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— ToBepTanacs A0 piBHSA TBapuH KOHTPOJbHOI rpymu. Yorupumicsunmii 11J] aktuByBaB p53-
3anexHi npoanontuyHi Mexanismu y nonsix CAl, CA3, CA4; y TBapuH 11i€i eKCIIEPUMEHTAIBHOT
IpyIu B paHHBOMY MOCTIIIEMIYHOMY HEePioJli aKTUBHICTD P53 -3aJI€KHUX MPOATIONITUYHUX TPOLIECIB
y nosisix CA1, CA3, CA4 nocToBipHO IIepeBUIlyBajia TaKy B IypiB 3 aHAJIOTIYHUM BTPyYaHHAM O€3
niabery, a B mosii CA2 Oyna cyrteBo HIK4010. Ha 12-1y 100y B 1m1ypiB i3 1iabeToM aKTUBHICTB pS53-
MPOANONITHYHUX TIPOIECIB CTOCOBHO TOKa3HWKIB 3a [[J[ Oe3 mopymieHHs 1epedpalbHOTO
KkpoBooOiry B moni CAl 3anumanacs minsumieHoro, B noii CA2 moBepranacs 10 piBHS B LIypiB i3
niaberom, a B moyisix CA3 ta CA4 — 3HIKyBasacs.

OTxe, akTHBaWii Yy pPaHHBOMY IIOCTIIEMIYHOMY T€piogi B KOHTPOJBHHUX IIYpiB
MPOANIONTHYHUX TMPOIECIB CYIMPOBODKYBAJIACS MOCHJICHHSM CHHTETHYHHX, PO IO CBITYMIIO
3pocranns Bmicty PHK. Ha 12-ty no0y 3pocranns Bmicty PHK BinOyBanmocs Ha Tii BinCyTHOCTI
JUHAMIKK MPOAMONTUYHOI aKTUBHOCTI, L0 3aCBIAYYE MPO KOMIIEHCATOPHY aKTHBALlI0 MPOIECIB
CUHTE3Y B KIITHMHAX, K1 BWXWIK. He3Baxkarounm Ha Te, mo B mypiB 13 LIJ[ B oOuaBa Tepminu
noctimemiyHoro mnepiony Bmict PHK 3pocraB crocoBHO BiamoBinmHux mnoka3sHukiB 3a L[/ 0e3
MOPYILEHHS 11epeOpaIbHOr0 KpOBOOOIrY Ha TJI1 3pOCTaHHS MPOANONTUYHOI aKTUBHOCTI, OJHAK 1€
3pOCTaHHs, 0COOIMBO B MI3HBOMY TEPMIHI CIIOCTEPEKEHHS, 32 aOCOJIOTHUMU MOKa3HUKaMU Oyio
3HA4YHO MEHIIUM, HiK y TBapuH 6e3 L{/].

BucHoBok. Y TBapuH 6e3 aia0eTy akTHBallid MPOANONTHYHOT aKTUBHOCTI CYIPOBOIKYETHCS
napajeibHUM 3pOCTaHHSM IMPOLECIB CUHTE3Y B KIITHHAX rifokamna. 3a yMOB JiabeTy B MI3HbOMY
MOCTIIIEMIYHOMY Iepi0/i1 aKTUBHICTh MPOLIECIB CHHTE3Y 3HAUHO HIDKYA.

CEKLIA 4
AKTYAJIbHI IUTAHHS XPOHOBIOJIOI'TI TA XPOHOMEJUIIUHA

Bulyk R.Ye.

INDICATORS OF OXIDATIVE MODIFICATION OF PROTEINS IN NEURONS OF THE
LATERAL PREOPTIC NUCLEUS OF THE HYPOTHALAMUS OF RATS UNDER LIGHT
STIMULATION AND THE INJECTION OF MELATONIN
Department of Medical Biology and Genetics
Bukovinian State Medical University

Introduction. To date, it has been proven that oxidative stress (OS), which develops as a
result of imbalance between oxidant and antioxidant processes, plays an important role in the
pathogenesis of many diseases. Reactive oxygen species, which are products of cellular
metabolism, cause oxidative modification of proteins (OMB), which leads to pathological changes
in the properties and functions of proteins. It has been established that OMB is directly related to
the mechanisms of toxic cell death.

The aim of the study. To find out the effect of melatonin injections on the R/B ratio in the
neurons of the lateral preoptic nucleus (LPO) of the hypothalamus of rats under light stimulation.

Materials and methods. Experiments were conducted on 36 mature white male rats. The
material was collected at 12-hour intervals (2:00 p.m. and 2:00 a.m.) due to the cyclic nature of
melatonin synthesis. Histological sections were stained with bromophenol blue according to the
Mikel-Calvo method. Quantitative assessment of staining results was carried out by computer
microspectrophotometry on digital copies of images. The final result of the research is the indicator
(coefficient) R/B, which is a quantitative representation of the ratio between amino and carboxyl
groups of proteins.

Results. Under the standard light mode (light from 8 a.m. to 8 p.m.) the R/B ratio at 2:00
p.m. was 1.24+0.005, and at 2.00 a.m. — 1.26+0.006. The obtained data indicate that the LPO
neurons of the hypothalamus of mature rats are composed of proteins in which carboxyl groups
predominate. Under light stimulation (light 24 hours a day), the R/B ratio increases sharply at 2:00
p.m. and at 02:00 a.m. In particular, the R/B ratio at 2 p.m. was 1.48+0.008, and at 2.00 a.m. —
1.39+0.009. At the same time, there is an unevenness in this process among different neurons,
which is especially noticeable in the central zones of the hypothalamus. Neurohormone melatonin
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plays an important role in neuroprotection and maintaining the oxidant-antioxidant balance of the
human body. The injection of exogenous melatonin on the background of constant illumination
leads to the normalization of the R/B ratio in the neurons of the LPO of the hypothalamus. In
particular, at 2 p.m. it was 1.08+0.007, and at 2.00 a.m. — 1.16+0.004 (p<0.001).

Conclusions. 1. The described characteristic indicates a high intensity of exchange and
oxidation of proteins in the neurons of the lateral preoptic nucleus of the hypothalamus of rats. 2.
Light stimulation leads to an increase in the R/B ratio, which can be interpreted as an increase in the
intensity of protein oxidative modification processes in the hypothalamus lateral preoptic nucleus
neurons. 3. Injection of melatonin on the background of constant lighting leads to the normalization
of the R/B ratio in the neurons of the lateral preoptic nucleus of the hypothalamus.

Smetaniuk O.V.

THE INFLUENCE OF MELATONIN UPON THE IMMUNOHISTOCHEMICAL STATUS
OF MELATONIN TYPE 1A RECEPTORS IN THE NEURONS OF THE SUPRAOPTIC
NUCLEUS OF THE HYPOTHALAMUS UNDER LIGHT STRESS
Department of Medical Biology and Genetics
Bukovinian State Medical University

Introduction. Biological rhythms are a fundamental property of the organic world, which
ensures the organism's ability to adapt and survive in cyclically changing environmental conditions.
One of the important links of the neuroendocrine system of the hypothalamus is the supervisory
supraoptic nuclei (SON). They are involved in ensuring the neuroendocrine response to various
types of stress - immobilization, pain, hypoxia, light, and other stress. Numerous clinical and
experimental data indicate the key role of melatonin (MT) in the regulation of the main circadian
rhythm of the body - the sleep-wake cycle. Receptors to MT have been found in various nuclei of
the hypothalamus, retina, neurogenic tissues, etc.

The aim of the study. To study the optical density of specific staining for type 1A
melatonin receptors in SON neurons of the hypothalamus of rats under conditions of 24-hour
illumination and injection of melatonin.

Materials and methods. The experiments were conducted on 36 white male rats. The
animals of the first group were kept for 7 days under the conditions of a standard lighting regime
(light from 8 am to 8 pm). The rats of the second group were exposed to 24-hour lighting for 7 days.
The animals of the third group were given intraperitoneal daily melatonin (Sigma, USA) at a dose
of 0.5 mg/kg of rat body weight on the background of round-the-clock lighting. Taking into account
the cyclic nature of melatonin synthesis, the material was collected at 12-hour intervals (2:00 pm
and 02:00 am). Polyclonal antibodies to melatonin receptors type 1A (Abcam, Great Britain) and
streptavidin-biotin  visualization system LSAB2 (peroxidase label + diaminobenzidine)
manufactured by Chemicon International Inc. (USA) were wused to perform the
immunohistochemical technique.

Results. The optical density of the specific staining of MT-receptors type 1A in
hypothalamus SON neurons of rats is subject to circadian organization. The highest level of optical
density of a specific color is observed at 2 am, and at 2 pm it decreases. Modifications of the
photoperiod led to a marked violation of the diurnal fluctuations of the investigated values. Under
light stress, the optical density of the specific color of the studied structures is probably lower than
under light deprivation. In addition, the immunohistochemical study showed that under conditions
of constant lighting, the circadian rhythm of the functioning of MT receptors in neurons of the
hypothalamus is disturbed, which is characterized by an improbable difference in indicators
(p>0.05) in the studied periods of the day.The weekly injection of MT on the background of long-
term lighting is manifested by a tendency to normalize the optical density of specific staining for
type 1A MT receptors in neurons of the SON of the hypothalamus of rats, which is especially
noticeable in the samples taken at 2 am when the indicator was within 0.412+0.0025 units of optical
density.
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