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Yosypenko V.R.
THE EFFECT OF MELATONIN ON THE ELECTRON MICROSCOPIC STATE OF
THE LATERAL PREOPTIC NUCLEUS OF THE HYPOTHALAMUS OF RATS EXPOSED
TO ROUND-THE-CLOCK LIGHTING
Department of Medical Biology and Genetics
Bukovinian State Medical University

Introduction. Continuous exposure to light has been shown to disrupt circadian rhythms,
leading to various physiological changes in humans. The lateral preoptic nucleus (LPO) of the
hypothalamus, a key area involved in sleep-wake regulation and homeostatic processes, is sensitive
to circadian alterations. Melatonin, a hormone produced by the pineal gland, is critical in
maintaining circadian rhythms and is hypothesized to offer protective effects against cellular
damage induced by continuous light exposure.

The aim of the study. To assess the impact of melatonin on the electron microscopic
structure of the lateral preoptic nucleus in rats exposed to round-the-clock lighting conditions.

Materials and methods. Male white rats (n=21) were divided into three groups: a control
group kept in standard 12:12 light-dark conditions, an experimental group exposed to continuous
light for 7 days, and a treatment group exposed to constant light and injection of melatonin (Sigma,
USA) (0.5 mg/kg body weight, intraperitoneally) daily. After the exposure period, rats were
euthanized, and the LPO was extracted for electron microscopy analysis. Structural changes,
including mitochondrial morphology, synaptic density, and the integrity of the nuclear envelope,
were evaluated.

Results. Electron microscopy revealed that the control group’s LPO neurons exhibited
typical ultrastructural characteristics, with intact mitochondria and well-preserved nuclear and
synaptic structures. The continuous light-exposed group showed signs of cellular stress, including
mitochondrial swelling, decreased synaptic density, and disrupted nuclear envelopes. Few vesicles
and, accordingly, secretory granules are detected. The described characteristics of the architectonics
of the hypothalamic LPO neurons indicate suppression of their functional activity. However, the
melatonin-treated group displayed significantly fewer morphological abnormalities. Melatonin
treatment was associated with enhanced mitochondrial integrity, increased synaptic density, and
preservation of nuclear structures. Numerous vesicles with heterogeneous content are detected,
which is associated with the formation of secretory granules. This picture suggests a protective
effect of melatonin against continuous light damage.

Conclusions. Round-the-clock lighting induces substantial ultrastructural damage in the
lateral preoptic nucleus of the hypothalamus, which may impair its regulatory functions. Melatonin
injection mitigates these alterations, preserving cellular integrity. These findings underscore the
potential neuroprotective role of melatonin in conditions of circadian disruption, supporting its
therapeutic application for light-induced hypothalamic dysfunction.

Arpanos O.C.
JUHAMIKA MOP®O®PYHKHIOHAJIBHUX NIEPEBY0OB
HEWPOHIB BEJIUKOKJIITUHHOI'O SIIEP I'IIOTAJIAMYCA IIYPIB
3A PI3BHOI'O PEXKUMY OCBITJIEHHSA
Kageopa meouunoi bionozii ma eenemuxu
bykosuncoxuii 0Oeporcasrnuii meouunuil ynisepcumem
Beryn. [lopyiieHHs CBITJIOBOTO peXuUMy (TpUBaJie OCBITJICHHS, IIOCTii{HA TEMPsBA) € OTHUM
3 CTPECOPiB, MO MPHU3BOJNUTH J0 PO3BUTKY JIECHHXPOHO3Y. OCOOIMBE 3HAYCHHS B PO3BUTKY CTpec-
CHHJIPOMY HaJIeKUTh MNpUILTYHOUKOBUM snpam (II51) mepennwporo rimoranmamyca. OmHaK 3MiHU
MOp(}odyHKIIOHAIBHUX TOKa3HUKIB IMX MO3KOBHX CTPYKTYp 3a YMOB Pi3HOI TpHUBaIOCTI
CBITJIOBOT'O Mepioly y LIMpPKalilaHHOMY acHeKTi BUBYEHI HEOCTATHBO.
Mera pociaigkeHHs. 3’sicyBaHHS MOPGOQYHKIIOHATBHUX 3MIH HEHPOHIB JaTepajbHOIO
BEJIMKOKJIITHHHOTO CyO0’siipa MPUILTYHOUYKOBOTO s/Ipa TiroTajaMyca OUTMX IIypiB y LUpPKaiaHHIHA
3aJIe)KHOCTI P CBITJIOBIM CTUMYJIALIT Ta AETpUBAIIil.

61



Marepian i meroaum aocaimxenHs. Cepen BenukokmiTHHHUX cyO’simep IS 06’extom
BUBUCHHS CIYTYBaJl0 3aJHE BEIMKOKIITUHHE CyO’sapo, sSKe MNPUHHATO TMOAUIATH Ha
3aIHbOMEIIAJIbHE CYO’ SiApo, IO MICTHTh 31e0UIBIION0 OKCHUTOIIMH-CHHTE3yBalbHI HEHUPOHH, 1
3aHbOJATEepaIbHE CyO’siIpO, IO MICTUTH Ba30NPECHH-CHHTE3YyBAJIbHI HEWpoHU. BpaxoByroum
KOMITIaKTHICTh PO3TAlllyBaHHS BKa3aHHUX cy0’sifep, a TaKoK Ty OOCTaBUHY, L0 CHUHTE30BaHI HUMH
HelporienTian OepyTh yyacTb y peanizaiii HeHpOeHIOKPUHHOI BiAMOBIAI HA 3MiHY (oTomnepiony, y
HaIuX JOCTIDKCHHSAX JIaTepayibHE BEIMKOKIITHHHE cyO’sapo (nBIIS) posrisimanmocs sk enuHa
CTPYKTYDA.

Pe3yabTaTi qocaigkeHHs. B IHTaKTHUX TBapHH MPOCTEKYETHCS LUPKaJAlaHHA PUTMIYHICTh
Moph o] yHKIIIOHATBHOT aKTUBHOCTI JOCHIPKYBaHUX HelporpaHcaykropiB aBILS rimotamamyca 3
MaKCUMAaJILHUMU ITOKa3HuKaMu 0m3bko 14.00 rog.

CBiT0Ba JenpuBallisi BUKIMKA€E JECUHXPOHO3 (DYHKIIOHAIBHOI aKTUBHOCTI HEHpOHiB iBILSA
rinorajgamyca Ta 1HBEpCil0 MaKCHMAaJIbHUX BEJUYMH 3 JIGHHUX HA HIYHI TOAMHH, IO PO3LIHIOEMO,
K e(eKkTH MenaToHiHy, SKHH B SIKOCTI CTpPEC-TIMITYBAIbHOTO YWHHHUKA IPUTHIYYE CHHTE3
Ba30IPECHHY JIaTePaIbHUMU BEIUKOKIITUHHUMU cyO’siapamu 15 rimotanamyca camiiiB rypis.

BuBuennst 1000BHX KOJIMBaHb Ta (PYHKIIOHATIHHOI aKTUBHOCTI HelipoHiB Bl y mypiB, siki
nepe0yBaJid 3a TINEPUTIOMIHI30BAaHUX YMOB IOKA3ajo0 3TJIa/KyBaHICTh PI3HMINI MDK ACHHUMHU Ta
HIYHMMH TOKa3HMKaMH. | Xoya TpW TPHUBAJIOMY OCBITJICHHI BJICHb BIpOTIAHMX Pi3HHUIB 00
MOKA3HUKIB 1HTAKTHUX TBApHH HE BUSIBJICHO, YHOUI IIJI0I[a KOMIIOHEHTIB AOCIIIKYyBaHOTo cy0’siapa
HEHPOCEKPETOPHUX KITIITHH TiMOTaJlaMyca BipOTiTHO 3pOCTAE.

BucHoBkH. 3a TPUBAIOro CBITJIOBOTO CTPECy PO3BUBAETHCS ACCHUHXPOHO3 3 MPOsSBaMU
pPEaKTHBHHUX 3MiH MOpP(OMETPUYHHX IapaMeTpiB JaTepabHUX BEIMKOKIITHHHUX cyO’simep 15
rinorajamyca IIypiB.

Bousomun B.JI.
TBAPUHU-IHAUKATOPHU AK IHCTPYMEHT MOHITOPUHI'Y CTAHY JOBKIJLJISA
Kagpeopa meouunoi bionoeii ma eenemuku
bykosuncoxuii 0eporcasnuii meouunuil ynisepcumem

Beryn. 3pocTarounii BIIIMB aHTPONOTEHHUX YNHHHKIB HA JOBKIJIIS 3yMOBIIIOE HEOOXiAHICTD
paHHBOI JIaTHOCTHKHM 3MIH B €KOCHCTeMax. TBapMHHU-IHAMKATOPHU BIJIIPalOTh KIIOYOBY pOJIb Y
Takiid J1arHOCTHILI, OCKUIBKHM iXHS YyTJIMBICTH JI0 PI3HMX 3a0pyJHIOBauiB J0OMOMAarae MIBUJIKO Ta
€KOHOMIYHO BH3HAYaTH SKICTh HABKOJHWIIHBOTO CEpEJOBUINA. BUBYEHHS IMX BHIIB CIIPHE
po3pobIi edeKTUBHUX 3aXOJiB AJsA 3amoOiraHHs €KOJIOTIYHUM KatacTpodam Ta 3abe3nedyeHHs
CTaJIOrO PO3BUTKY.

TBapuHU-IHOUKATOPU - L€ BUIM, SIKI pearyroTh Ha 3MIHM JOBKULIS OUIbII BHPAKEHO, HIXK
IHII OpraHi3Mu. 3MIHM B IXHIM NOBEIIHII, NOMyJsUii abo (I310JI0TUHUX XapaKTepUCTHUKAX
CUTHAJII3YIOTh PO CTAaH €KOCUCTeMHU. [HIMKAaTOpHI BUAM € B@XKJIMBUMM JUIS OLIHKH 370pOB’S
€KOCHCTEM, OCKUIbKM BOHHU YyTJIMBO PearyroTh Ha pIBEHb 3a0py/IHEHHS MOBITPS, BOAM, IPYHTY Ta
IHIINX KOMIIOHEHTIB HaBKOJMIIHBOIO cepeloBHINA. bioiHaukaTopu 3a0pyAHEHHS MOBITPS: JEsKi
BUIM KOMax, IO YYTJIWBI JIO TOKCHYHHX BUKHIIB. BOAHI 1HAMKATOpHU: BHUIHU, IO MEIIKAIOTH Yy
BOJIHOMY CEpEeIOBHUIII (HANPHUKIAJ, ka0u abo Mifil), sIKi IIBUIKO pearyroTh Ha 3MiHH B XIMIYHOMY
ckiami Boau. I[pyHTOBI iHIMKATOpPU: 4YepBM Ta IHII OPraHi3MM, MO JE€MOHCTPYIOTH CTaH
3a0py/HEHHS IPYHTY BaXKUMH MeTajaMH a00 XIMIYHUMHM PEYOBHHAMH. 3aBISKH PETYISPHOMY
CIIOCTEPEIKEHHIO 3a TIOMYJIAIISAMH 1HAUKATOPHUX BHUIIB MOXXHA BHSBJISATH IIKIIJIWBI TEHACHINI B
eKOCHCTeMax Ha paHHIX CTaJisfX Ta MONepeIKaTH eKOJIOTIYHI KaTacTpoQH.

Mera pocaigxenns. Jlocaiautu TBapUH-1HAUKATOPIB SK I1HCTPYMEHT OIIHKH CTaHy
JOBKIUJUIS Ta BU3HAYUTH iXHE 3HAUEHHS Y CUCTEM1 MOHITOPUHTY.

Marepiaa i Meroau aociaigkeHHsl. AHani3 JITepaTypHUX JDKEpen - JJIs BUBYEHHS
ICHYIOUMX BUIB-IHAMKATOPIB Ta IXHPOTO BUKOPUCTAHHS B €KOJOTIYHUX JOCIIJKCHHSX; MOJIbOBI
CIOCTEPEKEHHS - JUIsl MOHITOPUHTY CTaHy HOIMYJISILIN 1HAMKATOPHUX BHUJIIB Ta BHUSBJICHHS 3MIH Y
iXHBOMY CepelOBHUII; JTaOOPaTOpHiI AOCHIKEHHS - AN OIIHKHA (i3i0M0riyHuX 1 O10XIMIYHUX
peaxiiif TBapMH-1HIUKATOPIB HAa 3MIHY YMOB HaBKOJIMIIHBOTO CEPEJOBHUINA; CTATUCTUYHHUM aHAJI3
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