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blood signal to the brain that the body has enough energy storage, and that it has to stop eating and
burn more energy.

Conclusions. Obesity results from the dysregulation of feeding the behaviors and energy
metabolism. Obesity is most commonly associated with chronic low leptin activities, which trick
the brain into thinking that the body is always starved. This leads to overeating and excessive
energy storage as fats. Both genetic and lifestyle factors contribute to low leptin signaling, but the
contribution of each factor varies widely from person to person. The major lifestyle factor is high-
fat, energy-rich diet. In an early stage of high fat diet induced obesity, increased amounts of
saturated fatty acids cross the blood brain barrier and provoke an inflammatory response in
hypothalamic neurons. Inflammation induces stress in these neurons, blunting their response to
leptin. This is known as leptin resistance. Leptin levels are high, but because the cells cannot react
to leptin the brain interprets it as low and triggers the starvation response. A major risk factor for
childhood obesity is maternal obesity and mothers’ high fat diet during pregnancy and lactation. A
maternal diet rich in saturated fats can cause inflammation in the infant’s hypothalamus. It may also
prime the reward pathways in infants influencing their food choice toward energy rich foods.

Yosypenko V.R.

CHARACTERISATION OF PROTEIN ACCUMULATION PROCESSES IN NEURONS OF
THE LATERAL PREOPTIC NUCLEUS OF THE RAT HYPOTHALAMUS AT
DIFFERENT PHOTOPERIOD DURATIONS
Department of Medical Biology and Genetics
Bukovinian State Medical University

Introduction. Biological rhythms are the result of natural adaptation and synchronization of
the human body with the environment. Most of our body's functions are subject to the daily
periodicity. In particular, biorhythms affect metabolism, biochemical, endocrine and hematological
parameters, respiratory rate and depth, heart rate and blood pressure, body temperature, etc. The
most obvious circadian rhythm observed in humans and many animals is the sleep-wake cycle. An
important component in the regulation of the sleep-wake cycle is the lateral prefrontal nucleus
(LPN) of the hypothalamus. Some proteins may be a key biochemical marker of the functional
activity of nervous system cells. They are involved in the proliferation and differentiation of nerve
and glial cells and are involved in the organization of many metabolic and immune functions of the
brain.

The aim of the study. To determine the effect of changing the lighting regime (twenty-four-
hour darkness and twenty-four-hour light) on the processes of protein accumulation in the neurons
of the rat hypothalamus.

Material and methods. The experiments were performed on 36 mature white male rats.
Material was sampled at 12-hour intervals (2 p.m. and 2 a.m.) due to the cyclicity of melatonin
synthesis. The histological sections were stained with bromophenol blue according to the Mikel-
Calvo method. Quantitative assessment of the staining results was performed by computer
microspectrophotometry on digital copies of images.

Results. The study found that the optical density of histochemical staining for protein in the
neurons of the LPN under standard lighting conditions at 2 p.m. was 0.274+0.0017 units of optical
density, and at 2 a.m. - 0.271£0.0016 units of optical density. Under conditions of twenty-four-hour
darkness, the optical density of specific staining for protein in the neurons of the hypothalamic LPN
on average does not change regardless of the time of day and is at 2 p.m. 0.273+0.0018 units of
optical density, and at 2.00 a.m. - 0.276+0.0015 units of optical density (p<0.001).

At the same time, round-the-clock illumination leads to an increase in the average intensity
of protein staining in the neurons of the hypothalamic LPN in mature rats. The data on the optical
density of histochemical staining for protein in the neurons of the LPN under conditions of round-
the-clock illumination in mature rats were at 2 p.m. 0.321+0.0017 units of optical density, and at 2
a.m. - 0.326+0.0014 units of optical density (p<0.001).
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Conclusions. The change in the lighting regime has a different effect on the optical density
of specific protein staining in the neurons of the lateral preoptic nucleus of the rat hypothalamus.
Under the conditions of twenty-four-hour darkness, the data of optical density of protein staining
practically do not change. However, twenty-four-hour illumination leads to an increase in the
average intensity of protein staining, which can be interpreted as a violation of protein accumulation
in the neurons of the lateral preoptic nucleus of the hypothalamus.

Bousomun B.JI.
POCIMHU-IHAUKATOPU CTAHY HABKOJIMIIHBOT'O CEPEJIOBHUIIIA
Kageopa meouunoi 6ionozii ma cenemuxu
byxosuncvkuii depoicasnuti meouuHutl yHigepcumem

Beryn. Ha choropmimHiil geHp Ha Hamiiil IUIAHETI CIIOCTEPIraeTbes 3HAYHE IMOTIPIICHHS
€KOJIOTIYHOI0 CTaHy JOBKULIS, OCOOJIMBO B KpaiHax 3 BEIMKOIO YAacTKOK IPOMHCIOBOIO
BUPOOHMIITBA Ta 3 MOCTIHHUM AHTPOIIOT€HHHM BIUIMBOM JIFOJUHHM HA HABKOJMIIHE CEPEIOBUIIIE.
3HaYHOr 0 BIUIMBY BiJl TOCIOJAPChKOI AISTIBHOCTI JIFOJAMHY 3a3HAIOTh €KOCUCTEMH MICT, IPUYMHAMU
€ X po30ya0oBa Ta MOCTIHHUIA PICT MICBKOTO HACEJICHHS 13 HOT0 MOBCAKICHHUMH MOTpedamu, 110 €
BaroMMM YMHHUKOM SIKU BIJIMBA€ Ha CTaH cepeloBHILa Ta ioro Tpancdopmauito. KoHTposis ctany
HABKOJIMIIHBOTO CEPEIOBUINA MICT Ta CBOEUYACHHH HOTr0 aHali3 € MPIOPUTETOM JUIi MOHITOPHUHTY
3a0pyiHEeHHs TOBKULIA. PociuHM € y’ke BaKJIMBUM KOMIIOHEHTOM 010T€0LeHO03Y, OCKIJIbKY 3 HUMHU
OB ’s13aHA KUTTEMISUIBHICTD 1HIIMX OIOTUYHHUX KOMITOHEHTIB. Y 3B'SI3Ky 3 MOTPEOOIO MPOBEACHHS
r7100aTbHOTO MOHITOPUHTY, BUKOPUCTAHHS I1HAMKALIMHUX MOXJIMBOCTEH O10JIOTTYHUX O00'€KTIB
HaOyBae Bce OLIbIIOro 3HadeHHs. bioiHauKallis — Ie OIliHKa CTaHy CEepelOBHINA 33 JIOTIOMOTOIO
KUBHUX O0'€KTIB, ii OCHOBOIO € CIIOCTEPE)KEHHs 3a 3MiHAMHM KUIBKICHUX Ta SIKICHMX TOKa3HHKIB
opraHi3MiB 0ioiHAMKaTOPiB. POCTMHH-IHAMKATOPY BUKOPHCTOBYIOTHCS SIK JIJISl BUSIBJICHHS OKPEMHX
3a0py/IHIOBAYIB, TaK 1 JJIS CIIOCTEPEKEHHSI 3a 3arajlbHUM CTAaHOM HaBKOJMILHBOTO CEPEAOBHUINA.
Came HUIIXOM MOPIBHSHHS NOKAa3HHUKIB POCIHH-IHAWKATOPIB T4 POCIMH-MOHITOPIB 311HCHIOETHCS
BCTaHOBJICHHS CTYIEHs 3a0py/IHEHHs Ta 3arajbHa OLIHKA CTaHy JTOBKLLIS.

Meta pocaimkennsi. [IpoananizyBaTu MOXJIHBOCTI POCIHH-IHAMKATOPIB, SIK METOMY
1HAMKaLIi cCTaHy 3a0pyAHEHOCTI CepeIOBUILA.

Marepiaj i MeToau gocaigxenHsi. Y poOOTi aHai3yBajau JaHi 3a JOIMOMOTOI0 0a3 JTaHUX
Google Scholar Ta PubMed.

Pe3yabTaTu gociaimkeHHs. 3a pe3yiabTaTaMu MPOBEACHOI poOOTH OYyJI0 BCTAHOBJIEHO, IO
POCIIMHHU OHOTO BUAY MOXYTbh OyTH CTIHKMMH A0 il TOTO UM 1HIIOTO 3a0py/IHIOBaya IMOPIBHIHO 3
My Bujamu. 11lo xapakrepusye naHuil BUA POCIMH K CIEUU(IUHOrO 1HAMKATOpA HA MEBHUMN
By 3a0pynHeHHs. 1o B ijoMy He J1a€ OLIHKY 3arajJbHOTrO CTaHy HAaBKOJIMIIHBOTO CEpeloBUINa, a
JIMIIIE XapaKTepPHU3ye CTaH TOBKLLIS 32 OJHUM BY3bKUM ITOKa3HUKOM.

BucHoBku. [l OLIHKM cTaHy 3a0py/IHEHHsS HaBKOJUIIHBOTO CEepeloBHUINA HEOOXiTHO
BUKOPUCTOBYBAaTH JIeKUIbKa BHUIB PpOCIMH-IHAMKATOPIB, WLI0 pearylTh Ha PpIi3HI BUAU
3a0py/IHIOIOUMX PEUOBHH, L0 JaBaTUMeE B LJIOMY OubIe iHopMallii npo 3a0pyIHIO0Y] YUHHUKU
Ta XapaKTepU3yBaTUME 3arajIbHUI CTaH JOBKIILIA.

Kpusuancoka M.I.

KOPEI'YIOUMH BILIUB EK30T'EHHOT'O MEJIATOHIHY HA ®YHKIIOHAJIbHY
AKTUBHICTH HIAUIIKOMOAIBHOI 3AJI031 3A YMOB BJIOKA/IM BETA-
AJPEHOPELEIITOPIB
Kageopa meouunoi bionoeii ma eenemuxu
bykosuncvruii depoicasnuil MmeOudHull yHigepcumem

Beryn. MenaToHiH — TOPMOH IIUIIKOMOIOHOT 3aJ103M, BOJIOJIE HIMPOKUM CHEKTPOM
OiooriyHUX 1 apMakosoriyHuX e(ekTiB 1moa0 (QYHKIIOHYBaHHS OpraHiamy B Iiiomy. Croexkrp
¢i13ionoriyHMX  (QYHKIINH NpUTaMaHHUX MENATOHIHY Haj3BU4ailHO mmupokuil. IlopymeHHs
KUTBKICHOI MPOAYKIii JaHOTO 1HJOJMY NPHU3BOJAUTH CMOYATKY IO BUHUKHEHHS JECHHXPOHO3Y, 3a
SIKUM CIIOCTEPIra€ThCsl BAHUKHEHHS OPTaHIvyHOI MaTOJIOTi.

63



