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MenunuHa € mpuKIaaoM iHTeTpalii 6aratbox Hayk. HaykoBi qociipkeHHs y CydacHii MeIMIIMHI Ha OCHOBI IOCSITHEHD (Di3HKH,
xiMmii, GioJsorii, iHpOPMATHKHN Ta IHIMUX HAYK BiIKPUBAIOTH HOBI MOXJIMBOCTI JUIsl BUBYEHHS IMPOIIECIB, SIKi BiJOYBaIOTHCS B
JKUBUX OpraHizmMax, Ta BHMAararoTh SKICHHX 3MiH y IIATOTOBII MeAuKiB. HaykoBo-mpakThdHa iHTEpHET-KOH(EPEHIIis
«P0O3BHUTOK NPHPOJTHUYMX HAYK SIK OCHOBA HOBITHIX JOCArHEHb Y MeIUIMHI» MOKIMKAaHA 3MIHIOBATH CBIJIOMOCTb JIIOJICH,
XapakTep IXHBOI JISUTBHOCTI Ta CTUMYJIOBaTH 3MIiHM Y IIATOTOBII MEAWYHUX KanapiB. BMine 3acToCyBaHHS
Cy4YaCHHUX MPHUPOJHUIO-HAYKOBHX JIOCSITHEHD € 3aM0PYKO0 MOJABIIIOT0 PO3BUTKY MEIUIIUHH K Taly3i 3HAHb.
KondepeHtrist nmpucBsiueHa BUCBITICHHIO HOBHX TCOPETHYHUX 1 MPHKIAJHUX PE3yJbTATIB y raixy3i NPUPOAHHYMX HAYK Ta
iH(OpMaiHHUX TEXHOJOTIH, IO € BaXJIUBHUMH ISl PO3BUTKY MEAWIMHHA Ta CTUMYIIOBAaHHSA B3a€MOJii MK HAayKOBISIMHU
MNPpUPOAHNYNX Ta MEANYHHUX HaAYK.
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THE EFFECT OF PHOTOPERIOD ON THE MORPHOFUNCTIONAL STATE OF RAT
HYPOTHALAMIC LARGE CELL NEURONS
Fedoriak I.V., Bulyk R.Ye. , Smetaniuk O.V.
Bukovinian State Medical University, Chernivtsi

biology@bsmu.edu.ua

Many physiological and behavioral processes manifest circadian rhythms generated by
internal chronometric systems, biological clocks. The supraoptic and paraventricular nuclei of the
hypothalamus are key neurosecretory links that ensure the integration of nervous and endocrine
regulatory mechanisms into the general neuroendocrine system, thereby participating in the
implementation of the body's response to experimental effects. Despite detailed and comprehensive
studies of the hypothalamus, there is still no consensus on its individual reactivity and the degree of
involvement of cellular structures in the stress response induced by prolonged exposure of animals to
constant darkness (light deprivation).

The aim of the study was to determine the effect of light deprivation on the morphological
and functional state of the supervisory nuclei of the rat hypothalamus. Experimental animals were
divided into 2 study series, in which biomaterial was collected at 2 p.m. and 2 a.m., respectively.
Animals of the 1% series (intact) were kept for 14 days under normal light conditions (light from 8
a.m. to 8 p.m., illumination by fluorescent lamps at the level of the cages 500 lux). The rats of the 2
series were kept in conditions of constant darkness - light deprivation (modelling of pineal
hyperfunction) for 14 days.

The study of the morphometric characteristics of the neurons of the hypothalamic
supervisory nuclei revealed the daily dynamics of the indicators. Under the standard light regime in
rats, a diurnal rhythm of morphological and functional activity of supervisory neurons was recorded,
with a maximum activity in the daytime (up to 2 p.m.).

It is known that among the external geophysical factors, the most significant influence on
the functioning of the circadian pacemaker is exerted by illumination. When animals are kept in
constant darkness at 2 p.m., the area of the neuron of the hypothalamic supervisory nuclei is close to
the same value in intact rats. At the same time, we found an increase in the size of its nucleus by
21.2%. Changes in the size of the nucleus were caused by an increase in the area of the neuronal
nucleus, which amounted to 63.18+7.21 um? and was significantly larger than that in intact rats. At 2

p.m., light deprivation caused a significant decrease in RNA concentration in the nucleus by 35.4%
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and in the nucleolus by 26.7%, while the amount of RNA in the cytoplasm remained at the level of
intact animals.

Keeping the animals in constant darkness also caused pronounced changes in the
morphofunctional state of the neurons of the hypothalamic supervisory nuclei at 2 a.m. Thus, the area
of the neuronal nucleus was 100.3£5.58 pm? and was significantly larger than that of intact animals.
These changes were accompanied by an increase in the area of the nucleus, which was 49.9+7.03 pm?
(r=0.85), and the area of the neuronal cytoplasm, which was 221.9+7.34 pm? (r=0.93). We note a
significant increase in the concentration of RNA in the nucleus, nucleus and cytoplasm of neurons of
the hypothalamic supervisory nuclei compared to the animals of the previous time interval, which
were kept in constant darkness. In this daily interval, the concentration of nucleic acid in the nucleus
of the studied structures was lower and in the cytoplasm higher than in intact animals of the same
time interval.

Conclusions. 1. The duration of the photoperiod significantly affects the daily activity of the
hypothalamic supervisory nuclei. 2. Constant darkness (light deprivation) does not cause an inversion
of the rhythm of morphofunctional activity of the studied neurons, the maximum values, as in intact
animals, fall on the daytime. 3. Light deprivation causes a significant increase in the area of the
neuron, its nucleus and nucleoli during the night and day periods of observation. At the same time
there is a decrease in the nuclear-cytoplasmic ratio, a decrease in the concentration of RNA in the
nucleus and the nucleolus of the neuron of the supervisory nuclei of the rat hypothalamus during the

day.

®EHOMEH HEHPOILIACTUYHOCTI B MEJIMYHINV PEABLIITAIIII
IMCJIAIHCYJbTHUX XBOPUX
®oran M.M., Muxaiiaok M.M.
Misxcnapoonuii €sponeticokuii Yuisepcumem, m. Kuis

mykhailofotan@ieu.edu.ua, mykhailiukmykhailo@ieu.edu.ua

HuHi iHCYbT 3a]MIIAETHCSI OCHOBHOIO MPUYMHHOI 1HBaNiAU3aLli XBopHX, 1 jume 15-20%
0COOWH, IO BHYKWIN, MOXYTh TIOBEPHYTHCS O KOJHIITHBOI POOOTH Ta 3BHYHOTO CHOCOOY JKUTTSL.
Maif>ke OPOKY y CBITI peecTpyroTh 16 MJIH BHNAJKIB IHCYNbTY, 110 craiucs Bruepie (Wissel et

al.,2013). HaBiTh B po3BHHEHHMX KpaiHax 3 BUCOKMM PIBHEM MEAMIIMHU IHCYJBT 3aiimMae 3-Te micue
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