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Different systems of the body follow circadian rhythms that are synchronized with a master
clock in the brain. This master clock is directly influenced by environmental cues, especially light,
which is why circadian rhythms are tied to the cycle of day and night. Lifestyle is a major
determinant of circadian health and relates to people’s psychosomatic factors such as feeding-
fasting, activity-rest, sleep-wake routines. Technology growth provided a platform to lifestyle
modifications leading to conditions like mental depression, cancers, cardiovascular disease,
diabetes, and many other diseases.

Objective — to find regularities of changes of neuron morphofunctional condition of the
hypothalamic supraoptic nuclei in case of various duration of photoperiod, as well as to detect the
role of melatonin in the mechanisms of correction of the detected deviations; methods —
morphometric, densitometric, histological, immunohistochemical, electron microscopic,
physiological, correlation and regressive analysis, mathematic statistics.

More pronounced circadian regularities of the morphofunctional parameter rebuilding of the
examined hypothalamic neuroendocrine cells under continuous lighting than in case of light
deprivation are found; for the first time on the basis of the conducted ultrastructural examinations of
rats under conditions of light stimulation more pronounced destructive disorders in the
hypothalamic neurons are found, as well as reduction of their functional activity in the examined
periods of the day than in case of light deprivation; on the basis of a comprehensive examination of
the character of melatonin receptors density in hypothalamic supraoptic neurons during 24 hours
convincing evidence of photo-induced circadian rhythm disorders of melatonin receptors
functioning in the examined neuroendocrine cells is received; as a result of the conducted study, for
the first time circadian variations of optic density and standard deviation of nuclear staining,
nuclear-cytoplasmatic coefficient of pineal gland cells of rats kept under conditions of changed
photoperiod are demonstrated; the regularity is proved, according to which introduction of
exogenous melatonin (0,5 mg/kg) promotes the increase of ultra-structures resistance to light
stimulation, the tendency to normalize cytometric parameters of hypothalamic supraoptic neuron
components of rats.

Thus, more pronounced circadian regularities of the morphofunctional parameter rebuilding
of the examined hypothalamic neuroendocrine cells under continuous lighting than in case of light
deprivation are found; for the first time on the basis of the conducted ultrastructural examinations of
rats under conditions of light stimulation more pronounced destructive changes in the hypothalamic
neurons are found, as well as reduction of their functional activity in the examined periods of the
day than in case of light deprivation.
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Physiological processes in living systems are subordinate regular cyclic oscillations -
biological rhythms. Humans have a 24-hour circadian sleep-wake cycle, but sleep is more than just
part of the circadian system. About a third of a person's life is spent asleep, and its quality
determines overall health. An important component in the regulation of the sleep-wake cycle is the
lateral preoptic nucleus of the hypothalamus. Another important structure involved in the regulation
of the sleep-wake cycle is the pineal gland, which synthesizes the hormone melatonin. The secretion
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of melatonin is circadian in nature: in the dark period, the concentration of melatonin in the blood is
5-10 times higher than during the day. The presence of melatonin receptors in the lateral preoptic
nucleus of the hypothalamus is a convincing criterion for the participation of this nucleus in the
temporal organization.

The aim of the study was to study the corrective effect of melatonin on
immunohistochemical features of melatonin receptor density type 1A in neurons of the lateral
preoptic nucleus of the hypothalamus of mature rats, which were under constant light.

The study was performed on 36 white nonlinear male rats. The first group of laboratory
animals consisted of mature rats, which were kept under standard lighting conditions (light from 8
am to 8 pm). The second group - mature rats, which were seven days in constant light (light
stimulation). The third group - mature rats, which were kept under light stimulation and injected
melatonin (Sigma, USA) at a dose of 0.5 mg/kg of rat body weight. To detect circadian differences
in the studied structures, the material was taken at 2 pm and 2 am. Quantitative differences in
melatonin type 1A receptor density were detected according to the intensity of the specific
(immunohistochemical) staining, which was determined by computer microdensitometry in relative
units of optical density.

The results of the study state that the optical density of staining for melatonin receptors 1A
in the neurons of the lateral preoptic nucleus of the hypothalamus of mature rats for a period of 2
am is on average higher than at 2 pm. In particular, at 2 am the indicator was 0.264 + 0.0016 units
of optical density, and at 2 pm - 0,248 + 0,0018 units of optical density.

Under light stimulation, a decrease in the optical density of melatonin 1A receptors was
observed in the neurons of the lateral preoptic nucleus of the hypothalamus. Data on the optical
density of melatonin 1A receptors in mature rats, which were kept in round-the-clock lighting, were
in the range: at 2 am - 0,182 + 0,0017 0018 units of optical density, at 2 pm - 0,180 + 0,0018 0018
units of optical density.

Injection of melatonin to rats exposed to light stimulation resulted in an increase in the
average optical density of melatonin 1A receptors in the neurons of the lateral preoptic nucleus of
the hypothalamus. In particular, at 2 pm it was 0.249 = 0.0017 0018 units of optical density, and at
2 am - 0,275 £ 0,0015 0018 units of optical density.

Therefore, it can be concluded that light stimulation leads to a pronounced violation of the
quantitative characteristics of the optical density of melatonin 1A receptors in the neurons of the
lateral preoptic nucleus of the rat hypothalamus. Injection of melatonin leads to an increase in the
optical density for melatonin receptors 1A in the neurons of the lateral preoptic nucleus of the
mature rat hypothalamus was observed: at 2 pm - to the level of rats kept under the standard light
regime, and at 2 am - even higher than rats kept under the standard light conditions.

Boaomun B.JL.
3ABPYJHEHHS 3EMEJIb
CLJIbCHKOTI'OCIOJJAPCHEKOI'O IIPU3HAUYEHHS B YKPAIHI
Kagheopa meouunoi 6ionoeii ma cenemuxu
bykosuncoruii 0epocasnuti meOuuHuLl yHigepcumem
B Vkpaini, na choroAHIMIHIA JCHH BCE YACTIINIC MOXKHA MOYYTH MO pajaio, MoOavyuTh
peropraxi o tejaeOayeHHI Ta IPOYUTATH Y IPeci 1po OaraTo ekoyoriyHux mnpodiem. Bee Gipmiol
aKkTyaspHocTi HabyBae npobiema 3adpyanents rpyHTiB. Cepesl CBITOBHX JiJICpiB 3a ILIONICIO
YOpPHO3EMIB Hallla JepkaBa Iocifanza deTBepTe Micie micias Pociiicbkoi ¢deneparnii, CromyueHnX
mraTiB AMepuku ta Kuraro. bepyuw 0 yBaru te, o B Hallmiif AepikaBi aKTHBHO BUKOPHCTOBYETHCS
noHan 90% TtepuTOpiii HE MOXXKHA HEIOOIIHIOBATU BIUIMBY [iSUTBHOCTI JIOJAUHH Ha 3eMebHI
pecypcu. 3a ocTaHHI MaikKe CTO POKiB Ha TEPUTOPIl HAImIOl JAepKaBH BimOyBasiocsi Oaratro Mmomiit
NOB’SI3aHUX B TOW YK IHIMK CHOCIO 13 BUKOPUCTAHHSIM 3eMeNbHHX pecypciB. lIpoBoaumucs
MEJIIOPAaTHBHI 3aX0/IW IOB’sI3aHi 13 OCYIIYBaHHSM OOJIIT, 3MIHOIO pycen PivoK, 1o0YI0BOIO
3pOTIYBATLHUX KaHATIB, CTBOPEHHSIM MITYYHUX BOJOCXOBHII, 3JTIHCHIOBATIOCS 3aTOIICHHS 3HAYHUX
TepUTOpi  Oe3lmocepe/HbO  IOB’S3aHUX 13 MOOYJOBOIO  TiAPOCICKTPOCTAHIIM, ATOMHHX
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