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The aim of the study — to describe in number the density of melatonin receptors in the ~Key words:
subnuclei of the preventricular nucleus of the rats’hypothalamus under various preventricular nucleus,
illumination regimen and melatonin introduction. photoperiod, melatonin,
Material and methods. The experiments were conducted on male white rats aged 24-27  receptors.

months. The animals of the first group (intact) stayed for 14 days under normal light

conditions (light-darkness in 12 hours, LD, illumination from 08.00 to 20.00 by means Clinical and

of fluorescent lamps, the level of illumination in the cells with animals was 500 lux). The experimental pathology
animals of the second group were kept in constant darkness for the same period (light 2025. Vol. 24, Ne 3 (93).
deprivation, DD, induction of the pineal gland hyperfunction). The rats of the third P. 64-70.

group were kept in conditions of constant light of similar intensity for seven days (LL,

induction of the pineal gland hypofunction). The animals of the fourth group stayed DOI 10.24061/1727-
under the same experimental conditions as the rats of the third group. They were given 4338.XX1V.3.93.2025.09
melatonin (Sigma, USA, purity level — 99.5%) intraperitoneally at a dose of 1.5 mg/kg

in 1.0 ml of solvent (0.9% ethanol solution in physiological saline). After the end of the ~E-mail:

14-day period, the animals were taken out from the experiment at 14.00 and 02.00 the www.igorfed1987@
next day by performing decapitation under ethaminal anesthesia (40.0 mg/kg, gmail.com
intraperitoneally). All stages of the experiment were carried out according to the basic

requirements of the European Convention on the Humane Treatment of Animals.

Protocol of the research work approved by the Commission on Biomedical Ethics

questions, BSMU. Dated 24.02.2019, Ne2. Melatonin 1A receptors in the medial small

cell subnuclei of the paraventricular nucleus of the hypothalamus dentified by

immunohistochemistry using polyclonal antibodies (Abcam, Great Britain) and the

LSAB2 streptavidin-biotin imaging system (peroxidase label + diaminobenzidine)

(Chemicon International Inc., USA). Mayer's hematoxylin was used for additional

staining of nuclei. Quantitative studies of staining intensity were performed by computer

microdensitometry. The intensity of specific staining (the "Optical Density" index) was

identified with the degree of melatonin receptors density. Taking into consideration the

requirement of performing multiple statistical comparisons of the mean values in

statistical samples, the Newman-Keuls criterion was used to determine differences

between populations.

Results. The density of melatonin 14 receptors in the hypothalamus neurons of rats

under study according to the illumination regimen has been distinguished with clear

twenty-four-hour fluctuation. Illumination regimen change resulted into its marked

abnormalities. On conditions of the persistent illumination, the density of the structures

under study is probably lower than under light deprivation.

When using melatonin, immunohistochemical analysis at 02.00 denoted a probable

increase in the optical density of the specific staining in the medial small-cellular

subnuclei of the preventricular nucleus of rats’ hypothalamus as to such in animals not

injected with melatonin against a background of light stress (0.252+0.0023 and

0.188%0.0025 rel.un. optical density, respectively). Simultaneously, when correcting

changes, caused by light stress in the lateral large-cellular subnuclei of the

preventricular nucleus of rats’ hypothalamus, with melatonin, a tendency to

normalization of index, which at night constituted 0.253+0.0026 rel.un. optical density,

and in the daytime it significantly decreased and was within the range of 0.226+0.0021

rel.un. optical density, was observed.

Conclusion. The density of melatonin 1A receptors in the medial small-cellular

subnuclei of the paraventricular nucleus of the rats’ hypothalamus in health is regulated

with a distinct circadian structure. The highest indices of melatonin receptors’ density

were registered at 02.00 o clock of twenty-four-hour, while at 14.00 o ’clock the density

probably reduced.

Expressed desynchronization of fluctuations of melatonin receptors density in twenty-
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four- hour was observed in photoperiod modification. The optical density of specific
staining is probably stably lower during prolonged light exposure in comparison with
both control index and as that during light deprivation.

When using melatonin on condition of prolonged light exposure, a veritable increase of
the index was marked compared to that in animals which were not given melatonin
against a background of light stress, simultaneously a tendency towards normalization
of the index was observed.

BIIV/IUB PI3HOI'O PEXKUMY OCBITJIEHHS TA YBEJIEHHSA Kniouosi cnosa:
MEJIATOHIHY HA HIIJIBHICTD MEJIATOHIHOBUX PEIEIITOPIB ¥ NPULIIYHOUKOGE A0PO,
HEWPOHAX INPUHITYHKOBOI'O SJIPA T'IIIOTAJTIAMYCA 1IIIYPIB gpomonepioo,

MeLamouin, peyenmopu.
LB. ®@eoopsak, P.€. Bynuk

BykoBuHCHKHIl Aep:kaBHUIl MeTU4YHUH yHiBepcuTeT, YepHiBui, Ykpaina

Mema pobomu — KITbKICHO OXapaxmepuszy8amu WIIbHICMb  MeIAMOHIHOBUX
peyenmopig y cy0’s10pax NpUIyHOYKO8020 A0pa 2iNomanamyca wypie 3a pizHoeo Kuinivna ta
DEed*CUMY OCBIMIeHHS MA Y8eOeHHsl MeAMOHIHY. CKCIICPUMCHTAJIbHA

Mamepian ma memoou. Excnepumenmu nposodunu na camyax 6inux wypie eikom 24- naroinoris 2025. T.24, Ne
27 micayis. Teapunu nepwoi epynu (inmaxmui) nepebysanu npomszom 14 ouie 3a 3 (93). C. 64-70.
HOPMANbHUX VMO8 OC8imieHHs (ceimno-mempasa npomsazom 12 2o00um, ceimnosa
oenpusayis, oceimaenns 3 08.00 0o 20.00 3a 00nomoeoro nOMiHeCYeHMHUX LAMN,
pisenv oceimnenns 6 kamepax iz meapunamu cmanosus 500 moxc). Teapunu Oopyeoi
epynu nepebyeanu 6 NOCMIUHIN MeMpsgl NPOMA2OM MAKo20 i nepiody (ceimuosa
denpusayis, iHOyKyisa 2inep@yHkyii wumkonodionoi 3anosu). [L]ypie mpemvoi epynu
YMPUMY8AaU 8 YMOBAX NOCMIUHO20 CE8IMIA NPOMA2OM ceMU OHI8 (IHOYKYis 2inogyHryil
enigpiza). Teapunu uemeepmoi epynu nepedysanu 6 Mux e eKCNepUMeHMATbHUX
ymosax, wo 1 wypi mpemwoi epynu. Im éeoounu menamonin (Sigma, CILIA, pisenv
yucmomu — 99,5%) enympiwinvouepesro y 003i 1,5 me/xe 6 1,0 ma posuunnuxa (0,9%
po3uun emanony y ¢pizionoziunomy posuuni). Ilicis 3axinuenns 14-O0ennoco nepiody
meapun eusoounu 3 excnepumenmy o 14:00 ma o 02:00 nacmynnoeo ous). Yci emanu
eKCnepumMenmy npoeoouil 8i0N0GIOHO 00 OCHOBHUX 8uMOo2 €8ponelicbKoi KOHGeHYii npo
2yManHe  N0B0OMNCEHHA 3 meapunamu. IIpomokon HaAyK08020 — 00CHIONCEHHS
3ameepoicenuti Komiciero 3 numans 6iomeouunoi emuxu B/IMY 24.02.2019 poxky, Ne2.
Peyenmopu  menamoniny 1Ay  medianvnux — OpibHOKHIMUHHUX — CYO s10pax
NPULLTIYHOYKOB020 A0pa 2iNOManamyca wypie i0eHmuikyeanu iMyHO2ICIOXIMIYHUM
MemoooM i3 BUKOPUCMAHHAM NONIKIOHANbHUX anmumin (Abcam, Benuka bpumarnis) ma
cucmemu  gizyanizayii cmpenmagioun-6iomury LSAB2 (nepoxcudasna mimka +
oiaminobensuoun) (Chemicon International Inc., CIIA). [ns 0odamxosoco
Gapbysanns si0ep euxopucmosgysanu cemamoxcunin Matiepa. Kinvkicni docnioscenns
inmencugHocmi  QapOyeanHs — NPOBOOUAU  3d  OONOMO20K  KOMR'romepHoi
MikpoOoencumomempii. [nmencusnicmo cneyugiunoeo papodysanns (indexc "Onmuynoi
winenocmi") i0enmuixyeanu 3i cmyneHem WiNbHOCMI PeYenmopie MeiamoHiHy.
Bpaxosyrouu neobxionicme nposedenns 6a2amopazosux CmamuCmuyHux NOPIGHsHb
CepeoHix 3HAYEHb V CIMAMUCMUYHUX GUOIPKAX, 015 BUHAYEHHS GIOMIHHOCMEN MidiC
nonyaayiamu euxopucmogysanu kpumepit Hotomena-Keyica.

Pesynemamu. [l[inonicmo peyenmopie meramoniny 1A y docniodxcysanux neupounax
einomanamyca wypie 3a CMmaHOapmHO20 PeNCUMY OCBIMJIeHHs BIO3HAUANACA YIMKUMU
00008UMU KOTUBAHHAMU. 3MIHA DeXNCUMY OCBIMIEHHS Npu3seida 00 GUPANCEHO20 ix
nopywenns. 3a ymoe nocmitino2o 0ceimnieHts: WinbHICMb OOCHIONCYBAHUX CTNPYKIMYD
8IPO2IOHO MeHwa, Hidxc npu ceimuositl oenpueayii. Ilpu 3acmocyeanni menramoHiny
imynozicmoximiynuii aunaniz o 02.00 200 nokasas GipociOHe 3pOCMAHHS ONMUYHOT
winbHocmi cneyughiunoco 3a06apenenus Yy MeoianbHux OPIOHOKIIMUNHUX CYO a0pax
NPULLTIVHOYKOB020 A0pA 2INOmanamyca wypie wooo 0o makoi y meapuH, AKUM He
npogoounu in’ekyii meramowuiny Ha Goni ceimaosoco cmpecy (0,252+0,0023 i
0,188%0,0025 6.0.onm.winbrnocmi 8ionogiono). Boonouac, npu xopexyii menamonirom
3MIH, CNPUYUHEHUX CIMI08UM CIPEecom y AAMepaibHUX 6eNUKOKIIMUHHUX cV0 A0pax
NPUUTYHOYKO8020 A0pa  2inomanamyca wypie, cnocmepicaiu meHOeHyilo 00
Hopmanizayii nokasuuka, akui enoui cmarnosus 0,253+0,0026 6.0.onm. wineHocmi, a
60eHb BIpO2IOHO 3HUdICYsascs | nepebysas y medxcax — 0,226+£0,0021 6.0.onm.
WITbHOCMI.

Bucrnosxku. 1. l]inbnicme peyenmopie menamoniny 14 y medianonux OpiOHOKIIMUHHUX
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cy0’a0pax npuUIYHOYKO8020 A0pa 2INOMANAMyca wypie y HOpMi NiOnopsaoKoeaua
yimkiu  yupxaoianuiti opeanizayii. Hatisuwi noxasnuku winbHocmi peyenmopie
menamoHiny siomivairu o 02.00 200 0odu, éoonouac o 14.00 200 eoHna 6ipocioHO

sHudcyemovca. 2. 3a  moougbikayii
0eCUHXPOHO3 KOMUBAHD

gomonepiody

cnocmepieanu
WinbHOCMI  peyenmopie MelamoHniHy 6npooosxc 0oou.

8uUpadiceHul

THopieHano K 3 KOHMPONLHUM NOKAZHUKOM, MAK [ 3 MAKUM npu CEIMI086il denpueayi,
npu mMpueanill ekCno3uyii CeimIoM OnMmuYHa WIIbHICMb CHeYu@iuH020 3a0apeienHs
8ip02iono cmabinbro Hudicua. 3. Ilpu 3acmocy8anHi MelamoHiny 3a yMO8U mpusaioeo
excno3uyii ceimiom 6i03HaYANU BIPO2IOHE 30LIbULCHHS NOKA3HUKA NOPIGHHO 3 MAKUM )
meapun, AKUM HA QOHI C8IMI08020 cmpecy He YBOOUMU MEeNAMOHIH, BOOHOUAC

cnocmepizanu meHOeHYio 00 HOPMAI3ayii NOKA3ZHUKA.

Introduction

Preventricular (paraventricular) nuclei of the
hypothalamus are the highest center of coordination of
vegetative functions that are directly involved in
neuroendocrine regulation, in particular, under stress
conditions [1-3]. These structures have a complex
cellular organization and include lateral large-cell and
medial small-cell subnuclei, the neurons of which differ
not only in size and efferent innervation, but also in the
spectrum of synthesized neuropeptides [4, 5]. These
special features determine the important role of neuronic
populations - subnuclei not only in the endocrine
regulation of the tropic function of the adenohypophysis,
but also in the implementation of the body's
neuroendocrine response to stress of various genesis [6].
Among the hormonal links of the stress response, a
stress-implementing component associated with the
participation of corticotropin-releasing hormone, which
activates the pituitary-adrenocortical system, and
hormones of the stress-limiting system, including
melatonin  [7-9], are distinguished. This is a
multifunctional hormone, since its receptors are present
in neurons of various brain structures. The highest
hormone level and the density of melatonin receptors
have been identified in the anterior hypothalamus [10].

The pineal gland (pineal gland of the brain) receives
multisynaptic tracts through the ventricular nuclei that
participate in the regulation of the night synthesis of the
pineal hormone - melatonin and the inhibition of this
process in conditions of increased lighting [11].
Melatonin controls the state of the hypothalamic-
pituitary system, as well as the activity of the endocrine
glands through melatonin receptors (membrane,
cytosolic and nuclear). According to the feedback
mechanism, melatonin is involved in the regulation of the
activity, properly the preventricular nuclei of the
hypothalamus. Autoradiographic and radioimmune
studies have made it possible to identify the presence of
melatonin receptors (MT1, MT2, MT3) in various
structures, especially in such as the human brain,
intestines, ovaries, blood vessels, etc. Scientists suggest
that the melatonin receptors of the preventricular nucleus
are involved in the regulation of circadian rhythms [12,
13]. However, there is practically no information
concerning characteristics of melatonin receptors in the
subnuclei of the paraventricular nucleus of the
hypothalamus of old rats.

Question of a comprehensive research of the neurons’
subpopulations of the hypothalamic preventricular
nucleus that synthesize stress-releasing hormones, what
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is, in its turn, initiators of the body's stress reactions, is a
question of urgent importance when studying stress
reactions and effects of stress-limiting factors ( in
particular, melatonin). Corticoliberin belongs to a
number of leading peptides that show their effect in the
regulation of corticotropin production [6, 14]. The mark,
immunoreactive to corticoliberin, is identified, mainly, in
the medial small-cell subnucleus of the hypothalamic
preventricular nucleus. Morphofunctional changes that
do not have clear explanation in the available literature,
occur in the neurosecretory cells of the preventricular
nucleus under the light influence. in different
photoperiod length in old rats.

The aim of the work

To describe quantitatively the density of melatonin
receptors in the subnuclei of the preventricular nucleus of
the rats’ hypothalamus at different lighting conditions
and melatonin administration.

Research materials and methods

The experiments were conducted on male white rats
aged 24-27 months. The animals were kept in standard
vivarium conditions at constant temperature and
humidity and free access to water and food. The
experimental rats were divided into four groups, each of
which, in its turn, consisted of two subgroups (six
animals).

The animals of the first group (intact) stayed for 14
days under normal light conditions (light-darkness in 12
hours, LD, illumination from 08.00 to 20.00 by means of
fluorescent lamps, the level of illumination in the cells
with animals was 500 lux). The animals of the second
group were kept in constant darkness for the same period
(light deprivation, DD, induction of the pineal gland
hyperfunction). The rats of the third group were kept in
conditions of constant light of similar intensity for seven
days (LL, induction of the pineal gland hypofunction).
The animals of the fourth group stayed under the same
experimental conditions as the rats of the third group.
They were given melatonin (Sigma, USA, purity level —
99.5%) intraperitoneally at a dose of 1.5 mg/kg in 1.0 ml
of solvent (0.9% ethanol solution in physiological
saline).

For the purpose of detecting circadian differences in
melatonin receptors and taking into account the cyclical
nature of melatonin production, after the end of the 14-
day period, the animals were taken out from the
experiment at 14.00 and 02.00 the next day by
performing a single-stage decapitation under ethaminal
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anesthesia (40.0 mg/kg, intraperitoneally). All stages of
the experiment were carried out according to the basic
requirements of the European Convention on the
Humane Treatment of Animals. Protocol of the research
work approved by the Commission on Biomedical Ethics
questions, BSMU. Dated 24.02.2019, Ne2.

Fragments of the cerebral hemispheres with a section of
the hypothalamus were fixed in a 10% solution of neutral
buffered formalin during 22 hours for
immunohistochemical studies. After that, accelerated
dehydration was performed in alcohols of increasing
concentration, embedded in paraffin at a temperature of 58°-
C, followed by obtaining histological sections 5 pm thick.

For the purpose of performing immunohistochemical
technique, polyclonal antibodies to melatonin receptors
1A of Abcam (Great Britain) producer and streptavidin-
biotin visualization system LSAB2 (peroxidase label +
diaminobenzidine) of Chemicon International Inc.
(USA) producer were used. The standardization of the
technique protocol for all sections was maximally
adhered to. Mayer's hematoxylin was used for additional
staining of nuclei.

Quantitative studies of the staining intensity were
carried out according to the following trial design. First,
using a microscope objective x40, digital copies of the
optical image were obtained, subsequently analyzed by
means of a licensed copy of the computer program,
namely — computer microdensitometry was performed.
The analysis was carried out on the basis of the
microprobe technique measurements in places of positive
staining according to the "Optical Density" index (in
relative units with a range of 0-1, moreover, "0"
corresponds to the absolute optical transparency in the
microprobe, and "1" - absolute optical opacity). The
intensity of specific staining (the "Optical Density"
index) was identified with the degree of melatonin
receptors density.

Taking into consideration the requirement of
performing multiple statistical comparisons of the mean
values in statistical samples, the Newman-Keuls criterion
was used to determine differences between populations.

Investigation was conducted within the limits of the
approved themes of the research works of the Department
of Medical Biology and Genetics “Morphofunctional and
biochemical substantiation of the dysfunction of the
neurosecretory structures of the brain and endocrine
glands and hepatorenal system of rats at experimental
pathology, in age aspect and ways of its correction (state
registration number 0119U101346) and
“Morphofunctional changes of the structures of the
nervous and endocrine systems in different periods of the
postnatal ontogenesis and biochemical mechanisms of
the signal molecules metabolism, the state of oxidant and
antioxidant systems under conditions of experimental
pathologies and glutathione and melatonin effect
(experimental investigation™) (state registration number
0124U002513).

Results and their discussion

Medial small cellular subnuclei of the hypothalamic
ventricular  nucleus. Using immunohistochemical
techniques, positive staining was observed in the medial
small cellular subnuclei of the hypothalamic
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preventricular nucleus as granules, different as to density
and size, which were mostly concentrated on the
periphery of the subnuclei under study. This, in its turn,
is the evidence of the transmembrane location of
melatonin 1A receptors (Fig. 1). We did not detect
immunohistochemical staining of nuclei, the detected
structures were stained exceptionally with hematoxylin
and showed a typical morphological structure concerning
neurons of the medial small cellular subnuclei of the
hypothalamic preventricular nucleus. It was noteworthy,
that using the data of the microdensitometry study at
14.00 compared to 2:00, a probable decrease in the
optical density of immunohistochemical staining was
detected in the medial small cellular subnuclei of the
paraventricular nucleus, what we consider to be a
decrease in the density of melatonin receptors (Table 1).

b £ 40

il .- L o DL g
Fig. 1. Density of melatonin receptors 1A in neurons of
the medial small cellular subnuclei of the
paraventricular nucleus of the rats’ hypothalamus at
02.00. Vol.40x, Oc.10x.

Notes. Immunohistochemical technique with polyclonal
antibodies to melatonin receptors 14 and streptavidin-
biotin visualization system LSAB2 (peroxidase sign +
diaminobenzidine). Additional staining of cell nuclei
with Mayer's hematoxylin

Under conditions of constant darkness, the density of
melatonin receptors 1A in the medial small cellular
subnuclei of the paraventricular nucleus of the
hypothalamus was characterized by stably high values
with probably higher value during the night stage of
observation (table).

Keeping animals under light exposure conditions
resulted in a significant decrease (p<0.001) in the
immunohistochemical density of melatonin 1A receptors
in the medial small cellular subnuclei of the
hypothalamic ventricular nucleus compared to both the
control group and animals in which pineal hyperfunction
was simulated, although the fluctuations of the index on
average did not differ during the day.

Thus, if the density of melatonin 1A receptors in the
neurons of the medial small cellular subnuclei of the
hypothalamic ventricular nucleus of rats under the
standard lighting regime was marked by clear daily
fluctuations, then the change in lighting led to their
expressed disturbance. Under conditions of constant
lighting, the density of the structures under study is
probably lower than under light deprivation.
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Table 1

Optical staining density for melatonin receptors 1A in neurons of the paraventricular nucleus of the

X =+
hypothalamus of rats at different photoperiod durations and melatonin introduction (

)

Hours of the Optical staining density (rel.un.of optical density)
day LD (n=6) | LL (n=6) | DD (n=6) | LL+ melatonin (n=6)

Medial small-cellular subnuclei

02.00 0,268+0,0021 0,188+0,0025 0,289+0,0022 0,252+0,0023

14.00 0,23740,0020* 0,185+0,0023 0,278+0,0022* 0,229+0,0022*
Lateral large-cellular subnuclei

02.00 0,270+0,0025 0,187+0,0021 0,292+0,0023 0,253+0,0026

14.00 0,24840,0026* 0,186+0,0019 0,279+0,0021* 0,226+0,0021*

Notes: LD —12.00C:12.00T; LL —24.00C:00T: DD 00C: 24.00T; n — number of animals; * — difference probability
(p<0.05) in comparison with the previous time interval within the group

With the object of correcting the density disorders of
melatonin receptors 1A in the neurons of the medial small
cell subnuclei of the hypothalamic ventricular nucleus,
caused by prolonged exposure of rats to constant lighting,
melatonin was used at a dose of 1,5 pg/kg of animal body
weight. When using the drug, immunohistochemical
analysis at 14.00 showed a probable increase in the
optical density of the specific staining of the structures
under study concerning to that in animals which did not
receive melatonin injections against a background of
light stress (table). If during light exposure the index
constituted 0.188+0.0025 rel.un.of optical density at
night (02.00) and 0.185%0.0023 rel.un.optical density
during the daytime (14.00), then when melatonin was
administered against a background of prolonged lighting,
the optical density of the specific staining reached
0.252+0.0023 rel.un.optical density at 02.00 and
0.229+0.0022 optical density at 14.00, respectively.
According to the Newman-Keuls criterion, the difference
between the groups, the samples of which were taken for
research both during the day and at night, is probable
(p<0.05).

Lateral large cell subnuclei of the hypothalamic
ventricular nucleus. The results of the optical density
measurements of specific staining for melatonin
receptors 1A in the lateral large cell subnuclei of the
hypothalamic ventricular nucleus are presented in the
table, according to the data of which, the highest density
of melatonin receptors is observed at night, compared
with the daytime indices. The averaged data of
microdensitometric studies of the immunohistochemical
density of melatonin receptors 1A in neurons of the
lateral large cell subnuclei of the hypothalamic nucleus
by keeping rats under conditions of constant darkness are
also stably high at 02.00, and probably decrease in the
daytime.

Unlike animals, kept in constant darkness, in rats that
were under conditions of prolonged lighting, the number
of neurons positively stained for melatonin receptors 1A
of the lateral large cell subnuclei of the preventricular
nucleus of the hypothalamus was probably lower. Its
highest values were recorded at 02.00, when the index
was 0.187+0.0021 rel.un. opt. density, and probably did
not differ from that at 14.00. By means of comparing the
obtained data of the optical density of specific staining
for melatonin receptors 1A in neurons of the lateral large
cell subnuclei of the preventricular nucleus of the rats’
hypothalamus in different daily periods with modeling
Kiniuna ta excnepumenTanbHa naronoris. 2025. T.24, Ne 3 (93)

various light intensities, it became possible to ascertain
the fact of a stably low index in the studied daily intervals
in animals that were under prolonged light exposure, as
well as a probable index increase in animals that were
kept under light deprivation conditions (table).

Probable changes, caused by light stress, in the
density of melatonin receptors 1A in neurons of the
lateral large cell subnuclei of the hypothalamic
preventricular nucleus of rats concerning the density of
the receptors under study in animals that did not receive
the drug against a background of light stress both at 14.00
and  at 02.00 (table), were determined
immunohistochemically by melatonin correction (1,5
mg/kg of animal body weight). Under such experimental
conditions, a tendency to index normalization, which at
night constituted 0.253+0.0026 rel.un. opt. density, and
during the day it probably decreased being within the
limits of - 0.226+0.0021 rel.un. opt. density, was
observed.

Conclusions

1. The density of melatonin receptors 1A in
neurons of the medial small-cell and lateral large-cell
subnuclei of the preventricular nucleus of the
hypothalamus of old rats is subjected to circadian
organization. The highest density of receptors in
secretory neurons of the paraventricular nucleus is
observed at 02:00, and at 14:00 it probably decreases.

2.  Photoperiod modification causes a marked
desynchronization of daily fluctuations of the density
under study. At prolonged exposure to light, in
comparison with both the control index and that as under
light deprivation, the optical density of the specific
staining lower and is at 02.00: in neurons of medial
small-cell subnuclei 0.188+0.0025rel.un.optical density,
in neurons of lateral large-cell subnuclei — 0.187+0.0021
rel.un. optical density, and at 14.00 — 0.185+0.0023 and
0.186+0.0019 optical density units, respectively.

3. When using melatonin against a background of
prolonged lighting, probable index increase concerning
to such in old animals not given the drug against a
background of light stress, with a tendency to its
normalization was observed.

Prospects for scientific research
Henceforth, similar experiments to identify possible
mechanisms of disturbances in the density of melatonin
1 A receptors in the hypothalamic neurons of old rats, but
ISSN 1727-4338 https://www.bsmu.edu.ua
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with a different light regimen for keeping animals, are
projected to conduct.
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