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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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3B’A30K ny6niKauii 3 n1aHOBMMWU HAyKOBO-A0CAIA-
HUMM po6oTamu. HayKkoBe AoCNioKEeHHSA € bparmeHTOM

KUTTA Cy4yacCHOI NIOAMHU. Bce ue € MyCKOBUM MexaHis-
MOM BWMHWKHEHHSA i PO3BUTKY CTPECOBMX peakLii. He-

HayKoBO-A0C/iAHOI poboTn Kadeapw ximii Mukonais-
CbKOTO HaLioOHaNbHOrO yHiBepcuTteTy imeHi B.O. Cyxom-
NiMHCbKoro «[opiBHANbHA mopdonoria nasyx TBepaoi
060/10HU TOIOBHOTO MO3KY XpebeTHux» (N2 aeprKaBHOI
peecTpauii 0115U000176, 2015-2020 pp.).

Bctyn. CyyacHe cycninbCTBO 3a3HA€E 3pOCTatoyoi Aii
CTPECOBMX HaBaHTaXKeHb, Pi3HOI TPMBANOCTI Ta iHTEH-
CMBHOCTI, W0 06yMOBNEHO BiACYTHICTIO cTabinbHOCTI B
couianbHO-eKOHOMIYHI cdepi XKUTTA, MOro CTPIMKUM
PUTMOM Ta TeMNamu, CyTTEBMM MOTipLIEHHAM €KO/0-
riYHoi cuTyauii, 3pocTatoumm iHbopmaLiiHMM HaBaHTa-
YKEHHAM, NOPYLIEHHAM peXumy AHA, npaui i BigNO4YmMH-
KY, LLLO NMOB’s13aHO 3i 36i/IbLLIEHHAM KOHTUHIEHTY 0Cib, sKi
33 XapaKTepom CBOEI NpodeciiHOi AiANbHOCTI 3MyLLEeHi
npauoBaTK BHoui. MoaibHi BNAKMBK Y KOMMEKCi 3 Nopy-
WeHHAMM doTonepioay CTann HeBif' EMHOK YAaCTUHO

3Ba)KalouM Ha Te, WO CTPec € afdanTMBHOK peakKLie
OopraHiamy, BiH MOXKe NPOBOKYBATU BUHMKHEHHA i 3aro-
CTpeHHA 6araTbox NATONOrYHMX cTaHiB [1].

AHani3 nyb6nikauini, Wo BMUAWAWM 3 APYKY B OCTaH-
Hi pOKM, CBigYMTL, NPO Te, WO AOCNiAHUKK Bce Binblie
yBarn MpuAinaTb MOWYKY epeKTUBHUX LWAAXIB KO-
peKu,ii CTaHiB NMOB’A3aHUX 3 BM/IMBOM CTPECOPHUX daK-
TopiB dapmakonorivHMmmn 3acobamum [2,3]. OagHakK, He
OVBNAYNCL Ha TOM aKT, Wo npobnema AoCNiaKeHHA
MEeXaHi3MiB PO3BUTKY MATONIOMNYHMX 3MiH BHACMIAOK Aii
cTpecoBux GpakTopis HabyBae Bce HiNbLIOT aKTyasbHOC-
Ti [3,4], pobiT NnpUcBAYEHNX BUBYEHHIO MOPDONOTIYHNX
ocobnunsocTelt enidisy, AK opraHy, Lo 3abe3neyye npo-
Lecu aganTtauii opraHiamy 40 MiHAMBUX YMOB cepeno-
BMLWWA HebaraTto [5], nopiBHAHO 3 HayKOBMMM NybAiKaL,i-
AMU pe3ynbTaTiB AOCNIAMKEHb PO HAAHNPKOBUX 3a/103
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y peanisauii ctpec Bignosigi [6-8]. PoboTn npuceayeHi
BMBYEHHIO 0COB/IMBOCTEN KpOBOMOCTaYyaHHA enidisy
Ta MOPPONOTiYHUX NPOABIB PEOOFYHMX BNACTUBOCTEMN
KPOBi HEUYUC/IEHHI Ta MatOTb PparMeHTapHUA XapaKTep
[9,10].

ToMy MeTOolo HaLOro AOCAIAMKEHHA 6YN0 BUBYEHHSA
Mopd0onoriyHMX 0cobaMBOCTEN EKCTPAOPraHHOTo Kpo-
BOHOCHOrO pycna enidizy 1abopaTopHMX LLypiB B yMO-
BaX eKCMepPMMEHTAJIbHOTO BM/IMBY XPOHIYHOTO CTpecy Ta
nopyweHoro goTtonepioay.

06’eKT i meTogu pgocnig:keHHA. MopdonoriyHe ao-
cniaskeHHA 6yno npoBeAeHo Ha 16 cTaTeBO3piMX cam-
LAX Wypis ANinii Bictap, Bikom 10-12 micAuis, i3 macoto
Tina 240-260 rpam. TBapuHM nepebyBanu 3a CTaH-
[ApPTHUX YMOB BiBapito ane B 3a/IeXKHOCTI Big, pexumy
OCBIiTNIEHHA ByKn po3nogaineHi Ha 2 rpynu (no 8 TBapuH
B KOXHii rpyni). | rpyna — TBapuHK, wWo nepebysanu
B YMOBax LUiNogob60BOro OCBITAEHHA. |HTEHCUMBHICTb
OCBiTNeHHA cTaHoBMAa 1000-1500 nK i 3aiicHIioBanacs
ABOMa namnamu, ki posTtawoByBanuca 3 obox 6okis
KniTkM Bnpogosx 30 4i6. Il rpyna TBapuH nepebysana 3a
ymoB 30-0060B0i TempsaBU. MoaentoBaHHA XPOHIYHOTO
CTpecy 3A4iMCHIOBaNM LWASAXOM rinepAanHamii. MoynHato-
4m 3 21-ro AHA eKCNepuMeHTY LWypiB NOMiLLyBanum B pe-
3epsyap i3 Bogot Ha 10 X8 419 NPUMYCOBOTO MN1aBaHHA.
OpHopa3oBi TpeHyBaHHA 34ilicHOBanAM BNpogosxK 10
4i6 [11,12].

Mo 3aKiHYEeHHIO TepMiHy eKcnepumeHTy niaaocnia-
HUX TBapUWH NigAaBann eBTaHasii B YiTKil BigNoBigHOCTI
[,0 BUMOT NOJIOXKEHb «EBPONENCHKUX KOHBEHLN Wo40
3axmMcTy XpebeTHUX TBApPWH, LLO BUKOPWUCTOBYIOTHCA B
eKCcrnepMmMeHTaNbHUX Ta iHLIMX HayKoBMX Linax» (Ctpac-
bypr, 1986), a Takox «3araibHUX E€TUYHUX MPUHLMU-
NiB eKCNepMMEeHTIB Ha TBApWHAxX yXBaJIeHMX MepLuMm
HauioHaNbHUM KoHrpecom 3 6ioetukmn (Kuis, 2001).
EBTaHasito TBApWH 3A4iMCHIOBANAN LWAAXOM AeKaniTauil
nig nerkum edpipHMm Hapkosom. MNicna geKkanitauii npo-
BOAMW/IM CKa/NbMyBaHHA Yepena 3 NoAa/iblMM BUAANEH-
HAM CKNemniHHA pa3som 3 TBepAok MO3KoBok o6ono-
Hoto. lMoTiM BiZOKPEMAIOBAZIN TONIOBHUIN MO3OK Pa3om
3 M’AKOK MO3KOBOK 060N0HOK BiA OCHOBWM Yepena.
Micna BuayyYeHHs enidisy pasom 3 npuaararuMmm go
HbOTO CyAMHaMM OTPUMAHWMI KOMMJIEKC 3aHyproBaau
y ®ikcytoumii po3unH 10 % HelTpanbHoro dbopmariHy.
YWinbHeHHA TKaHWH, ¢ikcoBaHMX y dopmaniHi, goca-
ranoca nNpoBefeHHAM Yepes3 CNMUPTU 3POCTakoYOi KOH-
LeHTpaLii Ta 3a1MBKOIO y NapadiH 3a 3BMYaHOO MEeTO-
aukoto [13]. 3 npurotoBaHux 610KiB 418 NOAA/bLIOTO
3abapBneHHA roTyBannCA CepiviHi 3pi3n ToBLLMHOW 4-5
MKM. MikponpenapaTv 3a6apBntoBannca remaToKCuni-
HOM i eo3nHOM. OTPUMAHi TaKMM YMHOM TiCTO/IOTIYHiI
npenapaTM BMBYA/AM MPU Pi3HUX 30iNbLIEHHAX MiKpPO-
ckony mapku: «CarlZeiss» 3 noganbwimm potorpadysaH-
HAM MiKponpenapaTis LMdpoBMM A3epKasibHUM GOTO-
anapaTtom pipmum «Canon».

Pe3ynbTatv gocnigyKeHHA Ta ix obrosBopeHHs. MNpu
AOCNIAXKEHHI ricToNoriYHMX Npenaparis LWypiB, AKI nepe-
6yBasM B yMOBax XPOHIYHOro cTpecy Ta Linogobosoro
OCBITNIEHHSA, BUABNEHO, WO Y Mipy 36inblieHHA giameTpa
€KCTPAOPraHHMX BEHO3HUX CYANH, PO3MOAiN GopMeHUX
€/1eMEeHTIB KPOBi B HUX iCTOTHO 3MiHIOETbLCA. TaK, B eKc-
TPAOpPraHHMX KPOBOHOCHWUX CYAMHAX BEHO3HOro Tuny,
Ha piBHi BEHY/, YacTO MOKHa CMOCTePiraTM 3anoBHEHI
bopmeHUMM enemeHTaMu KpoBi npocsiTn. Mpu ubomy
BCTAHOB/IEHO, WO CTYMeHb 3aNOBHEHHA NPOCBITIB KPO-

BOHOCHUX CyAWMH MOe byTu pi3Hoto. IHoAi cyamnHa 3a-
noBHeHa ¢GOPMEHMMU enemeHTaMW KPOBi MOBHICTHO,
a iHOAi, MiXXK epUTPOLMTAPHOK MacOH i BHYTPILWHbOKO
NOBEPXHE CYAMHHOI CTiIHKM € B Pi3HilA CTyneHi Bupa-
YKEHWIM NPOCTip, 3aNOBHEHUI N1a3MOI0 KPOBi. BcTaHOB-
NIEHO, LLLO ePUTPOLMTM MAIOTb IHTAaKTHUI BUIAL, | npea-
CTaB/ieHi siK npasuno chepouutamm (puc. 1).

PucyHok 1 — Mikpodotorpadis ekctpaopraHHUX BEHO3HUX
KPOBOHOCHMX CYAUH enidi3a Wwypa B yMOBaxX XPOHI4YHOro cTpecy
i 30-po60Boro ocsiTneHHsA. 36.: oK. x10, 06. x10. 3a6apBieHHA:
reMaToKCWU/iH Ta e03unH. 1 — cnasm i po3LwwapyBaHHA CTIHKN BEHU;

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

BuABneHo, WO y BiAHOCHO BEIMKUX BEHO3HUX Cyam-
HaxX CNoOCTepiraeTbCA NepeBarkaHHA NJ1a3MOBOro KOMMO-
HEHTY KpoBi. HeBenuKa KinbKicTb GOPMEHUX eNeMEHTIB
3aiMA€E YacTile LeHTpasbHe MoJIoXKeHHA. Eputpoum-
TapHa mMaca MOe CKNafatuca 3 oKpemux chepoumTis
pO3TallOBaHMX PO3Pi3HEHO, ase HanYacTile B NPOCBITi
BUABNAOTLCA FPYAKM aAre30BaHUX epuTpoumTiB. CTiHKK
OKpPEeMWX BEH BUMNAJAITb NMOTOBLLEHUMU. Y HUX YacTo
CMNOCTEpPIraeTbCa poO3LAPYBaHHA CTiHKM, MNpU  AKOMY
YTBOPIOETLCA A,Ba LAPWU KNITUHHUX CTPYKTYP, LLLO B OKpe-
MUX BUMNAAKaAX CYNPOBOAKYETbCA CMA3MOM CYAMHHOI
CTiHKM (puc. 2).

BnAaBneHo, WO BENWKi BEHO3HiI eKCTpaopraHHi cy-
OVHW BUMNAJAIOTL 30BCIM 3HEKpoBAeHMMU, To6To no-
36aBneHMM GOPMEHUNX NIEMEHTIB KPOBI, MLle iHOoAj B
iX MPOCBITI 3yCTPiYalOTbCA MOOAMHOKI €pUTPOLUTU. Xa-
PaKTEPHUM € | TON aKT, LLO CTIHKM TaKMX CyAMUH € Pi3KO
NOTOHLUEHMMM, @ MICLUAMM B HUX BUABNAIOTHCA HEBE/IUKI
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PucyHoK 2 — MikpodoTtorpadis 3HeKpoBAEHHSA eKCTpaopraHHUX
KPOBOHOCHMX CYAWH eni¢i3a Wwypa B yMoBaxX XpOHI4YHOro cTpecy
i 30-go60Boro ocsitneHHs. 36.: oK. x10, 06. x10. 3a6apBieHHs:
remaToKCuAiH Ta e03uH. 1 — NpocBiT A4pibHOI BeHYAU; 2 — NOOAUHOKI
epPUTPOLIUTK 33 MeXKaMu CyAuHU; 3 — aHemi30BaHi APi6HI
apTepionu; 4 — nepuBacKynapHUiA NpocTip.
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AedeKTn MixK CyMiKHMMM eHAoTeniounTamu. HanesHo,
Y 3B’13KY 3 MM, PO3BMBAETLCSA B Pi3HIM Mipi BUpaXKeHUi
HabpPAK HAaBKONULLHBLOT TKAHUHW.

BcTaHoOBNEHO, WO B apTepianbHil cucTemi eKcTpa-
OpraHHUX KPOBOHOCHUX CyAMH enidisy TBapuH, AKi ne-
pebyBanu B ymoBax Linofo60BOro OCBIT/IEHHSA, TaKOX
BUAB/NEHI peakTUBHi 3MiHM. OcobMBO XapaKTepHO A/
UMX CyAMH, NOYMHaOUM Big ApPi6HMX | A0 HalbBiNbLUMX,
NOBHA BIACYTHICTb B iX NPOCBiTax OPMEHUX eNeMeHTIB
KpOBi. BcTaHOBNEHO, WO KPOBOHOCHI CyAUHU MalOTb BU-
rnAaf abCcoNoTHO CBITANMX NOPOXKHIX NPOCTOPIB.

BuasneHo, wo nonepeyHi 3pisn apibHux aptepion
MaloTb OKpyrny ¢opmy, ane NpocBiTH ix 3ByKeHi. Llel
CTaH € Hac/NiAKOM MOTOBLLEHHA CTIHKM TaKWUX KPOBO-
HOCHWUX CyAMH. MOTOBLLEHHA CYAUHHOI CTiHKM, B nepLly
yepry, MOACHIOETbCA TrinepTpodieto eHAoTeniaNbHUX
KNITUH, WO NPOABAAETLCA 36iMblIEHHAM 06’emy Aaep.
BoHu HabyBaloTb oBoigHOT abo oKpyrnoi popmu i Taki
KNITUHM BWUCTYNalOTb Yy MPOCBIT CYAMHW, BUK/NKAKOUM
3BYXEHHA IXHbOrO NpOCBiTYy. B apTepianbHux cyau-
Hax Be/MKoro Kanibpy, 3Beptae Ha cebe yBary, cnasm
iX CYAMHHOI CTIHKW. Hacnigkom Takoro cnasmy € 3miHa
dopmMM NpoCBiTY. 3aMiCTb XapaKTePHOro A/s LUX Kpo-
BOHOCHMX CYAMH KPYINOro MpoCBiTy, BiH CTa€ OBaJib-
HMM 3i 3BMBMCTOO nosepxHeto. CKOPOYEHHA MiouMUTIB
BMHMKAE 3a PaxyHOK nepebynoBn OBONOHOK CTiHKM
TaKux apTepion. TaK, KNITUHM eHA0TeNianbHOI BUCTUNKK
BTPayatoTb CBOO 3BMYHY PpopMy i BNOPALKOBAHICTb PO3-
TalyBaHHA. Agpa TakMX KNITUH, AK NPaBWJIO, rinepTpo-
¢doBaHi. XapaKTepHO iXHE XaoTUUYHe pO3TallyBaHHA MO
BiAHOLWEHHIO A0 MOBEPXHi eHAoTeniaAbHOI BUCTUIKK.
EnactmuyHa membpaHa CTiHKM HabyBae f06pe BUpPaXKeHY
afie HeBNOPAAKOBAHY 3BMBUCTICTb. M’A30BUIA Wap CTiH-
KM TaKUX CYyAUH BUINALAE NOTOBLUEHUM i micuammn 6es-
CTPYKTYPHUM, 3 iBULLLAMW roMmoreHisauii (puc. 3).

Mpwn rictonoriyHOMYy AOCNIOKEHHI eKCTpaopraHHo-
ro CYAMHHOTO pycna TBapuH, AKi nepebysanu B ymosax
XPOHIYHOrO CTpecy Ta Linogo6oBoOi TemMpABM BUABNE-
HO, WO Y BEHO3HUX KPOBOHOCHMX CyAMHAX HaMyacTiwe
Bifg3HauvaeTbcA rinepemia. Mpu ubomy, AK y BiAHOCHO
BE/IMKMX, TaK i iHWOro Kanibpy BeHax, BUAB/IEHI PO3-
LWMPEHHA X NPOCBITIB. BcTaHOBNEHO, WO NPOCBIT BEH
NPaKTUYHO TMOBHICTIO 3aMOBHEHUM epUTPOLUTAPHOID
macoto. Mpuyomy epuTpPOLUTH, HE3BAXKAOUM Ha LWibHE
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PucyHok 3 — MikpodoTorpadia ekctpaopraHHux apTepion enidisa
Lypa B yMOBaX XpoHiuHoro cTpecy i 30-4060B0ro ocBiTneHHs.
36.: oK. x10, 06. x20. 3a6apBNEHHA: reMaTOKCUJIiH Ta €03U1H.

1 -rinpetpodin i gecTpyKuia cTiHKK apTepionu; 2 — cnasm
CTIHKM apTepionu; 3 — 3BUBUCTICTb €N1aCTUMHOT MeMbpaHu CTiHKK
apTepionu; 4 — romoreHi3auis i NOTOBLEHHA M’A30B0i 060/10HKK

apTepionu; 5 — nepuBacKynAapHUiA NpocTip.

PucyHokK 4 — Mikpodotorpadis eKctpaopraHHUX BEHO3HUX
KPOBOHOCHMX CYAUH enidi3a wypa 3a yMOB XpOHIYHOro cTpecy
i 30-po60B0i Tempnasu. 36.: oK. x10, 06. x40. 3a6apBneHHA:
remMaTtoKCUNiH Ta e03uH. 1 — BeNuKa BEHa; 2- er,OTeniOIJMTVI; 3-
agresia eputpouumtis; 4 — gianeaes epuTpoLMUTIB.

PO3MILLLEHHA, BUNAAATb MalXKe NOBHICTIO IHTaKTHU-
mu. MNoTpibHO BiA3HAYUTM cneumdiyHi 3MiHM B CTiHUj
OEeAKMX BEH, NepeBaXKHO cepeaHboro Kanibpy. Li mop-
$onoriyHi 3MiHK NonsAratoTb y rinepTpodii eHaoTenioun-
TiB BHYTPILLHbOI BUCTUAKU CYANHHOI CTIHKK. Y piaKiCHMX
BMMAZKaX, MOXXHA BUABUTU, NOPYLUEHHA LiNIOCTi CTIHKM
CYOVHUW, WO CYNpPOBOAKYETbCA BUXOAOM €pUTPOLMTIB
B HABKOJIMLLHE cepeoBuLLEe, MPU LLbOMY PO3BMBAETLCA
AOianenesHa KposoTeya (pwmc. 4).

Y BEHO3HUX CTPYKTYypaX, AKi TiCHO npunAratoTb A0
Kancynu enidizy eputpoumMTapHa maca 3aMMaEe LeH-
TpanbHE NONOXKEHHA B MPOCBITI KPOBOHOCHOI CYAUHN.
MixK He3MiHEHOI CYAMHHOM CTIHKOK i epuTpoumuTap-
HOI Macoto BUABAAETLCA MPOCTiP, 3aNOBHEHUI CBIT/I0t0
naasmoto KpoBi (puc. 4). BctaHoBEHO, WO Lel NpocTip
MOXKe MaTW Pi3Hi po3mipu, ane 3aBXKAW 3aliMae nepwm-
depuyHe NoNOXKEHHS B MPOCBITI KPOBOHOCHUX CYAMH.

BcTaHOBNEHO, WO Y BEHO3HUX CyAMHaX, WO 3aiMa-
I0Tb BiflJa/IeHe NOJIOKEHHA Bif, OpraHy, KapTUHA po3-
noginy GopmMeHUx enemeHTiB KPOBi, MOXKe MaTu AeLlo
iHWWI BMrNaa. BuasneHo, Wo y LMX BEHO3HUX CTPYK-
Typax, ABHO MePEeBa’Ka€ N1a3MOBUIMA KOMMOHEHT. BaK-
JINBO 3ayBaXWUTK, LLO Lie KOMMOHEHT MiCLAMM 3aliMae
NPaKTUYHO BeCb MPOCBIT NEBHOro BiApPi3KYy CYAMHHOro
pycna. Mpun HaABHOCTI B TaKMX KPOBOHOCHMUX CyAMHaX
dOpPMEHUX eNeMeHTIB KpOBi, OCTaHHi 36upatloTbca B
KOHIIOMepaTK, AKi 3aliMatoTb nepudepuyHe NnonoKeH-
HA B NPOCBITIi KPOBOHOCHOI CYAMHM i TICHO NpUAAratoTb
[0 Ti CTiHKK. BMABNEHO, LLLO HE3BaXKatoumn Ha NogibHi ne-
peancnoKauii epuTPOLMTAPHOI MacK Ta NAA3MM, CTIHKK
TAKUX CYAWH BUINAAATb HE3MIHHWMMM, 3i 3BUYANHOO
CTPYKTYpOIO.

BnAaBneHo, WO eKCTpaopraHHi apTepianbHi CyanHM
Ha TiCTONOTIYHUX NpenapaTax [Ay»Ke 4acTo BUIMAJATb
3HEeKpOBNeHUMU. Jlvwe Ha AeAKux 3pi3ax, BUABNEHA
HeBe/IMKa KiNbKicTb GOPMEHUX eNemMeHTiB KpoBi, 30-
CceperKeHux nepeBa*kHO B MPUCTIHKOBIN 30HI NPOCBITY
KPOBOHOCHMX CyAUH.

BaxknMBO Big3HAuUMTW, WO 4Yum bBinbwe giameTp
apTepianbHOI CyauHKU, TMM piglie B i NPOCBITI BUABAA-
I0TbCA 3a/IMWKU GOPMEHUX eNeMeHTIB KpoBi. KpynHi
apTepianbHi CYyANHU BUMNAAAIOTb NPAKTUYHO MOBHICTIO
3HEKPOBJIEHUMMU.

BucHoBOK. 3a pesynbTatamu nposegeHoro mopdo-
JIOTIYHOTO AOCNIAXKEHHA CTaHY eKCTPAOPraHHOrO CYAWH-
HOro pycna enigisy wypiB 3@ YMOB XPOHIYHOro cTpecy
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Ta nopylweHoro ¢oTonepiogy BUABNEHO 3MEHLUEHHA
KibKOCTi pOpMeHMX eNleMeHTiB KpoBi Ta iX MOBHA Bia-
CYTHICTb Yy CyAAMHaX Pi3HOrO Kanibpy i npu3HaveHHnA, pos-
LWapyBaHHSA KpoBi Ha GopmeHi enemeHTH i naasmy, gia-
nefe3Ha KpoBOTeYa Ta PO3BUTOK CAaK-cMApomy. TaKi
MmopdonoriyHi 0cobAnBOCTI CBiAYaTb NPO MOPYLUEHHSA

KpoB0O0biry, BUHMKHEHHSA TIMOKCii i PO3BUTOK AECTPYK-
TUBHO-ANCTPOIYHMX 3MiH Yy TKaHMHax enidisy.
MepcnekTBM noganbwmnx AocnigXeHb. [pose-
OeHHA MopPdONOriYHMX AOCNiAXKEeHb WOoAO0 MOXKIMBOI
KopekLii papmaKkonoriyHMmm 3acobamu NaToNOriYHMX
CTaHiB 06yMOBNEHMX BMNIMBOM CTPECOPHMUX GaKTOPIB.
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OCOBJ/INBOCTI 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 CyHaCHOTO CyCMiZibCTBA Ta MYCKOBUM MeXaHi3-
MOM BUHUKHEHHSA i pO3BUTKY 6araTbox NaToNOrYHMUX CTaHiB. MeToto focniaxKeHHA 6yn0 BUBYEHHA MOPDONOTFIYHMX
0CcobNMBOCTEN EKCTPAOPraHHOTO KPOBOHOCHOTO pycna enididy Lypis, AKi nepebyBann B yMmoBax XpOHIYHOro cTpe-
Cy Ta nopylweHoro ¢otonepiogy. 3a pesynbTaTaMun NPoBeAEHOT0 MOPPONOFIYHOrO AOCNIAKEHHA BUABAEHO 3MEH-
LUEHHSA KiNbKoCTi GOpMEeHUX enemeHTiB KpoBi Ta iX NOBHA BiACYTHICTb Y CyAMHaX pi3HOro Kanibpy i npM3HayYeHHs,
po3LapyBaHHA KPOBi Ha GOpPMeEHi enemMeHTH i Nnasmy, dianefe3Ha KpoBOTeYa Ta PO3BUTOK ClaAXK-cuapomy. Taki
MopdonoriyHi 0cobAMBOCTI CBiAYaTb NPO NOPYLLIEHHSA KPOBOOBIry, BUHUMKHEHHSA TIMOKCIi i PO3BUTOK AECTPYKTUBHO-
OUCTPOdIYHMX 3MiH Y TKaHWHaxX enidisy.

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

OCOBEHHOCTU 3KCTPAOPTAHHOIO KPOBOCHABXEHUA 3NN®U3A B YC/TOBUAX XPOHUYECKOIO CTPECCA
M HAPYLWEHHOIO $OTOMEPUOAA

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

Pe3tome. CTpeccoBble BO34eMCTBUA CTA/IM HEOTbEMJIEMOM YaCTbHO ¥U3HM COBPEMEHHOIO 06LLECTBa U NYCKOBbLIM
MEXaHM3MOM BO3HWKHOBEHMA U PA3BUTUS MHOTMX MaTONOrMYECKMX COCTOSAHUI. Llenbto uccnefoBaHus 6bi10 ns-
yyeHne mopdonornyeckmx ocobeHHOCTEN SKCTPAOPraHHOTO KPOBEHOCHOTO pyc/ia anudur3a KpbIC, HAXOANBLLIMXCA
B YC/IOBUAX XPOHMYECKOro CTpecca M HapylueHHoro potonepuosa. Mo pesynstatam nposeseHHoro mopdonormye-
CKOTO UCCNef0BaHUA BbIABAEHO YMEHbLIEHME KONYecTBa GOPMEHHbBIX 3/IEMEHTOB KPOBU M UX MOAHOE OTCYTCTBUE
B COCY/.ax Pa3/IMYHOro Kanmbpa v HasHauyeHUA, pacciioeHne KPoBM Ha GOPMEHHbIe 31IeMeHTbl U Naasmy, Avanenes-
HOE KPOBOTEYEHME U Pa3BUTME CALK-CUHAPOMA. Takme mopdonormyeckme ocobeHHOCTU CBUAETENbCTBYIOT O Ha-
pyLweHun KpoBoobpalleHWs, BOSHUKHOBEHUW TMIMOKCUM U PA3BUTUMN AEeCTPYKTUBHO-ANCTPOPUYECKMUX U3MEHEHWI B
TKaHAX anndusa.

KntoueBble cnoBa: annu3, XpOHUYECKUI CTPECC, COCYANCTOE PYCNo, FTMMNOKCUA.

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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AHANI3 I'IOCTTPABMATW-IHO'I'ﬂMHAMIKM WINIbHOCTI TA MIHEPAZTbHOIO CKNAAQY
KICTKOBOI TKAHUHU HUXHbOI LWEJIENW WYPA HA T/11 TPUBANTOIO BXXUBAHHA
HANBY®IHY TA NICNA NIKYBAHHA NIHKOMILULMHOM
JlbBiBCbKMIA HALiOHANbHUIA MeaUYHUIA YHiBepcuTeT imeHi JaHuna MaauubKoro (m. /ibeis)
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38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A40CAIA-
HUMMU poboTamu. [locnigKeHHsA € pparmeHTOM naaHo-
BOi HayKoBOi po60Tn Kadenpu HOPMANbHOI aHATOMII i
kadenpw onepatnsHoOI Xipyprii 3 TonorpadiyHoo aHaTo-
mieto «CTpPYyKTypHa OpraHisauisa, aHrioapxiTeKToHiKa Ta
QHTPOMOMETPUYHI 0COB6MBOCTI OPraHiB y BHYTPILLIHbO-
Ta nosayTpobHOMy nepiogax PoO3BUTKY, 3@ YMOB BM/N-
BY €K30- Ta eHAoreHHUx daktopis», N2 aeprkaBHOI pe-
ecTpauii 0115U000041, wo BMKOHYETLCA Y JIbBiBCbKOMY
HaLiOHAaAbHOMY MeAWYHOMY YHiBepcuTeTi im. JaHuna
lanuubKoro 3rigHO 3 AepyKaBHWM MNIaHOM Ta nporpa-
moto BnpogosK 2015-2020 pokis.

Bctyn. Pe3ynbraTv YMCAEHHUX KAIHIYHUX Ta eKcne-
PUMEHTaNbHUX AOCAIAMKEeHb CBiAYaTb, WO AKICTb | Mi-
HepanbHUI CKNAZ KICTKOBOI TKAHWHW 3MiHIOIOTbCA Nif,
BM/IMBOM Pi3HUX YNHHUKIB AK €K30reHHOro, TaK i eHa0-
reHHoro noxogeHHs [1-13]. CyyacHi meToam npomeHe-
BOro 06CTEXKEeHHA NaLEHTIB, 30Kpema — y/IbTPa3ByKOBa
AeHcuTomeTpia, Komn'toTepHa Tomorpadin, AeHTanbHa
pagiosisiorpadia — f03BONAIOTb BU3HAUNTU AKICTb KiCT-

KOBOi TKAHMHW OpraHi3amy B LiOMY, Y1 KOHKPETHOI KiCT-
KW B YiTKO BU3HAYeHIN AinaHLI AK NpY HAABHOCTI NEBHUX
KNIHIYHUX NPOABIB YM CKApPr 3i CTOPOHM MALLiEHTa, TaK i
B X04j NPodiNakTUYHMX YU CKPUHIHTOBUX ornagis [14-
19]. CboroaHi yBary gocnigHWKiB NpuBepTatoTb 3MiHM,
Lo BifbyBatOTbCA B KIiCTKOBIN TKaHWHI NPU Pi3HOMaHIT-
HUX MeTaboNiYHMX NOPYLUEHHAX B OpraHiami, Ha ¢QOoHi
XPOHIYHMX 3aXBOPIOBAHb, NiCNA TPABM, a TaKOX nepebir
NOCTTPaBMAaTUYHOI pereHepadji KiCToK i BUBYEHHA ¢ak-
TOpIB, AKi Ha HbOro BN/MBatOTL [1-13,20,21]. NMpoTe AaHi
LOAO0 3MiH, SIKi BiAbOyBalOTbCA B KiCTKOBIM TKaHWHI Npu
TPUBAZIOMY BXMBaHHI MeAMKaMEHTO3HWX Npenaparis,
30KpemMa — 3HebontoBanbHOI Aji, HocATb dparmeHTap-
HUI xapakTep [22-25].

Mertoto Hawwoi po6oTh cTano AoCNigKeHHA 0cobau-
BOCTEN AMHAMIKM LWLiNbHOCTI Ta MiHEpPa/ibHOro cKknagy
KiCTKOBOI TKaHMHW HUXKHbOI Lenenu wypa nicaa HaHe-
CEHHA KiCTKOPYMHYIOYOT TPaBMU Ha T/i TPMBANOFO BXKMU-
BaHHA HanbydiHy 3 HACTYNMHUM JliIKyBaHHAM JIIHKOMILU-
HOM.
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