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Object and methods. The work was performed on 26 white adult Wistar rats with weight of 250-300 g, subdivid-
ed into 3 groups: 1% group (experimental) — intraperitoneal single injection (ISI) to rats of a mixture of alcohols (40 %
ethanol and 100 % methanol); 2" group (experimental) — IS of 100 % methanol. The methanol dose in the two study
groups was 2.5 g/kg of rats’ body weight, 3™ group (control) — the ISI rats’ injection in a similar dose. For the rats,
the effect of LD, with ISI of methanol is 9.5 g/kg of body weight. Injections and euthanasia were administered in
accordance with the requirements of the European Convention (Strasbourg, 1986). With help of electron-microscop
had been studied the endothelial cells of vessels and capillaries of the choroid, pigmented epithelium of the retinal,
its photoreceptor and ganglion cells, as well as processes of the Muller’s rat’s cells in 1 and 3 hours, 1, 3, and 7 days
after ISl in a transmission electron microscope TEM-100-01.

Results and discussion. 1 hour after the injection of a mixture of the alcohols endothelial cells (EC) vessels were
in a state of edema, and in choriocapillaris (CC) only a single EC. The lumen of XO vessels and capillaries, as well as
the main substance of the Bruch’s membrane, had high electron density. Fenestra EC CC were virtually absent. In
the layer of the retinal pigment epithelium (RPE) were damaged organelles of cells of varying degrees of severity,
until their complete destruction with focal destruction of the plasmalemma on the basal and apical sides of the
cell. These cells also showed an increase in the number of lysosomes. Phagosomes were practically absent in them,
indicating that the process of phagocytosis of the disks of the outer segments of photoreceptor cells was impaired.
Other layers of the retina were characterized by slight hydropic changes.

In the dynamics (up to 7 days) in all the investigated structures of the vascular and retinal shells revealed hy-
dropic degeneration progressed. These structures, especially in RPE cells, also showed signs of a compensatory-
regenerative behavior, aimed at enhancing energy-forming function and white-synthetic processes. After methanol
injection, the pathological changes in these tissues were the same as those after the injection of the alcohol mixture,
but they were more profound.

Conclusions

1. A mixture of alcohols in which the methanol dose was 2.5 g/kg body weight of the rat causes significant ultras-
tructural changes in the endothelial cells of the choroid vessels and in the cells of the rat retinal pigment epithelium
within 1 hour after its introduction. In the period from 3 hours to 7 days of observation, the destructive processes
in the structures of the vascular and retinal membranes progress with the parallel manifestation of compensatory-
restorative processes in them.

2. 100% methanol at the above dose causes the same type of changes in the investigated elements of the vascu-
lar and mesh, as the mixture of alcohols, but they are more profound.

Key words: ultrastructure, vascular, capillary, choroid, retinal pigment epithelium, retina’s photoreceptor cells,
retina’s ganglion’s cells, processes of the Muller’s cells.
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38’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A0CAIA-
HUMM poboTamu. HayKkoBe focnigKeHHs € bparmeHTOM
HayKoOBO-A0C/iAHOI poboTn Kadeapu ximii Mukonais-
CbKOTO HaLiOHaNbHOrO yHiBepcuteTy imeHi B.O. Cyxom-
NMHCbKoro «[opiBHANbHA mMopdonoria nasyx TBepaoi
060/10HM TONI0BHOTO MO3KY XpebeTHux» (N2 aeprKaBHOI
peecTpauii 0115U000176, 2015-2020 pp.).

Bcryn. CyyacHe cycninbCTBO 3a3HA€E 3pOCTatoyoi Aii
CTPECOBMX HaBAHTaXKeHb, PIi3HOI TPMBAMOCTI Ta iHTEH-
CMBHOCTI, W0 06yMOBNEHO BiACYTHICTIO cTabinbHOCTI B
couianbHO-eKOHOMIYHI cdepi XKUTTA, MOro CTPIMKUM
pUTMOM Ta TeMNamu, CyTTEBUM MOTipLUEHHAM €KO/Oo-
riYHoi cuTyauii, 3pocTatoumm iHbopmaLiiHMM HaBaHTa-
YKEHHAM, MOPYLUEHHAM PeXxumy AHA, NpaLi i BiANOYMH-
KY, LLLO NMOB’s13aHO 3i 36i/IbLLIEHHAM KOHTUHIEHTY 0Cib, siKi
33 XapaKkTepom CBOEI NpodeciiHOi AiANbHOCTI 3MyLLEHi
npautoBaTh BHoui. MoaibHi BNAKMBK y KOMMEKCi 3 nopy-
WweHHAMM doTonepioay CTann HeBif'EMHOK YaCTUHO

XUWTTA Cy4yacHoOi NtogMHU. Bce Le € NyCKoBMM mMeXaHi3-
MOM BWHWKHEHHA i PO3BUTKY CTPECOBMX peakLii. He-
3BaXKalOUM Ha Te, WO CTPec € afanTMBHOK peakKLi€to
OpraHiamy, BiH MOXXe NPOBOKYBAaTU BUHMKHEHHA i 3aro-
CTpeHHA 6araTbox NATONOrYHMX CTaHiB [1].

AHani3 nybnikauin, Wo BMUAWAWM 3 APYKY B OCTaH-
Hi POKM, CBiAYMTL, NPO Te, WO A0CNiAHUKM Bce Binblue
yBarm npuainAaloTb NOWyKy edeKTUBHUX LWAAXIB KO-
peKLUii CTaHiB NoB’A3aHMX 3 BM/JIMBOM CTPECOPHUX daK-
TopiB dapmakonorivHumm 3acobamm [2,3]. OgHaK, He
OVBNAYNCL HA TOM aKT, Wo npobaema AOCNiAKeEHHA
MEeXaHi3MiB PO3BUTKY NATONONYHMX 3MiH BHACNIgOK Aii
cTpecoBux GpakTopis HabyBae Bce HiNbLIOI aKTyaNbHOC-
Ti [3,4], pobiT NpUcBAYEHNX BUBYEHHIO MOPDONOTIYHUX
ocobnunsoctei enidisy, AK opraHy, Wwo 3abesneuye npo-
Lecu aganTauii opraHismy 40 MiHAUMBUX YMOB cepeno-
BULWA HebaraTo [5], nopiBHAHO 3 HayKoBMMM Nyb6AiKaL,i-
AMM Pe3ynbTaTiB AOCNIAKEHb PONi HAAHUPKOBUX 337103
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y peanisauii cTpec Bignosiai [6-8]. Po6boTn npuceayeHi
BMBYEHHIO 0CODO/MBOCTEN KpPOBOMOCTayYaHHA enigisy
Ta MOPPONOTIYHMX NPOABIB PEONOFIYHMX BNACTUBOCTEN
KPOBi HEYUC/IEHHI Ta MatOTb PpParMeHTapHUI XapaKTep
[9,10].

Tomy MeTOo HaLWoro AocnigKeHHsa 6yno BUBYEHHA
MopdONoriYHMX 0CO6MBOCTEN EKCTPAaOPraHHOTo Kpo-
BOHOCHOrO pycsa enidiszy n1abopaTtopHUx Wwypis B ymo-
BaX eKCMepMMEHTA/IbHOTO BM/IMBY XPOHIYHOTO CTpecy Ta
nopyuweHoro doTtonepioay.

06’eKT i meTogu pgocnipg:KeHHA. MopdonoriyHe ao-
CniaskeHHA 6yno npoBeAeHo Ha 16 cTaTeBO3pinNX cam-
LAX Wypis ANinii Bictap, Bikom 10-12 micAuis, i3 macoto
Tina 240-260 rpam. TBapuHM nepebyBann 3a CTaH-
[APTHUX YMOB BiBapito ane B 3aNeXHOCTi Bif, pexumy
OCBIT/IEHHA ByNM po3nogineHi Ha 2 rpynu (no 8 TBapuH
B KOXHil rpyni). | rpyna — TBapuHW, wo nepebysanu
B YMOBax Linogo60BOro OCBiTAEHHA. IHTEHCUMBHICTb
ocBiTIeHHs cTaHoBMaa 1000-1500 5K i 3aiicHIoBanaca
ABOMa Nnamnamu, Aki posTtawoByBanuca 3 obox 6okis
KNiTkM Bnpogosx 30 4i6. |l rpyna TBapuH nepebyBasna 3a
ymoB 30-0060B0i TempsaBKU. MoaentoBaHHA XPOHIYHOTO
cTpecy 34iACHI0OBaNM WAAXOM rinepanHamii. MoymHato-
um 3 21-ro AHA eKCNepUMEHTY LWypiB NOMiLLyBanu B pe-
3epsyap i3 Bogoto Ha 10 xB 418 NPMMYCOBOTrO NaaBaHHA.
OpHopa3oBi TpeHyBaHHA 34ilicHOBanM BnpogosxK 10
Ani6 [11,12].

Mo 3aKiHYEeHHIO TepMiHYy eKcnepumeHTy niaaochnia-
HUX TBapUWH NigAaBann eBTaHasii B YiTKil BigNoBigHOCTI
[,0 BUMOT NOJIOXKEHb «EBPONENCHKMUX KOHBEHLN Woa0
3axmMcTy XpebeTHUX TBApWH, LLO BUKOPWUCTOBYIOTHCA B
eKCrnepMMeHTaNbHUX Ta iHLIMX HayKoBMX Linax» (Ctpac-
bypr, 1986), a Takox «3araibHUX E€TUYHUX MPUHLMU-
NiB eKCNepuMMEeHTIB Ha TBApWHAX YXBaJIeHMX MepLuMm
HauioHaNbHUM KoHrpecom 3 6ioetnkn (Kuis, 2001).
EBTaHasito TBApWH 3A4iMCHIOBANAN LWAAXOM AeKaniTauil
nig nerkum edpipHMm Hapkosom. MNicna geKkanitauii npo-
BOAM/IM CKaNbMyBaHHA Yepena 3 NogablMM BUAANEH-
HAM CKNEeniHHA pa3oMm 3 TBEPAOK MO3KOBOK 060/10-
Hoto. MNoTiM BiZOKPEMAIOBANIN FTOIOBHUI MO30OK Pa3om
3 M'AKOI0O MO3KOBOI O6O/IOHOK Bif, OCHOBM Yepena.
Micna BuayyeHHs enidisy pasom 3 npuasraloymMmm Ao
HbOTO CyAMHAMM OTPUMAHWI KOMMJIEKC 3aHyproBaau
y ®ikcytoumii po3unH 10 % HelTpanbHoro GopmariHy.
YIWinbHEeHHA TKaHWH, ¢ikcoBaHux y dopmaniHi, goca-
ranoca NpoBefeHHAM Yepes3 CNUPTU 3POCTaloYOi KOH-
LeHTpaL,ii Ta 3a/1MBKOtO Y NapadiH 3a 3BUYaHOO MeTO-
aukoto [13]. 3 npurotoBaHux 610KiB 4158 NOAA/bLIOTO
3a6apBNeHHs roTyBanCA CepiiHi 3pi3n ToBLWMHOW 4-5
MKM. MikponpenapaTv 3abapBntoBannca remaToKCui-
HOM i eo3nHOM. OTPUMAHi TaKMM YMHOM TFiCTO/OFIYHI
npenapaTv BMBYaAM NPU Pi3HUX 36iNbLUEHHAX MIKpO-
cKony mapku: «CarlZeiss» 3 noganblumm poTtorpadysaH-
HAM MiKponpenapaTis LMdpoBMM A3epKasbHUM HOTO-
anapatom dpipmu «Canony.

Pe3ynbTaty gocnigiKeHHA Ta ix obrosopeHHs. MNpu
AOCNIXKEHHI ricToNorivHMX Npenaparis LWypiB, AKI nepe-
6yBanM B yMOBax XPOHIYHOro cTpecy Ta Linogobosoro
OCBITNIEHHSA, BUABNEHO, WO Y Mipy 36inblueHHA giameTpa
€KCTPAopraHHMX BEHO3HUX CYAUH, PO3MoAin GopmeHmx
€/1eMEHTIB KPOBi B HMX iCTOTHO 3MIHIOETbCA. TaK, B eKc-
TPAOPraHHMX KPOBOHOCHWUX CyAMHAX BEHO3HOro TuUnNy,
Ha PiBHi BEHY, YacTO MOXXHa CrMOCTepiraT 3anoBHEH
bopmeHUMM enemeHTamMu KpoBi npocsiTh. Mpu ubomy
BCTAHOB/IEHO, WO CTyMNeHb 3aNOBHEHHSA MPOCBITIB KPO-

BOHOCHUX CyAWMH MOe byTu pi3Hoto. IHoai cyamnHa 3a-
noBHeHa GOPMEHMMU enemeHTaMM KPOBi MOBHICTHO,
a iHOAi, MiXX epUTPOLMTAPHOK MacOH i BHYTPIWHbOWO
NOBEPXHE CYAMHHOI CTiIHKM € B Pi3Hil CTyneHi Bupa-
YKEHWIM NPOCTip, 3aNOBHEHUI N1a3MOI0 KPOBi. BcTaHOB-
JIEHO, L0 epUTPOLMUTU MAIOTb iHTAKTHUI BUTNASA, | Npea-
CTaB/ieHi sk NnpasBuno chepoumntamm (puc. 1).

PucyHok 1 — Mikpodororpadis ekcTpaopraHHUX BEHO3HUX
KPOBOHOCHMX CYAUH enidi3a Wwypa B yMOBaxX XPOHI4YHOro cTpecy
i 30-po60Boro ocsitneHHs. 36.: oK. x10, 06. x10. 3a6apBieHHA:
reMaToKCU/iH Ta e03MnH. 1 — cnasm i po3LwapyBaHHA CTIHKU BEHU;

2 —rpyna iHTaKTHUX GOPMEHUX eNeMeHTIB KPOBi B NPOCBITi BEeHU;
3 — HOpMasibHa CTiHKa BEHWU.

BuAasneHo, WO y BiAHOCHO BEIMKUX BEHO3HUX CyaM-
Hax CrMOCTepiraETbCA NepeBarkaHHA NJ1a3MOBOro KOMMO-
HEHTY KpoBi. HeBenunKa KinbkicTb popmeHUX enemeHTiB
3aiMA€E YacTile LeHTpasibHe MoJoXeHHA. Eputpoumn-
TapHa Maca MOe CKNaZatnca 3 oKpemux chepoumTis
pO3TallOBaHMX PO3Pi3HEHO, ase HanYacTile B NPOCBITi
BUABNAIOTLCA TPYAKM afire30BaHNX epuTpoLmTiB. CTiHKK
OKpPEMWX BEH BUMNAAAKOTb NMOTOBLLEHUMU. Y HUX YACTO
CMOCTEPIraeTbCA pPO3LWAPyBaHHA CTiHKK, MNPU  AKOMY
YTBOPIOETLCA A,Ba LAPU KAITUHHUX CTPYKTYP, LLLO B OKpe-
MWX BMMAZKaX CYNPOBOAMKYETbCA CMAasMOM CYAMHHOI
CTiHKM (pumc. 2).

BuABneHO, WO Be/NMKi BEHO3Hi eKCTPAopraHHi cy-
OVHW BUMNALAIOTL 30BCIM 3HEKPOBAEHMMU, TO6TO no-
36aBneHMMU GOPMEHNX €IEMEHTIB KPOBI, MLLe iHOAj B
iX NPOCBITI 3yCTPiYatOTLCA NOOAUHOKI epuUTpouMTH. Xa-
paKTepPHUM € i TON (aKT, LLO CTIHKU TaKMUX CYAMH € Pi3KO
NOTOHLUEHMMMU, @ MICLLAMW B HUX BUABNAIOTLCA HEBEUKI

PucyHoK 2 — MikpodoTtorpadis 3HeKpoBAEHHA eKCTpaopraHHUX
KPOBOHOCHMX CYAWH eni¢i3a Wwypa B yMoBaxX XpOHI4YHOro cTpecy
i 30-go60Boro ocsitneHHs. 36.: oK. x10, 06. x10. 3a6apBieHHs:
remaToKCuAiH Ta e03uH. 1 — NpocCBiT A4PibHOI BeHYAU; 2 — NOOAUHOKI
epUTPOLIUTK 33 MeXXaMu CyAUHU; 3 — aHemi30BaHi APi6HI
apTepionu; 4 — nepuBacKynapHUiA NpocTip.
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AedeKTn MiX CymiXKHUMUK eHpoTenioumMTamu. HanesHo,
Y 3B’A3KY 3 MM, PO3BMBAETLCSA B Pi3HIM Mipi BUpaXKeHUi
HabpPAK HAaBKONULLHBbOT TKAHUHW.

BcTaHOBNEHO, WO B apTepianbHil cuctemi ekctpa-
OpraHHMX KPOBOHOCHUX CYAWNH enidi3y TBapwWH, AKi ne-
pebyBanu B ymoBax Linofo060BOro OCBITEHHSA, TaKOX
BUAB/EHI peakTUBHi 3miHW. OcobanBO XapaKkTepHO AnA
LMX CYyAMH, NOYMHAOUM Bif APiGHMX i A0 HalbinbLimx,
NOBHA BIACYTHICTb B iX NpoOCBiTax OPMEHUX eNeMeHTiB
KpOBi. BcTaHOBNEHO, W0 KPOBOHOCHI CyAUHU MalOTb BU-
rnA4, abCcoMOTHO CBIT/IMX MOPOXKHIX MPOCTOPIB.

BuasneHo, Wwo nonepeyHi 3pisu apibHux apTepion
MaloTb OKpyrny ¢dopmy, ane NpocBiTH ix 3ByKeHi. Llel
CTaH € HaCcNiAKOM MOTOBLLEHHA CTIHKM TaKWUX KPOBO-
HOCHUX CYAWH. MOTOBLLEHHA CYAMHHOI CTIHKKM, B nepLly
yepry, MNOACHIOETbCA rinepTpodieto eHAoTeN ialbHUX
KNITWH, WO NPOSABAAETbCA 36iNbIEHHAM 06'eMy Aaep.
BoHu HabyBaloTb oBOigHOI abo OKpyrnoi popmu i Taki
KNiTUHM BWUCTYNalOTb Yy MPOCBIT CYAMHW, BUK/MKAKOUM
3BY)KEHHA IXHbOro npocsiTy. B apTepianbHux cyam-
Hax Be/IMKOro Kanibpy, 3BepTae Ha cebe yBary, cnasm
iX CyAMHHOI CTiHKK. Hacniakom Takoro cnasmy € 3miHa
dopmm NpocBiTy. 3amicTb XapaKTEPHOro ANa UMX Kpo-
BOHOCHUX CYAMH KPYrNOro MNpocCBiTy, BiH CTaE oOBa/ib-
HUM 3i 3BMBUCTOO nosBepxHet. CKOPOYEeHHA MioUMUTIB
BMHUKAE 3a PaxyHOK nepebynoBn OOONOHOK CTiHKM
TaKux apTepion. Tak, KNITUHW eHA0TeNiaIbHOT BUCTUNKN
BTPay4atoTb CBOO 3BMYHY GOPMY i BNOPALKOBAHICTb PO3-
TawWwyBaHHA. AApa TaKuX KNITUH, AK NpaBwuo, rinepTpo-
¢boBaHi. XapaKTepHO iXHE XaOTUUYHe PO3TallyBaHHA MO
BiJHOLIEHHIO A0 MOBEPXHi eHAOoTenia/IbHOI BUCTUJIKMU.
EnactmuHa membpaHa cTiHkM HabyBae fobpe BUpaxKeHy
ane HeBMNOPSAKOBaHY 3BMBUCTICTb. M’A30BUIA Wap CTiH-
KM TaKUX CYAWH BUTNALAE NOTOBLLEHUM i Micuamun 6es-
CTPYKTYPHMM, 3 ABULLAMM rOMOreHisauii (puc. 3).

Mpu rictonorivHOMy AOCAIAMKEHHI eKCTpaopraHHO-
ro CyaAuMHHOro pycna TBapwH, AKi nepebyBann B ymoBax
XPOHIYHOro cTpecy Ta Ljifoaob0BoOi TempsBU BUsB/e-
HO, LLLO Y BEHO3HMX KPOBOHOCHUX CyAMHaxX HanyacTiwe
BiAA3HAyaeTbcA rinepemia. Mpu upbomy, AK y BiAHOCHO
BE/IMKMX, TaK i iHWOro Kanibpy BeHax, BUAB/EHI PO3-
LUMPEHHA iX NpocCBiTiB. BCcTaHOBNEHO, WO NPOCBIT BEH
NPaKTUYHO MOBHICTIO 3aMOBHEHUI epUTPOLUTAPHOID
macoto. Mpuyomy epuTpOLUTH, HE3BAXKAIOUM HA LWi/IbHE

PucyHok 3 — MikpodoTorpadis ekctpaopraHHux apTepion enigisa
Lypa B yMOBaX XpoHiuHoro ctpecy i 30-4060B0ro ocBitneHHs.
36.: oK. x10, 06. x20. 3a6apBNEHHA: reMaTOKCUJIiH Ta €03UH.

1 -rinpeTpodia i AeCTPyKLUiA CTiIHKM apTepionn; 2 — cnasm
CTiIHKM apTepionu; 3 — 3BUBUCTICTb €1aCTUMHOT MeMbpaHu CTiHKK
apTepionu; 4 — romoreHi3auis i NOTOBLEHHA M’A30B0i 060/10HKK
apTepionu; 5 — nepuBackynAapHUiA NpocTip.

PucyHok 4 — Mikpodotorpadis eKctpaopraHHUX BEHO3HUX
KPOBOHOCHMX CYAUH enidi3a Wwypa 3a yMOB XpPOHIYHOro cTpecy
i 30-p060B0i Tempnasu. 36.: oK. x10, 06. x40. 3a6apBneHHA:
remMaTtoKCcUNiH Ta e03uH. 1 — BenuKa BEHa; 2- er,OTeniOIJ,MTVI; 3-
agresia eputpouumtis; 4 — gianeaes epuTpoLMUTIB.

PO3MILLLEHHA, BUINAAAOTb MalKe MNOBHICTIO iHTaKTHU-
MK, MoTpibHO BiA3HAUMUTM cneumdiyHi 3mMiHKM B CTiHUi
OeAKNX BEH, NepeBaXHO cepeaHboro Kanibpy. Li mop-
donoriyHi 3MmiHKM nonAaratoTb y rinepTpodii eHaoTenioum-
TiB BHYTPILWHbO| BUCTUAKM CYAUHHOT CTIHKW. Y PiaKiCHMX
BUNAAKAX, MOXHA BUABUTU, NOPYLUEHHA LLiNOCTi CTIHKK
CYAWMHM, WO CYNPOBOAMKYETbCA BMXOAOM €pPUTPOLMUTIB
B HABKOJIMLLHE cepeoBuLLE, MPU LLbOMY PO3BMBAETLCA
AianenesHa KposoTeya (puc. 4).

Y BEHO3HMX CTPYKTypax, AKi TiCHO NpuAAralTb A0
Kancynu enidizy epuTpoumMTapHa maca 3aliMa€e LeH-
TpasbHe MONOXKEHHA B MPOCBITI KPOBOHOCHOI CYAUHU.
MiXX HEe3MiHEeHOK CYAMHHOM CTIHKOW i epuTpoumTap-
HOM Macot0 BUABAETbCA NPOCTIP, 3aNOBHEHMIN CBITN0HO
nnasmoto Kposi (puc. 4). BctaHoBAEHO, WO Lel NpocTip
MOXe MaTW Pi3Hi po3mipu, ane 3aBKAM 3aMMaEe nepu-
depuyHe NoNoKEeHHA B MPOCBITIi KDOBOHOCHUX CYAMH.

BcTaHOBNEHO, WO Y BEHO3HUX CYAMHaX, WO 3aiiMa-
I0Tb BigganeHe MOMOMEHHSA Bif, OpraHy, KapTuMHa pos-
noainy GopmeHUx eNIeMeHTIB KPOBi, MOXKe MaTu AeLlo
iHWWI BUrNAL. BuasneHo, Wo y LUMX BEHO3HUX CTPYK-
Typax, ABHO MepeBa*ka€ MAasMOBUA KOMMOHEHT. Baxk-
JIMBO 3ayBaXUTW, LLO LI KOMMNOHEHT MiCLLAMM 3aiMaE
NPAKTUYHO BeCb MPOCBIT NEBHOMO BiApPi3Ky CYAMHHOIO
pycna. Mpn HAaABHOCTI B TaKMX KPOBOHOCHWUX CyAUHaX
bopmeHUx enemeHTIB KpOBi, OCTaHHi 36upatoTbca B
KOHIoMepaTK, AKi 3alimatoTb nepudepuyHe NnoNoKeH-
HA B NPOCBITIi KPOBOHOCHOI CYAMHM i TICHO NPUAAratoTb
00 Ti CTiHKW. BMABNEHO, L0 HE3BaXKatoumn Ha NogibHi ne-
peancnoKauii epUTPOLMTAPHOI MacK Ta NAA3MM, CTIHKK
TAKUX CYOMH BUMNAAAOTb HE3MIHHWMM, 3i 3BMYAHOMO
CTPYKTYpOIO.

BnAaBneHo, WO eKCTpaopraHHi apTepianbHi cyanHM
Ha TiCTONOTIYHUX NpenapaTax Ay»Ke 4acTo BUIMAJATb
3HeKpoBneHMMU. Jlnwe Ha AeAKuX 3pi3ax, BUABAEHa
HeBe/MKa KifbKicTb GOpPMEHUX eNemeHTIB KpoBi, 30-
CceperKeHux nepeBa*kHoO B MPUCTIHKOBIN 30HI NPOCBITY
KPOBOHOCHMX CyAMH.

BaxknuBo Big3HAuMTW, WO 4Yum binbwe giameTp
apTepianbHOI CyauHKU, TUM pigle B i NPOCBITI BUABAA-
I0TbCA 3a/MWKN GOPMEHUX enemeHTiB KpoBi. KpynHi
apTepianbHi CyaUHU BUMNALAIOTb NPAKTUYHO MOBHICTIO
3HEKPOBJIEHUMMU.

BUCHOBOK. 3a pe3ynbTataMu nposeaeHoro mopoo-
JIOTIYHOTO AOCNIAXKEHHA CTaHY eKCTPAOPraHHOro CyAWH-
HOro pycsa enigisy wypiB 3@ YMOB XPOHIYHOro cTpecy
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Ta nopyweHoro ¢doTonepiogy BUABNEHO 3MEHLLUEHHA
KiNbKOCTi pOopMeHUX eneMeHTiB KpoBi Ta iX NMOBHA Bia-
CYTHICTb Y CyAMHAX Pi3HOro Kanibpy i npMsHayeHHs, pos-
LWapyBaHHSA KPOBi Ha GopmeHi enemeHTH i naasmy, gia-
nesfe3Ha KpoBOTeYa Ta PO3BUTOK CAaK-cMAPOMY. TaKi
MopdooriyHi 0cobAMBOCTI CBiAYaTb NPO MOPYLUEHHSA

KpoB0Obiry, BUHMKHEHHSA TiMOKCii i PO3BUTOK AECTPYK-
TUBHO-ANCTPODIYHMX 3MiH Y TKaHWHaxX enidi3y.
MepcnekTMBM noganblinx AocnigxKeHb. [lpose-
OeHHA MOoPdONOriYHUX [OCNiAKEeHb WOoAO0 MOXKAMBOI
KopekLii papmaKkonoriyHMmmn 3acobamu NaToNOriYHUX
CTaHiB 06yMOB/IEHMX BMIMBOM CTPECOPHUX GaKTOPIB.
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OCOBJINBOCTI EKCTPAOPTAHHOIO KPOBOIMOCTAYAHHA ENI®I3Y B YMOBAX XPOHIYHOIO CTPECY TA MNO-
PYLWWEHOIO ®OTONEPIOAY

MwwuyeHko B. B., Kyuep O. O., Tapacosa C. M., KocteHko I. /1., YepHo B. C.

Pestome. CTpecoBi BNIMBKU CTanN HEBIA' EMHOK YaCTUHO KUTTA CY4aCHOTO CyCMiZIbCTBA Ta MYCKOBUM MeXaHi3-
MOM BUHUKHEHHSA i pO3BUTKY 6araTbox NaToNOrYHMUX CTaHiB. MeToto focniaxKeHHA 6yn0 BUBYEHHA MOPDONOFIYHMX
0CcobNMBOCTEN EKCTPAOPraHHOTO KPOBOHOCHOTO pycna enididy Lypis, AKi nepebyBann B ymoBax XpOHIYHOro cTpe-
Cy Ta nopylweHoro ¢otonepiogy. 3a pesynbraTaMn NPoBeAeHOr0 MOPPONOFYHOrO AOCAIAKEHHA BUABAEHO 3MEH-
LUEHHS KinbKoCTi GOpMeHUX enemeHTiB KpoBi Ta iX NOBHA BiACYTHICTb Y CyAMHaX Pi3HOro Kanibpy i npM3HayeHHs,
po3LapyBaHHA KPOBi Ha GOpPMeHi enemMeHTH i Nnasmy, dianefesHa KpoBOTeYa Ta PO3BUTOK ClaAK-cuapomy. Taki
MopdooriyHi 0cobAMBOCTI CBiAYaTb NPO NOPYLLIEHHSA KPOBOOBIry, BUHMKHEHHA TIMOKCIi i PO3BUTOK AECTPYKTUBHO-
AUCTPOdIYHMX 3MiH Y TKAHUHAX enidi3y.

Kntouosi cnosa: enidis, XpoHiUHWI cTpec, cyanHHe pycno, Finokcis.

OCOBEHHOCTU 3KCTPAOPTAHHOIO KPOBOCHABXXEHUA 3NMN®U3A B YC/TOBUAX XPOHUYECKOIO CTPECCA
U HAPYLWEHHOIO ®OTOMEPUOAA

MwwuyeHko B. B., Kyuep A. A., Tapacosa C. M., KocteHko W. /1., YepHo B. C.

Pe3tome. CTpeccoBble BO34eMACTBUA CTa/IM HEOTbEMJIEMOM YaCTbHO ¥M3HM COBPEMEHHOIO 06LLeCTBa U NYCKOBbLIM
MeXaHM3MOM BO3HWKHOBEHMA U PA3BUTUS MHOTMX MATONOrMYECKMX COCTOAHMI. Llenbto uccnefoBaHus 6bi10 Us-
yyeHne mopdonornyeckmx ocobeHHOCTEN SKCTPAOPraHHOTO KPOBEHOCHOTO pyc/ia anudur3a KpbIC, HAXOANBLLIMXCA
B YC/IOBMAX XPOHMYECKOro CTpecca W HapylieHHoro potonepuosa. Mo pesynstatam nposeseHHoro mopdonormye-
CKOTO UCCNef0BaHUA BbIABAEHO YMEHbLIEHME KoAnyecTBa GOpPMEHHbIX 3/1eMEHTOB KPOBU M UX MOAHOE OTCYTCTBUE
B COCY/.ax Pa3/IMYHOro Kanmbpa v HasHauyeHUA, pacciioeHne KPOBK Ha GOPMEHHbIe 31eMeHTbl U NAa3my, Avanenes-
HOE KpPOBOTEYEHME U Pa3BUTME CALK-CUMHAPOMA. Takme mopdonormyeckme ocobeHHOCTU CBUAETENbCTBYIOT O Ha-
pyLweHun KpoBoobpalleHWA, BOSHUKHOBEHUW TMMOKCUM U PA3BUTUN AeCTPYKTUBHO-ANCTPOPUUYECKUX U3MEHEHWIA B
TKaHAX anudm3a.

KntoueBble cnoBa: anndu3, XpOHUYECKUI CTPECC, COCYANCTOE PYCNo, FTMMOKCUA.

FEATURES OF EXTRAORGANIC BLOOD SUPPLY IN THE CONDITIONS CHRONIC STRESS AND IMPROVED PHOTO
PERIOD

Pshychenko V., Kucher O., Tarasova S., Kostenko I., Cherno V.

Abstract. Modern society is experiencing increasing stress, different duration and intensity, due to the lack of
stability in the socio-economic sphere of life, its rapid rhythm and pace, significant deterioration of the ecological
situation, increasing information load, rest, disruption, disruption due to the increase in the number of people who,
by the nature of their professional activities, are forced to work at night. Similar influences in combination with
photoperiod disorders have become an integral part of the life of the modern man. All this is the trigger mechanism
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for the emergence and development of stress reactions. Although stress is an adaptive response of the body, it can
provoke the emergence and exacerbation of many pathological conditions.

The purpose of our study was to study the morphological features of the extraorganic bloodstream of the epi-
physis of laboratory rats under conditions of experimental exposure to chronic stress and impaired photoperiod.

The study was conducted on 16 adult male Wistar rats, 10-12 months of age, with a body weight of 240-260
grams. Animals were under standard vivarium conditions but depending on the mode of illumination were divided
into 2 groups (8 animals in each group). | group — animals that were in daylight conditions. The illumination intensity
was 1000-1500 lux and was carried out by two lamps, which were located on both sides of the cage for 30 days. The
second group of animals was in the dark for 30 days. Chronic stress simulation was performed by hyperdynamics.
Beginning on day 21 of the experiment, rats were placed in a 10-min water tank for forced swimming. One-time
training was carried out for 10 days.

It is revealed that the large venous extraorganic vessels look completely bloodless, that is, devoid of the formed
elements of blood, only sometimes in their lumen there are single erythrocytes. It is also characteristic that the walls
of such vessels are sharply thinned, and in places there are small defects between adjacent endothelial cells. Prob-
ably, in this regard, develops a pronounced swelling of the surrounding tissue.

It was found that in the arterial system of extraorganic blood vessels of the epiphysis of animals that were under
conditions of round the clock illumination also revealed reactive changes. Particularly characteristic of these vessels,
from the small to the largest, the complete absence in their lumens of the formed elements of blood. It has been
established that blood vessels have the appearance of absolutely light empty spaces.

Histological examination of the extra-organ vascular bed of animals under chronic stress and 24-hour darkness
revealed that the plasma component prevails in venous vessels occupying a distant position from the organ. It is
important to note that this component occasionally occupies almost the entire lumen of a particular segment of the
vascular bed. In the presence of blood cells in such blood vessels, the latter are collected in conglomerates, which
occupy the peripheral position in the lumen of the blood vessel and closely adjacent to its wall. It is revealed that
extraorganic arterial vessels on histological preparations very often look bloodless. Only in some sections, a small
number of blood elements are found, concentrated mainly in the parietal zone of the lumen of the blood vessels.

According to the results of the conducted morphological study of the state of the extra-vascular bed of the
epiphysis of rats under conditions of chronic stress and impaired photoperiod, a decrease in the number of shaped
elements of blood and their complete absence in vessels of different caliber and purpose, stratification of blood into
shaped elements and plasma, diapedesis. Such morphological features indicate circulatory disorders, the appear-
ance of hypoxia and the development of destructive-dystrophic changes in the tissues of the epiphysis.

Key words: pineal gland, chronic stress, vascular bed, hypoxia.
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3B’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0CAIA-
HUMMU poboTamu. [locnigKeHHsA € pparmeHTOM naaHo-
BOi HayKoBOi pob60oTn Kadenpu HOPMANbHOI aHATOMII i
Kadespu onepaTMBHOI Xipyprii 3 TonorpadiyHowo aHaTo-
mieto «CTpPYyKTypHa OpraHisauis, aHrioapxiTeKToHiKa Ta
QHTPOMOMETPUYHI 0CO6MBOCTI OPraHiB y BHYTPILLUHbO-
Ta no3ayTpobHOMy nepiogax PO3BUTKY, 3@ YMOB BM/N-
BY €K30- Ta eHAoreHHUx daktopis», N2 aeprkaBHOI pe-
ecTpauii 0115U000041, wo BUKOHYETbCA Y JIbBiBCbKOMY
HaLiOHaNbHOMY MeAWYHOMY YHiBepcuTeTi im. JaHuna
lanuubKoro 3rigHO 3 AepyKaBHWM NaaHOM Ta nporpa-
moto BnpogosK 2015-2020 pokis.

Bctyn. Pe3ynbtaTv YNCNEHHUX KAIHIYHMX Ta eKcne-
PUMEHTaNbHUX AOCANIAMKEHDb CBigYaTb, WO AKICTb i Mi-
HepanbHUN CKNAA KiCTKOBOI TKAHMHW 3MIiHIOOTbCA Mifg,
BM/IMBOM Pi3HUX YNHHUKIB AK €K30reHHOro, TaK i eHao0-
reHHoro noxogyeHHs [1-13]. CyyacHi meToam npomeHe-
BOro 0bCTeXeHHA NALLiEHTIB, 30KPEMA — yNbTPa3ByKOBa
OEeHCUTOMETPIA, Komn'toTepHa Tomorpadis, AeHTanbHa
pagaiosiziorpadis — [03BONATb BU3HAYUTM AKICTb KicT-

KOBOIi TKAHMHW OpraHi3amy B LiNOMY, YN KOHKPETHOI KiCT-
KM B YiTKO BU3HAYEHIN AiNAHLI AK NPY HAABHOCTI NEBHMUX
KNIHIYHMX NPOABIB YM CKapr 3i CTOPOHM NALIEHTA, TaK i
B XOZi NPOodiNakTUUYHUX YU CKPUHIHIOBUX ornaais [14-
19]. CborogHi yBary AOCNiAHUKIB NpUBEPTaOTb 3MiHM,
Lo BiabyBalOTbCA B KiCTKOBIM TKAHWMHI NPWU Pi3HOMaHIT-
HUX MeTaboNiYHMX NOPYLUEHHAX B OpraHiami, Ha GOHi
XPOHIYHMX 3aXBOPIOBAHb, NiCAA TPABM, a TaKoX nepebir
NoOCTTPaBMaTUYHOI pereHepaLii KiCTOK i BUBYEHHA dak-
TOPIB, AKi HAa HbOro BN/MBatOTL [1-13,20,21]. MpoTe AaHi
LLOAO 3MiH, SIKi BifgOyBatOTbCsA B KiCTKOBIM TKAaHWHI Npu
TPMBANOMY BXMBaHHI MeAMKAMEHTO3HWX Npenaparis,
30KpemMa — 3HebontoBanbHOI Aji, HOCATb dparmeHTap-
HUI xapakTep [22-25].

MeToto Halwoi po6oTH cTasno AocnigKeHHa ocobim-
BOCTEM AMHAMIKM LWiNbHOCTI Ta MiHEPanbHOro cKkaaay
KiCTKOBOI TKAHMHW HUMKHBOI LWenenu wypa nicna HaHe-
CeHHA KiCTKOPYMHYYOT TPaBMM Ha T/i TPMBAOTO BXKU-
BaHHA HanbydiHy 3 HACTYNHUM NliIKyBaHHAM JIIHKOMILW-
HOM.
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