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TPU MiC. TiJ KaJIICOJIOBHUM HapKO30M MojemoBad 20-XBUIMHHY HEMOBHY TJIOOAJIBHY 1MIEMIiI0
MO3KY (ZIBOOIYHA KapoTHAHA imieMisi 31 30epeKeHHSM KPOBOTOKY 4epe3 BepTeOpasibHi apTepii) 3
HacTynHOI penepdysiero. Ha mocty n1o0y ekcriepuMeHTy B CyOKallCyssIpHii, rITMOOKii KipKOBii,
MpeMenyJIsIpHid Ta MEAyJsIpHIA 30HaX 3arpyJHUHHOI 3aJ03M BU3HAYalld IHTEHCUBHICTH
MIEPOKCUTHOTO OKUCHEHHSI JIMIAIB 3a BMICTOM JI€HOBHX KOH FOTaTiB, MaJOHOBOT'O aJIbJICTiAy Ta
aKTUBHICTh (DEPMEHTATUBHOTO aHTHOKCHIAHTHOTO 3aXUCTY (32 aKTUBHICTIO CYNEPOKCUIUCMYTa3H,
Karajasu, riayrationepokcuaasu. CtatucTuuny oOpoOKy npoBoauiu 3a t-kpurepiem CTbroICHTA.

PesyabTaT gociigxennsi. HermoBHa rimo0anbHa imemis-penepdysisi TOJIOBHOTO MO3KY B
cyOKancyJIpHii 30HI TUMYCa OJHOMICSYHHUX IIyPiB MiBUIILYE BMICT JIEHOBUX KOH FOTATIB, 3HUKYE
aKTHBHICTh CYNMEPOKCHUATUCMYTa3H, KaTala3u Ta TIIyTaTiOHMEPOKCHIA3d, & TaKOXK 3HIIKYE BMICT
JIEHOBUX KOH IOTaTiB, MAJOHOBOTO albJIETily, aKTUBHICTh CYNEPOKCHIIUCMYTa3H 1 KaTajlazu y
BHYTPIIIHIA  30HI  KIPKOBOi ~ pPEYOBHMHM, BMICT  JI€HOBHUX  KOH'IOTaTiB,  AaKTHBHICTb
CYINEPOKCUATUCMYTA3H Ta TIyTaTIOHNEPOKCUAA3U B MpeMeyJspHii 30HI, aKTUBHICTh KaTalla3u B
MO3KOBif 30HI. Y TpPHUMICSYHMX TBAapHH HENOBHA TJjo0albHA imMIeMis MO3KY 3 HACTYIHOIO
peniepdy3iel0 B CyOKamncyJIspHId 30HI CHPUYMHMIIA 3HWIKEHHS BMICTY JIIEHOBUX KOH FOTaTiB,
MaJIOHOBOTO QJIBJIETiAy, aKTUBHOCTI CYNEPOKCHIAMCMYTa3H 1 Karama3W, y TJIMOOKid KipKOBIM,
MpeMenyNIsapHil 30HaX — TOTaJbHE 3HIKEHHS JOCHIIKEHHX MapaMeTpiB, Y MO3KOBIH 30HI —
HAKONMYCHHS JIEHOBUX KOH IOTAaTiB Ta MAJIOHOBOTO allbJETilly HAa TIi ITiJBUINICHHS aKTHBHOCTI
[Ty TaTiOHNIEPOKCUIA3H.

BucnoBku. HemoBna rio0anpHa imeMis MO3KYy 3HWKYE piBeHb (YHKIIOHYBaHHS
MPOOKCUIAHTHO-aHTUOKCUIAHTHOTO TOMEOCTa3y 3a paxyHOK 3MEHIICHHsS BMICTY IPOIYKTIB
JNOMEpOKCUAAIii Ta aKTUBHOCTI AHTHOKCHIAHTHHX (EpPMEHTIB y BCIX CTPYKTYpHO-
(GyHKI[IOHATBHUX 30HAaX THUMYyca TBapuH OOOX BIKOBUX TpYyI, 3a BHUHATKOM J€ iIIeMiuHe
MOIIKO/KCHHS TOJIOBHOT'O MO3KY MPH3BOJIUTH 10 HAKOMUYEHHS MPOAYKTIB JIIMOIEPOKCHIALI.
BikoBi 0cOOMMBOCTI BILUTUBY HEMOBHOI II0OANBHOI imeMii MO3KY 3 HACTyMHOIO penepdysiero Ha
JOCIIJKeHI TIOKa3HUKH TPOOKCHAAHTHO-aHTHOKCHIAHTHOTO TOMEOCTa3y y BHYTPIIIHIA 30HI
KIPKOBOI PEYOBHHH Ta MpEeMenyJIsIpHii 30HI TUMyca HOCSATh NMEPEBAKHO KUTbKICHUIN XapakTep, a B
cyOKaricyJIIpHif 30HI 3aJ03M OJHOMICAYHMX IYpIB Ta MEIYJSIpHIA 30HI TPUMICSUHUX — IIE U
SKICHUH.

CEKIsA4
AKTYAJIBHI MIUTAHHS XPOHOBIOJIOTTI TA XPOHOMEIULITHNA

Bulyk R.Ye.

INFLUENCE OF LIGHT STRESS ON THE AMOUNT OF TIGROID SUBSTANCE IN
NEURONS OF THE LATERAL PREOPTIC NUCLEUS OF THE HYPOTHALAMUS
FROM THE AGE PERSPECTIVE
Department of Medical Biology and Genetics
Bukovinian State Medical University

Introduction. Physiological processes in living systems are subject to natural cyclic
fluctuations - biological rhythms - and any changes in human life are a source of stress, which is a
universal response to the need to adapt to new environmental conditions. One of the most obvious
circadian rhythms observed in humans is the sleep-wake cycle. A critical component in the
regulation of the sleep-wake cycle is the structures in the anterior hypothalamus, namely the lateral
preoptic nucleus (LPN) of the hypothalamus. The density of the tigroid substance allows us to
determine the functional activity of the neuron, and the dispersion and the reduction of this
substance reflects deep dystrophic changes in neurons.

The aim of the study. To determine the effect of light stress (round-the-clock illumination)
on the amount of tigroid substance in the neurons of the LPN of the hypothalamus of mature and
old rats.

Material and methods. The experiments were performed on 48 male white rats: 24 mature
and 24 old rats. To detect circadian differences in the studied structures, the material was taken at
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12-hour intervals (2 p.m. and 2 a.m.). Histological sections were stained by the histochemical
method according to Nisle's neutral red (modification) for the tigroid substance of neurons. On
digital copies of images with histochemical staining, the intensity of staining was assessed by
computer microdensitometry.

Results. We found that on average the amount of tigroid substance in mature rats was higher
than in old rats. In particular, the optical density of immunohistochemical staining for tigroid
substance in mature rats under standard light conditions was in the range of 0.258+0.0019 units of
optical density at 2 p.m. and 0.263+0.0017 units of optical density at 2 a.m. Whereas in old rats, this
indicator was 0.214+0.0017 units of optical density at 2 p.m. and 0.216+0.0018 units of optical
density at 2 a.m. (p<0.001).

A significant decrease in the amount of tigroid substance in the neurons of the hypothalamic
LPN was observed under round-the-clock illumination, which was especially noticeable in old rats.
Thus, the optical density of immunohistochemical staining for the tigroid substance of mature rats
at 2 p.m. was in the range of 0.252+0.0020 units of optical density, and at 2 a.m. - 0.259+0.0024
units of optical density. At the same time, in old rats, this indicator was 0.183+0.0018 units of
optical density at 2 p.m., and 0.192+0.0019 units of optical density at 2 a.m. (p<0.001).

Conclusions. The amount of tigroid substance in mature rats is on average higher than in
old animals. Light stress leads to a decrease in the amount of tigroid substance in the neurons of the
lateral preoptic nucleus of the hypothalamus in both mature and old rats, indicating deep dystrophic
changes in the neurons.

Smetaniuk O.V.

MORPHOMETRIC CHARACTERISTICS OF THE STATE OF NEURONS OF THE
MEDIAL SMALL-CELL SUBNUCLEI OF THE HYPOTHALAMIC
PARAVENTRICULAR NUCLEI OF OLD RATS AT DIFFERENT PHOTOPERIOD
DURATION
Department of Medical Biology and Genetics
Bukovinian State Medical University

Introduction. Many physiological and behavioral processes exhibit circadian (circadian)
rhythms generated by internal chronometric systems, biological clocks. Light disturbance
(prolonged lighting, constant darkness) is a major stressor that leads to the development of
desynchronosis. One of the important links in the brain's neuroendocrine adaptation to stress is the
hypothalamic paraventricular nuclei (PVN), which ensure the development of adaptive responses
and the formation of the body's resistance to stress.

The aim of the study. To investigate the effect of changes in the lighting regime on
morphological and densitometric changes in the neurons of the medial small cell subunits (MPVN)
and posterior large cell subunits (pPVN) of the rat hypothalamus.

Material and methods. The experiments were performed on 36 old white male rats. The
material was sampled at 12-hour intervals (2 p.m. and 2 a.m.) due to the cyclicity of melatonin
synthesis. Histological sections were stained with hematoxylin and eosin. For computer
morphometry, digital copies of the images of the studied structures were obtained using a
LUMAMPS8 microscope and an Olympus C740UZ digital camera.

Results. Under normal lighting conditions, the average volume of neurons (p<0.05) in the
hypothalamic mPVN of old rats significantly decreased at 2 a.m. compared to 2 p.m., while the
volume of their nuclei did not change on average during these periods of study. Under conditions of
light deprivation, the volume of neurocytes of the hypothalamic mPVN of old rats increased
compared to animals under normal lighting conditions. In addition, the average number of
neurocytes on the standard plane of the histological section slightly increased. At the same time, it
should be noted that under conditions of light deprivation in the neurons of the hypothalamic
mPVN of old rats, the average volume of neurons significantly decreased (p<0.05) at 2 a.m.
compared to 2 p.m., while the volume of their nuclei did not change on average during these periods
of study.
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