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Abstract

A new field of research in reproductive biology was heralded by the discovery of
melatonin in 1958. The concentration of melatonin follows light-dark cycles with
significantly higher concentrations during darkness. The authors present the importance
of the melatonin protein hormone by focusing on the reproductive processes in
domestic sheep. In their literature review, they report that sheep melatonin levels show
daily and seasonal rhythms. In sheep as a seasonal breeder and short-day animal species,
seasonal increases in melatonin production stimulate sexual activity. The authors
describe innovative possibilities for regulating melatonin levels in sheep production.
The use of exogenous melatonin brings forward the expression of the sexual cycle. It
increases the fertility rate, the number of lambs born, and the chances of survival of
twin lambs. Melatonin is a neuroprotection compound against cerebral hypoxia and the
development of inflammatory processes in the growing foetus and the newborn lamb.
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INTRODUCTION

The authors’ aim is to discuss the importance of the pineal gland hormone, melatonin
and how it affects the reproductive biology of the sheep as a short-day breeder. The
study of both endogenous and exogenous melatonin has been the subject of human
and animal research in recent years. The results of ongoing research have implications
for the processes of profitable animal production.

The hormone of darkness

Melatonin is a protein hormone, synthesised in the pineal gland (epiphysis cerebri)
located near the hypothalamus (Bartha et al., 2021). Histologically, the pineal gland
is composed of two units: pinealocytes and glial cells (Karpati et al.,, 2021a). The
organ can be influenced by peptides entering from the blood, due to the fact that
the organ is not under the tight control of the blood-brain barrier. The pineal gland
is not in direct contact with the central nervous system either, but is innervated by
postganglionic sympathetic nerve fibres. Pinealocytes contain numerous biogenic
amines (dopamine, serotonin, histamine) and are also rich in hypothalamic peptides
(GnRH, TRH, somatostatin, neurophysin). The endocrine activity of the pineal gland
is greatly influenced by light intensity, so the organ can be considered an “endocrine
transducer”: it “translates light effects into the language of endocrinology” (Rudas and
Frenyd, 1995).

Light mainly induces the production of serotonin in the pineal gland. However, in
the absence of light at night, an indoleamine-like substance, melatonin (IN-acety/-
S-methoxytryptamine), isolated first by Lerner et al. in 1958, is produced through the
methylation of serotonin (Liebich, 2010). The neuronal pathway of hormone
action is as follows: melanopsin in retina - optic nerve - retinohypothalamic tracts
- cervical cranial ganglion. In certain mammals (long-day animals e.g. horses and
hamsters) melatonin production in response to light deprivation leads to a lack of
hypothalamic GnRH and pituitary FSH and LH production, whereas in short daylight
animals (e.g. sheep and goats) the reverse is true. It has also been described that in
the sheep, intracerebral administration of melatonin precedes the expression of the
sexual cycle, whereas in the horse, the manifestation of the sexual cycle is inhibited
by melatonin (Karpati et al., 2021b). With this knowledge, it can be concluded that
melatonin is a fundamental determinant of the gonadal activity of seasonal breeding
animals. Melatonin acts directly on the reproductive organs, which contributes to
the maintenance of a healthy reproductive biology (Vriend and Reiter, 2015). Pars
tuberalis of the pituitary gland did not appear to be targeted by melatonin to modulate
the secretion of gonadotropin productions in ewes (Malpaux et al., 1999). However,
they found melatonin binding sites in the corpus mamillare section of hypothalamus,
which stimulated the secretion of gonadotropins in pituitary glands. These authors
concluded that the effect of melatonin is transmitted on the neuroendocrine axis
by the hypothalamus (Malpaux et al., 1999). Melatonin protects spermatozoa from
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oxidative stress and studies of spermatogenesis have shown that it promotes their
motility and increases their fertility (Cruz et al., 2014).

Differences in the location and number of receptors are thought to be responsible
for the differential effect between species. These differences between species serve
an important purpose, namely to ensure that the offspring are naturally born at the
most suitable time of the year (Ortavant et al., 1985; von Engelhardt, 2009). In his
literature review, Hardeland (2017) describes melatonin as having innumerable sites
of formation outside the pineal gland, and a significantly higher level of melatonin
is formed outside the pineal gland, particularly in the weed-gut system. This so-called
extrapineal melatonin is also synthesised in various regions of the central nervous
system, in particular in the cerebellum, retina, lens of the eye, cholangiocytes of the
liver, bone marrow, various white blood cells, thymus, spleen, kidney, heart, ovary,
placenta, skin and respiratory epithelial cells; the list is lengthy.

Melatonin also has strong antioxidant properties (Bonnefont-Rousselot and Collin,
2010). The extent of antioxidant activity is directly related to free radical scavenging
capacity (Galano et al., 2013), expression of antioxidant enzymes (Rodriguez et al.,
2004) and mitochondrial protection (Lopez et al., 2009; Zhang and Zhang, 2014). It
is also an important immunomodulatory substance, and in addition, there is evidence
that melatonin stabilises cell membranes, thereby helping to ward off oxidative damage
(Kurutas, 2016). Another important function of melatonin is to regulate the complex
developmental processes of the embryo and foetus, including the protection of foetal
organs from oxidative damage, as well as to induce circadian rhythm and stimulate the
neuroendocrine system (Voiculescu et al., 2014).

Animals with seasonal polyoestrus

In sheep, in temperate climates, the anoestrous lasts from spring to late summer, and
then, as the days shorten, the mating cycle begins (Karpati et al., 2022). By using
subcutaneous melatonin implants, the breeding season of the sheep can be brought
forward (Haresign et al., 1990; Wheaton et al., 1990; Forcada et al., 1995). In sheep
the sexual cycle lasts between 16 and 18 days. Seasonality also affects the economy of
rearing short-day species, since the laws of supply and demand mean that seasonality
can also be observed in meat and milk prices. There are many ways to interfere with the
natural reproductive cycle of small ruminants, most commonly by light programmes
or exogenous melatonin administration, which increases productivity and allows lambs
to be born out of season and mothers to be milked during the main milking season
(Abecia et al., 2011). However, research of this kind has also shown that melatonin can
increase fertility rates and the number of lambs born (Abecia et al., 2011; Palacin et al.,
2011). The implants induce high plasma concentrations of melatonin for a day, but do
not suppress endogenous nocturnal pineal secretion. This results in a response similar
to the short daytime (Malpaux et al., 1997). When anoestrous ewes are treated with
melatonin, there is a significant increase in LH-releasing hormone (LHRH) secretion
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40 days after treatment, but a significant fluctuation in LHRH and LH levels 74 days
later according to Viguié et al. (1995). Further studies have confirmed that during
anoestrus, melatonin stimulates the secretion of GnRH (gonadotropin-releasing
hormone) and LH (luteinising hormone) by reducing the activity of the enzyme
tyrosine hydroxylase in eminentia mediana (Viguié et al., 1997).

The length of the day also regulates the production of oestradiol. Oestradiol suppresses
LH secretion, thus regulating the seasonal rhythm of ewe reproduction (Bittman and
Karsch, 1984). Under certain conditions, some ewes lose their reproductive response
to photoperiod, a state of insensitivity to light known as photoreactivity. This condition
is likely to be crucial in the development of the annual reproductive cycle of ewes;
photoreactivity leads to natural transitions at the beginning and end of the joining
season (Worthy and Haresign, 1983; Robinson et al., 1985; Worthy et al., 1985).

The light-insensitive state can also be induced artificially by keeping sheep in long or
short daylight exposure for extended periods (Thwaites, 1965; Wodzicka-Tomaszewska
etal., 1967). Two hypotheses have also been accepted that shed light on the importance
of melatonin in photoreactivity. One hypothesis is that the explanation lies in the
alteration of the response to melatonin signalling (Bittman, 1978). In the example
of Karsch et al. (1986), despite prolonged melatonin infusion, reproductive function
comes to an end in pinealectomised ewes.

Melatonin receptors

The importance of the field is demonstrated by the intensive research being conducted
not only on melatonin but also on the function of its receptors (Talpur et al., 2018).
The melatonin receptor family belongs to the G-protein coupled receptor (GPCR)
superfamily. Three subtypes are distinguished that bind melatonin and a melatonin-
related receptor (MRR). The latter receptor has significant sequence identity (> 40%)
with the three subtypes but does not bind melatonin (Barrett et al., 2003).

In many physiological processes involving melatonin, at least two high affinity
G-protein coupled receptors, namely melatonin MT1 and MT2 receptors, must be
activated. Melatonin MT1 receptors modulate the neuronal response (when a neuron
releases an action potential or nerve impulse), arterial vasoconstriction, cancer cell
proliferation, and reproductive and metabolic functions, while MT2 receptors affect
the circadian rhythm of the neuronal response in the suprachiasmatic nucleus, inhibit
dopamine release in the retina, induce vasodilatation, promote leukocyte adhesion to the
vascular endothelium in inflammatory processes by enhancing the immune response.
Melatonin plays an important role in many physiological processes. For this to happen,
both the MT1 and MT2 receptors need to be activated. In general, MT1 receptors
are involved in neuronal activities, triggering arterial contraction and influencing
cancer cell proliferation. They also play important roles in reproductive biology and
metabolic regulation. MT2 receptors in the suprachiasmatic nucleus affect circadian
rhythms, inhibit dopamine release in the retina, induce vasodilation and promote
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leukocyte adhesion to the vascular endothelium by enhancing the immune response in
inflammatory processes (Dubocovich and Markowska, 2005). The activation of MT2
receptors depends on the multicellular signalling pathway and inhibition of adenylyl
cyclase activity, which is usually coupled to the MT1 signalling pathway. Several
previous studies have recognised the essential contribution of melatonin receptors to
the function of the reproductive organs of sheep (Cogé et al., 2009).

In mammals, the highest density of melatonin receptor expression is detected in the
pats tuberalis. In sheep, this value is around 100 fmol/mg protein density (Motgan
et al. 1989). Polymorphisms of melatonin receptors have also been demonstrated
in different species (Brydon et al., 1999; Barrett, 1997), which may be associated,
for example, with sleep disorders in humans and reproductive seasonality in sheep
(Ebisawa et al., 1999; Pelletier et al., 2000).

In sheep, the expression or non-expression of the MT1 receptor gene polymorphism
is closely related to the out-of-season breeding and fertility of different breeds. This
has been demonstrated in Mediterranean sheep breeds, for example by Carcangiu et
al. (2009) and Martinez-Royo et al. (2012), while research on Dorset sheep was carried
out by Mateescu et al. (2009). In addition, the presence of MT1 and MT2 receptors
has been detected in ram spermatozoa (Casao et al., 2012).

In the female, both receptors (MT1 and MT2) are expressed in oocytes, cumulus cells
and granulosa cells (Tian et al., 2017). Casao et al. (2018) have succeeded in detecting
gene expression of both receptors in sheep blastocytes using quantitative polymerase
chain reaction (PCR).

Effect of melatonin treatment in assisted reproductive procedures
Uterus and fallopian tubes

Several studies have addressed the effects of melatonin on the uterus, in particular on
uterine receptors, prostaglandin (PGF2a) secretion or uteroplacental haemodynamics.
Uteroplacental blood flow and foetal growth during supplementation with dietary
melatonin (5 mg/day) were investigated using a mid- and late-gestation sheep model
(Lemley and Vonnahme, 2017). Melatonin supplementation increased umbilical arterial
blood flow compared to the control group without melatonin treatment.

Ovarian transplantation

When melatonin is added to the collection medium, it reduces the level of reactive
oxygen species (ROS) and there is also an increase in the proportion of blastocytes.
Goodarzi et al. (2018) added melatonin at different concentrations (levels 0, 500, 600,
700 or 800 mM) to the preservation medium of sheep oocytes kept at 4°C or 20°C
for 24 h and determined the effect of the hormone on in vitro embryo production
parameters. Melatonin reduced the deterioration of fertilisation rates, increasing the
total cell number of blastocysts (as an indicator of embryo quality).
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Follicles

Granulosa cells are the only somatic cells that interact closely with the ovum from
the initial moment of follicular formation until ovulation. Therefore, the presence of
melatonin receptors in granulosa cells may suggest that melatonin is involved in the
maturation of oocytes in vivo (Tamura et al., 2009).

Tsiligianni et al. (2009) evaluated follicle development and oocyte quality in anoestrous
ewes. The oocytes collected via laparoscopic ovum pick up (OPU) procedures
underwent IVM (in vitro maturation), IVF (in vitro fertilisation) and IVC (in vitro
cultivation) treatments. Compared with the untreated group, the melatonin-treated
group had a more pronounced proportion of large follicles, a better fertility rate and a
more successful subsequent development of oocytes collected from the treated group
in in vitro processes. It can be concluded that melatonin is beneficial in regulating
follicle development and oocyte fertilisation success during anoestrus.

Oocytes

There have been many publications on the measurement of the effects of melatonin
on the maturation, growth and development of sheep oocytes. In the study of Casao
et al. (2009), oocytes from sheep ovaries (collected at slaughterhouses) were treated
with different concentrations of melatonin (10, 10® or 10"* M melatonin) and then
fertilised, and the embryos were matured in the medium for 8 days while maintaining
the concentration of melatonin. Melatonin did not have a significant effect on
maturation or division in all cases; however, 10* M melatonin significantly increased
the proportion of blastocysts in the embryo culture after 8 days.

The cumulus cells are responsible for some oxidative damage, but this is reduced
by the melatonin that is synthesised here and then accumulates in the preovulatory
follicles (Tamura et al., 2012).

The addition of melatonin increased the cGMP levels but decreased the cAMP levels
in oocytes and cumulus cells (Tian et al., 2017).

Effectof exogenous melatonin and nutritional level of diet was investigated by Vazquez
et al. (2010a) in synchronised ewes after early weaning of lambs and fertilisation. They
observed that neither diet nor melatonin significantly affected oocyte quality parameters
in the reproductive season of the year, while melatonin implants significantly reduced
the number of abnormal oocytes in the malnourished group. In the out of season
period of the year, exogenous melatonin appeatred to elevate the number of healthy
and cleaved oocytes, as well as the blastocyst rate in undernourished ewes (p < 0.05).

Melatonin secretion decreases with age in animals and humans alike (Reiter, 1992).
In older ewes, exogenous melatonin increases LH levels following GnRH injection,
suggesting that melatonin is able to restore the reduced neuroendocrine function
associated with ageing (Forcada et al., 2007).
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Embryo production

Melatonin has a beneficial effect on the quality of gametes and the developing embryo.
It provides protection against oxidative and nitrosative stress and inhibits apoptosis
at the mitochondrial level, as well as stimulating the activity of antioxidant enzymes
(Loren et al., 2017).

McEvoy et al. (1998) were the first to experiment with superovulated ewes during the
anoestrous period to increase their embryo production but found no difference in
the number and quality of embryos between melatonin-treated and untreated ewes.
Similar results were reported by other researchers (Buffoni et al., 2014; Abecia et
al., 2019), who used external melatonin to improve embryo production in multiple
ovulation and embryo transfer (MOET) programmes, outside the breeding season as
well. In contrast, Mitchell et al. (2002) found no effect of melatonin supplementation
on ovulation, fertilisation or viability rates, nor on the number of viable embryos
per ewe; however, the number of degenerate embryos in the anoestrous period was
highest in the melatonin-treated group, probably due to seasonal shifts in LH secretion
and/or its effect on follicular function.

Succu et al. (2014) evaluated the effect of different melatonin concentrations on
embryo viability after deep-freezing. The beneficial effect of melatonin on embryonic
function was observed only at the lowest concentration (10° M). They concluded that
higher concentrations of melatonin may be to some extent toxic to prenatal embryos,
as evidenced by an increase in the apoptotic index of the blastocyst.

Corpora lutea and progesterone

Vazquez et al. (2010b) looked at the effect of melatonin treatment (at parturition)
in undernourished ewes in the seasonal anoestrus. It was found that melatonin
administration significantly improved the number of fertilised embryos/corpus
luteum (CL) and that neither feedstuff rations nor melatonin administration had a
significant effect on ovulation rate and oocytes per ewe.

Melatonin acts directly on the CL by enhancing its progesterone (P4) production.
Both the use of the in vivo melatonin perfusion cannula system and in vitro culture of
luteinised granulosa cells with melatonin supplementation significantly stimulated P4
secretion for 30-60 min after melatonin administration (in vivo) and by granulosa cells
(in vitro) after two days of culture (Durotoye et al., 1997).

In another experiment (Abecia et al,, 2002), ewes were treated with melatonin
intravenously (3 mg/ (kg body weight)’”) after withdrawal of progestagen pessaries.
Ewes, on day 10 showed an improving luteal function in form of defined increase in
the plasma progesterone concentration as a response to melatonin challenge.

Another report (Manca et al, 2014) studied the impact of melatonin deprival on
ovarian status. It showed that the mean area of CL and plasma P4 concentration was
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significantly lower in pinealectomised ewes than sham-operated ewes. They concluded
that melatonin influences follicle growth and the steroidogenic capacity of CL.

Vazquez et al. (2013) first reported the sensitisation of the endometrium to steroids
in melatonin-treated underfed ewes. Exogenous melatonin increased progesterone
receptor expression in the deep myometrium and decreased oestrogen receptor alpha
(ERoa) expression in the deep stroma. However, neither melatonin nor the effect of
feeding affected ERo and progesterone receptor expression in the endometrium during
anoestrous. Furthermore, in anoestrous malnourished ewes, melatonin implantation
had a positive effect on embryo viability. Overall, the intrauterine expression of PGR
(progesterone receptor) mRNA was decreased by melatonin treatment (P < 0.01),
which was not dependent on breeding season.

Gestation period and foetal development

During gestation, maternal blood plasma melatonin levels increase, eventually reaching
a peak and returning to a baseline level soon after parturition (Kivela, 1991).

It is thought that for mammalian foetuses, melatonin is involved in the developmental
circadian rhythm (Davis, 1997). A different and perhaps more diverse role of melatonin
in embryonic and foetal development compared to adults is suggested by the higher
density and affinity of melatonin binding sites (Morgan et al., 1994).

In mammals, the effects of melatonin during in utero development are primarily
due to maternal melatonin; during gestation, melatonin production shows a strong
rhythmicity (Kivela, 1991). Although the foetus may produce melatonin, its level is low
and without rhythmicity. In the ewe, melatonin diffuses the placenta and melatonin
measured in foetal plasma is derived from the dam. This is confirmed by the absence
of foetal plasma melatonin when the pineal gland is ectomysed in the mother (Yellon
and Longo, 1988). Pinealectomy in ewes affects the phase of the foetal respiratory
rhythm, and there is evidence that melatonin treatment can restore the normal
rhythm (Houghton et al., 1993). In addition, keeping the ewe in constant light, which
suppresses the melatonin rhythm of the ewe’s pineal gland, disrupts the expression of
antidiuretic hormone, vasopressin (ADH) rhythm in foetal cerebrospinal fluid (Stark
and Daniel, 1989).

Prolactin is higher in foetal plasma when ewes are kept on a long photoperiod
(compared with a short photoperiod) or are pinealectomised; melatonin implants
reduce prolactin levels (Houghton et al., 1995).

Oxidative stress during pregnancy is common and can have serious cardiovascular and
neurological consequences. Melatonin is readily transmissible across the human and
ovine placenta, offering an opportunity for prophylactic treatment of foetuses at high
risk of perinatal hypoxia (Robertson et al., 2012).

Drury etal. (2014) found that melatonin given at low doses to mothers provides partial
neural protection to foetal lambs in asphyxia. Foetuses were clamped for 25 min,
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but 15 min before the procedure the ewes were given melatonin. Maternal infusion
of melatonin induced faster recovery of foetal electroencephalography (EEG)
and prolonged reduction in carotid blood flow. Maternal prophylactic melatonin
supplementation has a foetal protective effect, which, however, may be partially
hampered by the ethanol used to dissolve melatonin.

When progeny are born under extreme conditions (like in habitats with altitudes above
2500 m) or preterm, they can suffer from neonatal pulmonary hypertension. As an
antioxidant, melatonin can improve pulmonary vascular function when lambs are
given per os melatonin supplementation at 4-11 days of age with 1 mg/kg in 1.4%
ethanol at 0.5 ml/kg of dosing for 8 days (Torres et al., 2015).

Melatonin is associated with effective foetal brain responses to acute foetal hypoxia
during parturition. Results from Thakor et al. (2015) show that melatonin treatment
reduces foetal arterial blood pressure, forearm vascular resistance (FVR), blood
glucose, blood lactate and attenuates circulating plasma catecholamines (epinephrine
and norepinephrine) during acute stress of hypoxia. Furthermore, results support the
hypothesis that melatonin provides a significant effect in the protective response by
increasing nitric oxide (NO) bioavailability.

In 2015, Seron-Ferre et al. investigated the role of maternal melatonin levels during
gestation on the development of lambs’ brown adipose tissue and, thus, their
thermoregulation and adaptation to extrauterine life. The results supported a role for
prenatal maternal melatonin in the development of postnatal perirenal adipose tissue
function in lambs.

The effect of supplementing pregnant ewes with melatonin was investigated by Flinn
et al. (2020) on lamb survival, birth weight and behaviour under intensive conditions.
Single and twin pregnant ewes were treated with melatonin (2 mg capsule daily; 18
mg subcutaneous implant daily) twice in the second half of gestation. The treatment
increased the survival rate of twin lambs, especially those born from pluriparous dams.

Neonates and colostrum

While the melatonin produced by the mother before birth is significant in the foetal
bloodstream, the production of melatonin by the lambs increases shortly after birth.
As early as week 1, nocturnal melatonin levels begin to increase. Over the next five
weeks, a normal rhythm of melatonin secretion is established, which follows the
changes in the length of the night and is involved in the photoperiodic response. The
establishment of the lamb melatonin rhythm does not appear to depend on maternal
melatonin production (Foster et al., 1989; Nowak et al., 1990).

Colostrum is of paramount importance for development of immunity. Melatonin
has an immunomodulatory effect, affecting immunoglobulin production directly.
Immediately after lambing, colostrum samples were collected and analysed for
immunoglobulin G (IgG) by Abecia et al. (2020). The mean IgG concentration in the
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colostrum of melatonin-treated ewes (55.54 + 3.09 mg/ml) was higher (p < 0.05) than
that of control ewes (49.50 + 4.36 mg/ml). They concluded that melatonin implants
applied in the fourth month of gestation resulted in higher colostrum quality based on
a higher IgG concentration.

Exogenous melatonin in ewes affects the composition of the milk and the
developmental vigour of the lambs. Abecia et al. (2021) conducted experiments where
both mothers and their lambs either did or did not receive a subcutaneous melatonin
implant immediate after parturition (within 24 hours after lambing). At day 45, fat and
total solid content in the milk were higher (P < 0.05) in implanted ewes than in control
ewes. Lambs reared by implanted ewes exceeded the control lambs for average daily
gain and weaning weight.

Reproductive biology in male sheep

Melatonin in vivo is able to cross the blood-testis barrier and enter the testicular cells.
Melatonin may play an important role in the regulation of spermatogenesis and cell
differentiation (Smirnov, 2001) and act directly on accessory glands, probably through
binding of melatonin receptors.

Gonzalez et al. (2016) demonstrated in the testes of rams the presence of melatonin-
producing enzymes, which are mainly detected in Leydig cells, spermatocytes and
spermatids.

In rams treated with melatonin, FSH, LH and testosterone levels show increases
(Rekik et al., 2015). After long-term melatonin treatment of rams, more testosterone
is secreted in the somatic cells of the testis (Deng et al., 2016). Melatonin is also likely
to have an effect on spermatogenesis, which is manifested in cell growth, proliferation,
metabolism and oxidative status. It also plays a key role in testicular physiological
functions (sexual steroid synthesis, spermatogenesis), especially in seasonally
reproducing animals (Frungieri et al., 2017).

Deng et al. (2018) investigated whether melatonin promotes testosterone secretion
by culturing sheep Leydig cells in co-culture with Sertoli cells. The results of that
study showed that androgen synthesis by Leydig cells can be significantly enhanced by
Sertoli cells when melatonin is present. Melatonin increased the expression of stem cell
factor and insulin-like growth factor-1 IGF-1), but decreased oestrogen production in
Sertoli cells. Melatonin promoted IGF-1 via the MT1 receptor and inhibited oestrogen
synthesis.

Seasonal variations in the seminal plasma of rams have been observed (Perez-Pe et al.,
2001; Casao et al., 2010) and treatment with melatonin alters the animals’ biological
structure (Casao et al.,, 2013). Melatonin treatment outside the reproductive period
has a positive effect on seminal vesicles (Mokhtar et al., 2016; Santiago-Moreno et al.,
2013), increasing their size.
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Human studies have shown that melatonin, detectable in the testis, is able to protect
spermatozoa from oxidative damage (Bejarano et al., 2014).

CONCLUSION

This review provides a comprehensive overview of melatonin’s physiological roles
and its use in efficient sheep production and reproduction. Melatonin has a myriad of
effects in the body that can be exploited in the fields of animal sciences and veterinary
medicine. Melatonin may not only be important as a regulator of circadian rhythms,
but its role in developing breeding work and its antioxidant function may become even
more of a focus of scientific interest. Melatonin receptor polymorphisms influence
off-season breeding performance, and the use of exogenous melatonin contributes
significantly to the efficacy of sheep production. As an antioxidant, melatonin may
be of great importance in IVF work and in neonatology. In conclusion, based on
all the references and results discussed in this review, melatonin could open a new
perspective in the field of animal production.
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INOVATIVNE MOGUCNOSTI U REGULACIJI NIVOA
MELATOTINA KOD OVACA

Edina KARPATIL, Déra FURLINGER, Aniké Méczané PLESKO,
Laszl6 GULYAS, Andris GASPARDY, Zsolt BECSKEI

Kratak sadrzaj

Pronalaskom melatonina 1958. godine, nove mogucnosti su se otvorile na polju
reproduktivne biologije ovaca. Koncentracija melatonina prati dnevno-noénu
ciklicnost, pri ¢emu su nivoi ovog hormona znacajno veéi tokom mraka. U ovom
revijalnom preglednom radu autori isticu znacaj melatonina, proteinskog hormona, sa
posebnim osvrtom na njegovu ulogu u reproduktivnim procesima kod ovaca. Autori
ukazuju na ¢injenicu da kod ovaca nivo melatonina pokazuje ritmi¢nu promenu, ne samo
tokom dana, vec¢ i tokom cele sezone. Kod ovaca, kao Zivotinja sa sezonalnom polnom
aktivnoscu i kao kod “kratkodnevnih zivotinja”, sezonalni porast nivoa melatonina
podstice polnu aktivnost. Primena vestackog melatonina stimulise ekspresiju seksualne
aktivnosti, povecava plodnost, broj novorodenih jagnjadi, mogucnost prezivljavanja
jagnjadi blizanaca. Nadalje, melatonin ima ulogu u zastiti protiv cerebralne hipoksije,
kao i tokom razvoja zapaljenjskih procesa kod fetusa i novorodenih jagnjadi.

Klju¢ne reci: antioksidans, potpomognuta reproduktivna tehnologija, melatonin
(endogeni, egzogeni), fotoperiod
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