransmitters within the hypothalamus.
Regarding LHRH release, evidence has been accu-
mulated over recent years in support of a functional
relationship between opioidergic (Domariski et al.
1991, Rasmussen 1991, Fink 1994), corticolibe-
rinergic (Rivest and Rivier 1995) and monoaminer-
gic systems of the hypothalamus (Kalra and Kalra
1983) in regulation of both the basal LH secretion
and the preovulatory LHRH/LH surge. It has been
demonstrated that among several neurotransmitters
whose axon terminals synapse directly on LHRH
neurones, are those originating from dopaminergic
(Leranthetal. 1988, Chenetal. 1989 a, b, Kuljis and
Advis 1989, Horvarth et al. 1993), serotoninergic
(Kiss and Halasz 1985), B-endorphinergic (Chen et
al. 1984, Thind and Goldsmith 1988) and cortico-
liberinergic neurones (MacLusky et al. 1988), thus
suggesting that all of the above-mentioned systems
may directly affect LHRH release. Interconnection
between opioidergic and dopaminergic neurones in
the hypothalamus (Fitzsimmons et al. 1992, Horvath
et al. 1992) provides potential opportunities that
opioidergic neurones in this structure might act on
LHRH cells through interpolated DA cells. Numer-
ous neuropharmacological studies indicate also that
opioid peptides may affect hypothalamic LHRH
neurones through catecholaminergic and seroto-
ninergic systems. It has been shown that stimulation
of opioid receptors prior to a critical period of pro-
estrus in rats with B-endorphin (Leadem and Kalra
1985) or opioid agonists (Koves et al. 1981), blocks
the preovulatory LHRH/LH surge with a concomi-
tant decrease in hypothalamic DA release (Lohse
and Wuttke 1981, Heijna et al. 1991). On the other
hand, naloxone-induced LH release in this species
can be blocked by an o-adrenergic receptor anta-
gonist or by suppression of hypothalamic catecho-
lamine levels (Kalra and Simpkins 1981, Kalra and
Karla 1983). In vitro studies have demonstrated that
the mode of action of dopamine on LHRH release

from the nucleus infundibularis-median eminence
of rats depends upon opioid activity. It has been
found that dopamine inhibition of LHRH release
from this structure is mediated by increased en-
dogenous opioidergic tone and that blocking this
enhanced endorphinergic activity allows a stimula-
tory dopaminergic effect on LHRH release to be ex-
pressed (Rasmussen 1991). In another series of
studies on rats, it has been demonstrated that opioid
peptides may stimulate rather than inhibit release of
LH, probably acting indirectly through noradrener-
gic and/or serotoninergic systems located on LHRH
neurones (He and Barraclough 1991, 1993). In
ewes, similarly as in most experiments done in rats,
B-endorphin (Curlevis et al. 1991, Conover et al.
1993) and morphine (Currie et al. 1991) suppress
LH release, while opioid antagonists stimulate this
hormone secretion (Malven et al. 1990, Whisnant et
al. 1991). The obtained results show that the nu-
cleus infundibularis-median eminence is a major
control site where opioid peptides exert their inhibi-
tory influence on LHRH release (Domarski et al.
1991, Conover et al. 1993). Transient antagonism
of endogenous opioid peptides with systemic na-
loxone administration (Goodman et al. 1995a) or
implants of opioid antagonists into the mediobasal
hypothalamus or preoptic area disinhibits release of
LHRH (Goodman et al. 1995) and LH (Malven et
al. 1990, Weesner and Malven 1990, Whisnant et al.
1991) in ewes. These studies revealed that opioid
peptides might also affect the LHRH system at the
level of LHRH perykaria located in the preoptic
area. Immunoneutralization of endogenous f-en-
dorphin and met-enkephalin relieves the inhibition
of LH release in the luteal phase of the estrous cycle
in ewes thus further supporting the inhibitory in-
fluence of opioid peptides on LHRH/LH secretion
(Weesner and Malven 1990). However, the mode of
action of opioid peptides on LHRH release in this
speciesis not fully clarified. Although itis generally
believed that they act directly on LHRH cell bodies
and neuronal terminals, it cannot be excluded that
the inhibitory tone of these peptides on LHRH re-
lease may be transmitted indirectly at least in part,
through the noradrenergic system in the nucleus in-



fundibularis-median eminence. It has been estab-
lished that on the day of estrous in ewes, decreased
release of B-endorphin allows the expression of
NE activity in the nucleus infundibularis-median
eminence and the augmentation of NE tone triggers
the preovulatory LHRH surge (Domarski et al.
1991).

Further studies in our laboratory tested the hypo-
thesis that dopaminergic and [3-endorphinergic activ-
ity in the nucleus infundibularis-median eminence
might also be a component of the neuronal circuit
modulating preovulatory LHRH surge. The pre-
liminary results suggest that the onset of LHRH/LH
surge in ewes may be related to the withdrawal or
reduction of the inhibitory tone of DA and 3-endor-
phin on LHRH neurones in the nucleus infundibu-
laris-median eminence (Chomicka et al. 1994).

Numerous neuropharmacological studies over
last years have been made towards a better under-
standing of the catecholaminergic mechanism that
governs seasonal reproduction. After decades of
controversy on the function of the central catecho-
laminergic system in the control of LHRH/LH re-
lease, a consensus now emerges from most
neuropharmacological works in favour of a pre-
dominantly inhibitory action of catecholamines
during the anestrous period (Meyer and Goodman
1985, Meyer and Goodman 1986, Havern et al.
1994). On the basis of direct measurements of cate-
cholamines and LHRH release, these results have
beenreevaluated. First of all, it has been established
quite recently that estradiol induced a decrease in
NE levels in the preoptic area with concomitant sup-
pression of LH release in anestrous ewes (Goodman
et al. 1995b), this statement is not consistent with
the hypothesis that estradiol decreases the LH pulse
frequency in anestrous ewes by augmenting an in-
hibitory noradrenergic tone in this structure. An-
other important studies on the neuroendocrine
events that underlie generation of seasonal repro-
ductive cycles revealed that dopaminergic activity
in the nucleus infundibularis-median eminence
changes in a characteristic manner during the anes-
trous cycle (Chomicka et al. 1994). In early anes-
trus, the extracellular concentration of DA is low,
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then it progressively increases. The termination of
seasonal anestrus is preceded by a marked rise in
LHRH release with concomitant attenuation of DA
efflux. These data suggest that role of dopaminergic
system in the control of LHRH/LH release may
change in different period of non-breeding season.

Similarly, the serotonin-induced changes of LH
release are largely dependent upon the physiologi-
cal state of sheep (Dailey et al. 1987). The precise
nature of the monoaminergic system in the hypotha-
lamus in the control of LHRH secretion remains to
be defined.

Most recent studies also suggest that CRF may
act on LHRH cells, at least in part, through the
monoaminergic system in the hypothalamus. The
basis for this concept is that intraventricular or sys-
temic injection of CRF suppresses hypothalamic
LHRH secretion (Rivestand River 1995), facilitates
noradrenaline and dopamine release (Emoto et al.
1993, Levicky and Dunn 1993) and changes the me-
tabolic activity of catecholamines (Dunn and Berridge
1990). It must be mentioned here that the role of
CRF in mediating the activity of the hypothalamic-
pituitary-ovarian axis may vary among species and
may be species-specific. Indeed, in the monkey,
systemic administration of CRF rapidly decreases
LH levels. These results are quite different from
those obtained in rodents in which systemic CRF
administration does not significantly alter gonado-
tropin secretion (Rivest and River 1995). In sheep,
CRF displays a rather stimulatory effect on LH re-
lease. In ovariectomized, estradiol-treated ewes,
CREF causes a dose-related increase in LH secretion
(Naylor et al. 1990). The question whether a CRF-an-
tagonist alters catecholaminergic and serotoninergic
system activity in the hypothalamus and LHRH/LH
release is still without answer.

The studies outlined in this review were de-
signed to analyse: (1) the effect of B-endorphin and
CRF on the catecholaminergic and serotoninergic
system activity in the MBH-ME of anestrous and
estrous ewes, and (2) the influence of opioid recep-
tor blocker, naloxone, and CRF-antagonist on the
monoaminergic system activity in the MBH-ME of
anestrous stressed and unstressed ewes.
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THE EFFECT OF B-ENDORPHIN
ON THE EXTRACELLULAR
CONCENTRATION OF
MONOAMINES AND THEIR
METABOLITES IN THE MBH-ME
OF ANESTROUS AND ESTROUS
EWES

In anestrous ewes during the early non-breeding
season, B-endorphin administered locally into the
MBH-ME does not evidently change catecho-
lamine and serotonin release (Table I). The lack of
changes in the concentration of MHPG also indi-
cates that B-endorphin does not exert an important
role on the metabolic activity of the noradrenergic
system in the MBH-ME of anestrous ewes. On the
other hand, a marked increase of extracellular
DOPAC, HVA and 5-HIAA suggests enhancement
of metabolic activities in the dopaminergic and
serotoninergic systems in the MBH-ME of these
animals. These results lead to the conclusion that
the specific action of B-endorphin in MBH-ME of
anestrous ewes is associated mainly with stimula-
tion of metabolic activities in the dopaminergic and
serotoninergic systems in the MBH-ME rather than

in the release of neurotransmitters. The physiologi-
cal significance of this phenomenon on the neu-
roendocrine processes in the hypothalamus remains
to be resolved.

In ewes prior to a preovulatory LH surge, 3-en-
dorphin substantially increases the extracellular
concentration of DA in the MBH-ME of most ani-
mals. The marked rises in the level of this amine
may result from an increase of exocytotic release of
DA or attenuation of extraneuronal dopamine up-
take. In the rat MBH, B-endorphin and other opiates
suppress dopamine release (Lohse and Wuttke
1981, Reymond et al. 1983, Heijna et al. 1991),
however, in the ventral tegmental area, opioid agon-
ist caused dose-dependent increases in DA release
and extracellular dopamine metabolite concentra-
tions (Devine et al. 1993), thus indicating that do-
paminergic system in different structures react in a
specific manner to exogenous opiates. Data from in
vitro studies have also shown that exogenous opioid
can either stimulate or inhibit DA and NE release
from the median eminence (Rasmussen et al. 1988).
All of the mentioned results suggest that opioid pep-
tides action in the MBH-ME on DA release is de-
pendent on the physiological activity of the
dopaminergic system and may be also species-spe-

TABLEI

Changes in monoamines and their metabolites concentration in Ekhe MBH-ME perfusates in CRF and B-endorphin treated
ewes during different reproduction stages. Values are means = SD; significant differences (P<0.05, Wilcoxon test n = 5)

Group % change
NE DA 5-HT MHPG DOPAC HVA 5-HIAA

Estrus prior to the
preovulatory LH surge

CRF 447+83* - 109+48* 81+45% 83148* 84+39% 35+14

B-endorphin 32+17 268+59* 55431 -69t14*  -69+15*  -70+15*  -71x15*
Estrus during
preovulatory LH surge

CRF 2116 - 3616 52+15%  -10%7 31+18 45411

[B-endorphin -62+11*  161+40* 31£19 -70x16*  -71+17*  -73+17* -74%17*
Anestrus

CRF - - 21+9 136:64*  106+46*  191+40* 94+31*

B-endorphin - - 39+18 1448 83+35* 79+36* 80+36*




cific. Taken together, the results from anestrous and
estrous ewes also indicate that different mechan-
isms might control DA release in various periods of
reproduction. In the estrous ewes prior to a preovu-
latory LH surge B-endorphin does not essentially
change the extracellular NE concentration. This
suggests that the release of noradrenaline from
nerve terminals is independent of opioid action.
However, the failure of exogenous B-endorphin to
change NE output does not exclude the possibility
that B-endorphin may affect a release of noradre-
naline. Such a suggestion has been implied from
previous studies, which indicate that high activity of
the B-endorphinergic system in the nucleus infun-
dibularis-median eminence of ewes prior to the pre-
ovulatory LH surge is responsible for suppression
of NE and LHRH release (Domariski et al. 1991).
In concordance with this observation, high activity
of the opioidergic system in the MBH-ME may be
one of the important factor(s) which masks the in-
hibitory effect of exogenous B-endorphin on NE re-
lease. The opposite patterns of DA and NE response
to B-endorphin in estrous ewes prior to a preovula-
tory LH surge suggest that opioides play different
roles in DA and NE release.

The lack of significant changes of 5-HT during
B-endorphin administration shows that this drug
may play only a marginal role in 5-HT release in es-
trous ewes.

A significant decrease in the extracellular con-
centrations of catecholamine and serotonin metabo-
lites in the MBH-ME of estrous ewes during
B-endorphin administration indicates that B-endor-
phin decreases the metabolic activity in the
monoaminergic system in MBH-ME. Works done
on rats demonstrate that the extracellular concentra-
tions of catecholamine and serotonin metabolites do
not directly reflect dopamine, noradrenaline and
serotonin release. Indeed, only a part of the extracel-
lular metabolites of catecholamines in the rat brain
have their origins in released amines (Zetterstrom et
al. 1988). In this species, a large part of extracellular
dopamine metabolite formation takes place in the
intraneural pool of newly synthesized DA. In the
brain region innervated by noradrenergic neurones,
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extracellular DOPAC can reflect oxidative deami-
nation of axoplasmic dopamine in noradrenergic ter-
minals. It also seems that extracellular MHPG are not
closely linked with noradrenaline release. Similar-
ly, a recent study suggests that the rise of 5-HT in
the rat brain is not directly correlated with serotonin
metabolism. Such conclusion is in agreement with re-
sults done on the rat (Devaud et al. 1992).

A stimulatory effect of B-endorphin on DA re-
lease in the MBH-ME also occurs during the preo-
vulatory LH surge.

However, in these animals -endorphin clearly
decreases extraneuronal NE concentration; this
suggest that opioid peptides can suppress NE re-
lease from the nerve terminals in the MBH-ME dur-
ing the preovulatory LH surge. The differences in
the response of NE released in various states of the
estrous cycle to B-endorphin administration is prob-
ably associated with changes of activity of various
excitatory and inhibitory neurotransmitters and
neurohormones within the hypothalamus. It has
been established that opioid receptor-mediated NE
release from the hypothalamus in the rat appears not
to be a general phenomenon. In vitro studies show
that NE release from the rat medial hypothalamus
is not modulated by any of the opioid receptors
(Heijnaetal. 1991) while others indicate that nalox-
one, depending on the dose used, can stimulate or
inhibit NE release from the median eminence
(Rasmussen et al. 1991). It has been stated that
chronically administered morphine decreased NE
levels in the mediobasal hypothalamus in male rats,
whereas it did not alter the NE turnover in the pre-
optic area-anterior hypothalamus (Gabriel et al.
1988). Interestingly, in these ewes, similarly as in es-
trous animals prior to preovulatory LH surge, B-en-
dorphin did not remarkably affect 5-HT release.
The decrease in the concentration of extracellular
MHPG, DOPAC, 5-HIAA suggests that B-endor-
phin profoundly suppresses a metabolic process in
the MBH-ME catecholaminergic and serotoniner-
gic systems.

In conclusion, these results indicate that -en-
dorphin acts in a specific manner on dopaminergic,
noradrenergic and serotoninergic system activity in



812 F. Przekop and D. Tomaszewska

the MBH-ME of ewes during different stages of re-
production. It is reasonable to suggest that f3-endor-
phin can affect hypophysiotropic hormone release
including LHRH indirectly through catechola-
minergic system in the MBH-ME.

THE EFFECT OF CRF ON
EXTRACELLULAR
CONCENTRATIONS OF NE, 5-HT
AND MONOAMINE
METABOLITES IN THE MBH-ME
OF ANESTROUS AND ESTROUS
EWES

CRF caused a significant elevation in the extrac-
ellular concentrations of catecholamine and sero-
tonin metabolites in anestrous ewes, but had no
evident effect on noradrenaline and serotonin levels
(Tomaszewska et al. 1992). These data indicate that
CRF stimulates metabolic activity in the MBH-ME
catecholaminergic and serotoninergic systems, but
does not affect the release of noradrenaline and
serotonin in anestrous ewes (Table I). In estrous
ewes, prior to the preovulatory LH surge, CRF in-
duces an increase of the extracellular concentration
of NE and 5-HT. It is reasonable to suggest that the
rises of extracellular NE and 5-HT levels may result
from an increase in the exocytotic release of these
amines, or attenuation of extraneuronal uptake of
these neurotransmitters. The increase of MHPG and
DOPAC levels indicates that CRF facilitates meta-
bolic activity in the catecholaminergic system in the
MBH-ME. The question whether the rise in extrac-
ellular concentration of DOPAC and HVA is fol-
lowed by an increase in the release of DA awaits to
be resolved.

In ewes during the preovulatory LH surge, when
NE release is elevated, the specific action of CRF
on the noradrenergic system in the MBH-ME is
linked with stimulation of metabolic activity of NE
rather than with changes in the release of this amine.
On the other hand lack of changes in extracellular
DOPAC and HVA concentration suggest that CRF
does not substantially affect metabolic activity in

dopaminergic system in the MBH-ME of estrous
ewes during preovulatory LH surge.In these ani-
mals, CRF did not change 5-HT level, but markedly
increased 5-HIAA concentration. At present, we
cannot explain the dissociation in extracellular con-
centration between 5-HT and 5-HIAA in this ani-
mals. It is generally accepted that an important
measure of change in neural function is obtained
from determining treatment effects on both metabo-
lite levels as well as on turnover. However, recent
studies indicate that the increase of 5-HT in the rat
brain is not directly correlated with 5-HT metabo-
lism (Devaud et al. 1992).

These studies indicate that responsiveness of
monoaminergic systems in the MBH-ME to CRF is
different during various phases of estrous and in an-
estrous ewes. Generally, CRF exerts a stimulatory
effect on NE and 5-HT release in estrous ewes prior
to the preovulatory LH surge and increases metabo-
lic activity in noradrenergic and serotoninergic
nerve terminals during different phases of the es-
trous cycle of ewes and in anestrous animals. Ex-
cept for DOPAC and HVA in some estrous ewes
during preovulatory LH surge, CRF substantially
increases extracellular DOPAC and HV A thus sug-
gesting stimulatory influence on metabolic activity
in the MBH-ME dopaminergic system.

There are relatively few studies concerning the
effect of CRF on the monoaminergic system activ-
ity in the hypothalamus in other species. In rats the
administration of CRF increases catecholamines
and their metabolites in different parts of the brain,
including the hypothalamus (Dunn and Berridge
1990). However, measurements in homogenates of
the tissue do not distinguish between the intra- and
extracellular sources of neurotransmitters and their
metabolites. Using the microdialysis technique it
has been shown that CRF produces dose-dependent
increases in dialysate concentrations of DA and NE
(Emoto et al. 1993, Levicky and Dunn 1993).

In conclusion, present results indicate that CRF
administered locally into the MBH-ME in ewes fa-
cilitates NE and 5-HT release in this structure in es-
trous ewes prior to a preovulatory LH surge. CRF
also stimulates metabolic activities in catechola-
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minergic system in the MBH-ME in anestrous and
estrous ewes, except in the dopaminergic system in
ewes during the preovulatory LH surge. It is sug-
gested that responsiveness of monoaminergic sys-
tems in the MBH-ME to CRF is dependent, to a
large degree, on the physiological state of animals
and that CRF may through monoaminergic systems
in the MBH-ME, modulate hypothalamic hormone
secretion, including LHRH.

THE INFLUENCE OF NALOXONE
AND CRF-ANTAGONIST ON
MONOAMINERGIC SYSTEM
ACTIVITY IN THE MBH-ME OF
ANESTROUS EWES UNDER
NORMAL AND STRESSFUL
CONDITIONS

In sheep subjected to footshocks, 5-HT neurones
responded with massive, sustained release of sero-
tonin into the MBH-ME, but there was no effect on
DA and NE efflux (Tomaszewska et al. 1995).
However this stress increased metabolic activity in
the catecholaminergic and serotoninergic systems
in the MBH-ME (Table II). Now it is well estab-
lished from experiments on rats that stressful stimu-
li activate catecholaminergic and serotoninergic
system activity (Adell et al. 1988, Imperato et al.
1992, Vetrugno et al. 1993, Pacak et al. 1995, Pol et
al. 1995). The mode of response of the monoamine

release in stressed rats is dependent to a large degree
upon the physiological state, nature of the stress and
may differ in discrete regions of the brain. The regional
and species-specific response of monoaminergic
systems to stressful stimuli is probably associated
with multifactoral interplay among excitatory and
inhibitory neurotransmitters within the hypothala-
mus. In this aspect, the present experiments rep-
resent a study that analyses the response of
catecholaminergic and serotoninergic systems in
non-stressed and stressed ewes treated locally in the
MBH-ME with opiate receptor antagonist, nalox-
one, and CRF-antagonist. The decrease of 5-HT and
5-HIAA during naloxone administration in stressed
and non-stressed ewes shows that blocking opioid
receptors leads to suppression of serotoninergic
system activity in normal situation as well as under
stressful conditions.

Taken together, these findings suggest that the
release and metabolism of 5-HT in non-stressed and
stressed ewes is modulated via opioid receptors lo-
cated on serotoninergic nerve terminals in the
MBH-ME. There are relatively few studies on the
effect of opioid blocking agents on serotoninergic
activity in other species. In orchidectomized rats,
the 5S-HT concentration in the hypothalamus is sig-
nificantly elevated by both naloxone and morphine
treatment; however these compounds have no signifi-
cant effect on the turnover of this amine (Gopolan et
al. 1991). In female rats, nalmetrone blocks the in-
crease in 5-HT turnover in the medial preoptic area

TABLEII

Changes in monoamines and their metabolites concentration in MBH-ME perfusates in stressed and non-stressed ewes dur-
ing naloxone or CRF-antagonist administration. Values are means * SD; a significant differences vs. control ewes b significant

differences vs. stressed ewes (P<0.05, Wilcoxon test n = 6)

Group % change

5-HT MHPG DOPAC HVA 5-HIAA
Stress 11543 a 134168 a 341178 a 1305£150 a 587178 a
Naloxone -56t16 a -5+4 40£15 - 46220 -58+13 a
Stress + naloxone -53+23 ab -97+12 a,b -48+18 a,b - 86+ 21 ab -85+25ab
CRF-antagonist -96t12a 82428 a - 106 - 2248 -47t12a
Stress + CRF-antag. 85+15ab 104144 a,b 1831 b 40%+14 a,b 2019 b
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and in the ventromedial nucleus induced by es-
trogen (Johnson and Crowley 1984).

The effect of naloxone on the catecholaminergic
system in the MBH-ME of ewes is less clear. This
is because the catecholamines in the perfusates
could not be measured reliably during vehicle or na-
loxone perfusion, and that changes in concentration
of extracellular metabolites are not statistically sig-
nificant during naloxone administration. Also, ex-
periments performed on rats give no unequivocal
results. For instance, it was reported that opioids
suppress DA release (Kalra and Kalra 1983), in
vitro studies indicate that naloxone or morphine can
either stimulate or inhibit DA and NE release from
the median eminence, depending on the dose of the
drugs used (Rasmussen et al. 1988). In contrast to
non-stressed ewes, naloxone administered during
stressful stimuli profoundly decreases the concen-
tration of catecholamine metabolites. At present we
can not offer a clear explanation for differences in
the response of catecholamine metabolites in non-
stressed and stressed animals. It seems, therefore,
possible that stress-induced changes of opioids
and POMC-derived peptide release may modify
other peptidergic and aminergic system(s) which
affect the metabolism of catecholamines. Such a
suggestion was presented in our previous work to
explain the stimulatory effect of B-endorphin in
non-stressed ewes and suppression action of this
peptide on cortisol secretion in stressed animals
(Przekop et al. 1990).

Although CRF receptors have been identified
within the hypothalamus (Webster et al. 1991), their
role in the mediating effect on neurotransmitter release
remains obscure. In non-sressed ewes CRF-anta-
gonist, similary as naloxone decreases extracellu-
lar 5-HT and 5-HIAA concentration but has no
significant effect on catecholamine metabolites
level. In stressed animals it attenuates stress-in-
duced release of 5-HT and metabolic activity in
catecholaminergic and serotoninergic system in the
MBH-ME. These results suggest that mentioned
above changes in monoaminergic system activity in
the MBH-ME of non-stressed and stressed ewes
during CRF-antagonist perfusion is mediated, at

least in part, throgh the blocade of CRF-receptors
on the serotoninergic and catecholaminergic nerve
terminals or interpolated neurones which act on
monoaminergic systems. The differences in the re-
sponses of catecholaminergic and serotoninergic
system in the MBH-ME to CRF-antagonist await to
be resolved. In rats, intraventricular administration
of CRF-antagonist has no evident effect on basal re-
lease of noradrenaline from the prefrontal cortex
but attenuates the immobilisation-induced release
of this amine (Shimuzu et al. 1994).

In conclusion the presented results indicate that
stress-induced 5-HT release ant metabolic activity
in the MBH-ME of anestrous ewes is attenuated by
CRF-antagonist. In non-sressed animals CRF-anta-
gonist decreases only serotoninergic system activ-
ity in this structure.

CONCLUSIONS

Evidence has been accumulated over last years
in support of a functional relationship between the
opioidergic, corticoliberinergic and monoaminer-
gic systems in the control of hypothalamic neuro-
hormone release, including LHRH. In current
studies on anestrous and estrous ewes an initial step
has been established that B-endorphin and cortico-
liberin act in specific manner on the catechola-
minergic and serotoninergic system activities in the
MBH-ME, as manifested by extracellular concen-
tration of monoamines and their main metabolites.
An opiate receptor blocker, naloxone, and CRF-an-
tagonist attenuate the stress-induced activity of the
catecholaminergic and serotoninergic systems in
the MBH-ME of anestrous ewes but in non-stressed
animals they suppress only serotoninergic activity
in this area. The most likely common interpretation
of these results is that -endorphin and CRF can act
through specific receptors located on catechola-
minergic and serotoninergic systems in the MBH-
ME to modulate the activity of these systems. No
clear explanation can be offered now for observed
differences in the response of catecholaminergic
and serotoninergic system in the MBH-ME of ewes
to B-endorphin and CRF in various periods of repro-



duction. The similar statement seems to be valid
regarding the differences in the responses of these
systems to naloxone and CRF-antagonist in non-
-stressed and stressed ewes. It is suggested that re-
sponses of monoaminergic systems to B-endorphin
and CRF in large degree are dependent upon the
physiological state of animals and that opioid pep-
tides and CRF may modulate hypothalamic hormone
secretion, including LHRH, by monoaminergic
system in the MBH-ME.
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