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EHJIOTEJI1: ®YHRIIIOHAJIbHI BJACTUBOCTI TA M1OT'O
TUCOYHRIIIA

ByKOBUHCBLKUI Oep>XXaBHUA MEOUYHUIA YHIBEPCUTET

HaBeneHo cy4acHi BigOMOCTI npo i3iosorio eHao-
Tenit Ta natoreHe3 eHaoTenianbHoi ancyHkuii. Ocob-
5iMBa yBara npuainieHa B3aemMo3aiexXHUM BriimBam ba-
rarbox Ba30aKTUBHUX CyOCTaHLili eHAoTeniaabHOro no-
XoAXeHHs, nepeaycim okcuay asoty (NO) T1a
eHgorenidiB. lNonpu 3araibHOBU3HAHE 3HA4Y€HHS ANC-
GYHKUIT eHpoTenito npv KapaioBackynsipHil i Lepeb-
pasibHivi narosorii, 3Ha4Ha yBara npuaisieHa posii Lboro
aBuLya nNpy psai IHLLMX COMatnyHUX T1a iHHEeKUiviHMX He-
Aayr, 3okpema npn Bl1-iHpekuii/CHILI.

KmroyoBi cnoBa: eHaorenivi, eHgoreniaibHa Auc-
QyHKUIS, KapaioBacKysspHa narosoris, BlJ1-iHpekuis/
CHIA.

3aBasikKM iIHTEHCUBHUM i Pi3HOBIYHMM O0CNIAXEHHAM
CbOrogHi CTano O4eBUOHO, WO eHOOoTenin € cknagHow
MeTabOoNiYHOI CUCTEMOIO N aKTUBHO (PYHKLIOHYIOHYUM
OpraHoMm, Wo peryntoe Garato ¢isionoriyHnx NpoLecis
[1, 2]. PerynaTopHi pyHKLi eHOO0Tenito 34iMCHIOTbCS
3aBOSKN MO0 akTUBHI CUHTETUYHIN Poni.

B eHpoTeni MikpounpKkynsaTOpHOro pycna nepesa-
>Xae 0OMiHHA, a MaricTpanbHUX CyamnH — meTabonivHa i
cnHTeTUYHa dyHKUi . MeTaboniyHa GyHKLIA eHaoTenito
BKJTO4AE, KPiM CUHTE3Y PEYOBUH, 3aX0OMNJIEHHS 1 iHAKTW-
BaLLit0 Aesakux cyOCcTaHLUin, LMPKYIoYMX Y KPOoBi (aue-
TWAXONiH, ricTamiH, 6paaunkiHiH, katexonamiHm Taiu.) [3].
Kpim uporo eHaoTenin 3abesnevye 6eanepepBHUN 0OMiH
PEYOBUH MiX TKaAHMHAMU i KDOBOTOKOM, CUHTESYE PEYO-
BUHWN Ba3anbHO MembpaHu [4].

Pe4yoBuHM, LLLO NPOAYKYIOTLCA €HO0TENIEM, MOXHA
PO34iNNUTU HA rpynu 3a Pi3HOMaHITHUMKN O3Hakamu. Y
pob6oTi Kyxenoso M. Ta iH. [3] cybcTaHui eHpoTeni-
aNbHOr0 NOXOMXKEHHS 3rpyrnoBaHi 3a BEJIMYNUHOIO MO-
NeKynapHo mMacu: 1) 3 HU3bKOK MOJEKYNSPHOK Ma-
COl0: OKCMpA, as3oTy, NPOCTaUuKIiH, afeHO3MH, eHO0-
TeniH, TpombokcaH A, — TXA,, npoctarnaHanH H,,
TpombounTakTmeyounin daktop (PAF); 2) 3 BULWL,OIO MO-
NEeKynsapHO0 MacoK: iHTepnerkiH-1, FOPMOHU POCTY —
dakTop pocty TpomboumnTie (PDGF); 3) 3 BUCOKOIO MO-
NlekynsapHo mMacoio: dakTtopu remoctasy i pibpuHo-
NITUYHO CUCTEMMN.

3 apyroro 6oky, B poboti Manaxosa B.A. [5] eHao-
TenianbHi pakTopn knacudikoBaHi 3a QYHKUIOHATbHN-
M1 OCOBMBOCTSIMU: BaA30KOHCTPUKTOPW; BasoamnsTa-
TOpPW; PEYOBUHM, LLLO BNIMBAOTb Ha remocTtas i ¢pibpu-
HONI3.

3a LWBWAKICTIO yTBOPEHHS B eHAOTENi Pi3dHi GionoriyHO
aKTMBHI PEYOBUHN MOXHA PO34iIMTN Ha Taki rpynu [6]:
1) pe4yoBuHMK, LLO NOCTINHO YTBOPIOKTLCA B €HOOTEN
(NO, npocTaunkniH); 2) pe4oBMHU, LLO HAKOMNYYIOTbCS
B €eHOOTEeNi | BUAINATLCS 3 HbOr0 NPy MOro CTUMYnSL ,
akTmBaui abo NoLKOoAXeHHI (dakTop BinnebpaHga, Tka-
HUHHWIA aKTMBATOP NNa3MiHOreHy Ta iH.); 3) pe4yoBUHN,
AKi y Pi3ioNorivyHMX yMmoBax NpakTUYHO HE YTBOPIOKOTbCS,
NpoTe X CMHTES3 Pi3KOo 30iNbLUYETLCA NPU akTMBaL,i /no-
LUKOOXEHHI eHooTenito (eHpoTeniH-1, ICAM-1, VCAM-1,
E-cenektuH); 4) pe4yoBuHU, WO € peLenTopaMmu eHao-
Tenito (TpombomoayniH, peuenTtop npote Hy C).

Y poboti Mano J1.T. Ta iH. [7] HaBegeHa HanbinbL
MiCTKa 1 NoBHa Knacugikawis eHaoTeniansHMX pakTopiB:
1) Bas3oakTUBHI cybcTaHui (AnMnaTaTopu i KOHCTPUKTO-
pu); 2) dakTopm PocTy (NPOMOYTepU i iHriGiTopn poc-
Ty); 3) Meaiatopu 3ananeHHs (Monekynu agresi M aH-
TUreHn); 4) remoctatunyHi i TPoMOOTMYHI pakTopu (Npo-
M aHTuarperaHTu).

HaliBaxnuBiw oo 3 PyHKLiN eHO0TeNit0 BU3HAETbCA
perynsauia cyanHHoro ToHycy. e Furchgott i Zawadzki
BUSBUAU, WO po3cnabneHHs cyguH nicnsg noaaBaHHs
aueTuIxoniHy BiaOyBaETbCA BHACNIAOK BUBIIbHEHHS €H-
notenieMm eHgoTenianbHoro gaktopy penakcaui (EPP
— EDRF - endothelium derived relaxing factor), i ak-
TUBHICTb LbOro NPoLEecy 3a/1eX1Tb Bif, LiNiCHOCTI eHOo-
TenianbHo BUCTUNKkKM [1, 8]. HoBUM NpoprBOM Yy BUBYEHHI
eHpgoTenito Oyno BCTaHOBMEHHS psaoM ByeHux [9, 10]
xiMiyHO npupoaun EMP — okenay a3oty. MNpu uboMy BU-
ABUAN, WO BINbLUICTb BA30PEryJIIOYNX PEYOBUH AjloTb
Ha CYOMHHY CTiHKY 3a JOMOMOrol0 yHiBepcanbHOro me-
xaHiaMmy — cuHTedy eHpgoteniem NO. Okcug asoty, Lo
yTBOpPKETLCA 3 L-apriHiHy npu yyacti ¢epmeHTy NO-
CUHTas3un, aKTUBYE B rNagkoM’ a30BUX KJiITUHAX ryaHinar-
umKnasy, CTMMyJol4y CUHTE3 LIMKNIYHOMO r'yaHO3MHMO-
Hodocdaty (uTMD) [10]. LUnknivyHMI? ryaHO3UHMOHO-



dochar € 0CHOBHMM BHYTPIiLLHbOKAITUHHUM MECEeHXe-
pPOM Yy CEepLEBO-CYOMHHI CUCTEMI 1 OOYMOBJIIOE PO3-
cnabneHHs CcyauH, ranbMyBaHHS aKTMBHOCTI TpoMOo-
umTiB i makpodaris [11]. EdpekTn okcuay asoTy 3ane-
XaTb Bif, MOro KOHLUEeHTpaui , Micus NpoaykLi , CTyneHs
Ondysi Kpi3b CyOuHHY CTiHKY, reHepali peyoBuH 3 Ha-
SIBHICTIO OKCMAy a30Ty, 34aTHOCTi B3aEMOAIATUN 3 KUC-
HEBUMW paamKanamm, piHs iHakTmeaui [12]. IcHye 2 piBHi
cekpeLi okcnay asory: 1) 6asanbHa cekpeuisd NOy disio-
JIOriYHMX yMOBax MigTPUMY€E TOHYC CYAWH Y CMOKO i 3a-
6eanevye Heaare3nBHICTb eHAOTENI0 Woao GOopPMEHUX
enemMeHTiB KpoBi [4]; 2) ctumynboBaHa cekpeuia NO (ak
CTUMYNN BUCTYMNAIOTb aL,ETUXONiIH, OpaayKiHiH, rinokcigd,
MexaHiyHa gedopmalida, Hanpyra 3pyLleHHs) 3abeane-
Yyye Ba30AMNATALO Y BiANOBIAb Ha NpunamBe kposi [1, 13].

Y xoni rnmbokoro BuB4YeHHS npupoan NO-cuHTasm
(NOS) BugsneHi 3 Tunu [14]. NOS 1-ro Tuny — Henpo-
HasbHa (3a nokanisauielo Nepworo BUSBEHHS), eKC-
MPEeCcyeTbCA B HEPBOBI TKaHWHI, CKENEeTHUX M’A3ax, Kap-
niomiounTax, eniteni GpoHxiB i Tpaxe [15]. Lle KoHCTM-
TyuioHanbHUN  GEepMeHT, Wo MOAYJETbLCSH
BHYTPIWWHbLOKIITUHHMM PIiBHEM iOHIB KanbLitlo i 6epe
y4acTb Yy MexaHiamax nam’aTi, kKoopamHali MiX HEpPBO-
BOIO aKTUBHICTIO Ta CYyANHHUM TOHYCOM, peanisaui 60-
nboBOro nogpasHeHHsa [16]. NOS 2o Tuny nokanizo-
BaHa B eHOoTeniounTax, kapaiomioymrax, rnagkom’a3o-
BUX KNiTUHAX, renatouuTax, ane OCHOBHE OXXepeno —
makpodaru [15]. Le iHgyumbensHa ¢opma NOS, He
3a5exHa Bif, BHYTPILLWHbOKNITUHHO KOHUEHTPALL iOHIB
KanbLjlo, HACNiAKOM akTuBaLi $KO € rineprnpoaykLis
oKcmay asoTy ax OO UUTOTOKCUYHUX PiBHIB. B iHOyKUI
LbOro Tuny pepmMeHTy 6epyTb y4acTb Npo3anasnbHi Ln-
TOKiHW, eHpoToKenHK [17]. TpeTinn Tun NOS — eHpoTeni-
anbHUN GEPMEHT (3a MicLEM NEPBUHHOIO BUSIBIIEHHS),
L& KOHCTUTYLOHa/IbHMIA MeEMBOPAHO3B A3aHNI (PEPMEHT,
O peryJtoeTbCs BMICTOM Kasnbuito. Mpyn akTmBaui Lbo-
ro pepmeHTy [15] B eHOooTeni CMHTE3YIOTbCS @i3ioNoriyHi
piBHI okcuAay as3oTy, WO 3abe3nevyTb penakcauuio
rnagkux MiouyuTis. BBaxaeTbcs, W0 NOPYLUEHHS CUHTE-
3y @izionorivyHnx KoOHUEHTpaLin okcmay a3oTy Bigirpae
HaNBaX/IMBILLY POSb Y MeXaHi3aMax iHiuiaui i nporpecy
eHgoTenianbHo AncoyHkui [18]. BasonpoTekTopHi
dyHkui NO, kpim ydacTi y Bagoperynsiui , NonsaraioTb B
MOLyNSUi BMBISIbHEHHS Ba30aKTUBHMX MejaTopis, Npu-
rHiYeHHi agresi nenkouuTiB OO0 CYAMHHO CTiHKW. Lle
BiAOyBaETbCA 3a AOMOMOrol0 iHribiui ekcnpeci mone-
kyn agresi VCAM-1, ICAM-1, E-cenekTuHy, 3HMXEHHS
crabinbHocTi M-PHK MOHOLMTAPHOro XeMoTakCMCHOro
dakTopy, TOBTO OKCMA, a30Ty NepeLlKoaKae NpuannaH-
HIO, @ NOTIM | MPOHMKHEHHIO B CYOWHHY CTiHKY JIeNKO-
umTiB. MexaHiamun anTunponidepatreHo ai NO npunyc-
KaloTb MOro y4acTb B PeMOAENIOBaHHI CYANHHO CTiHKU
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LWSIXOM MNPUIHIYEHHS MiTOreHeay i nponidepadi rnag-
KOM’30BUX KNiTUH i dibpobnacTis [19]. Kpim uboro, NO
MPUrHiYye eKcnpecito npo3anasnbHUX FeHiB CyaAnHHO
CTiHKN, 30Kpema TpaHckpunuinHoro daktopy NF-kB.
Baxnmea yyactb NO B NpurHiyeHHi akTuBaui , CEKpeTop-
HUX DYHKLIN, aaresi i arperaui TPOMOOLMTIB LLISXOM
NigBULLEHHS B HUX piBHA U-TM® [1, 20].

Jlo cyomHoposwmptoBanbHMx cybcTaHuin, kpim NO,
HanexaTtb MPOCTaUNKIiH, eHaoTenianbHMin hakTop rinep-
nonsapuaaui , HaTpitypetnyHnin C-nentung, agpeHomo-
aynid [7]. Mpoctaumknin (PG1,), Wo NpoaykyeTbcs B
eHpoTeni, Meaji W adBeHTUU CyauH npu Ai Hanpyru
3PpYLUEHHS, MNOKCi , AeAKNX MefiaTopiB, Hepe3 MexaHi3m
aKTuBauj UMKNiYHoro ageHosnHmoHodocdary (L-AMD)
po3cnabnsie rnagki M’a3m megi . lNpocTaunkiii HanexmTb
00 HanbinbL epeKTUBHNUX NPUPOOHMX IHFiGITOPIB arpe-
raui TpomMbouuTiB, ane He BMNAMBAE Ha X aaresito [21].

BanaHc y cuctemi Basoperynsui 3abesnedyyerbes,
KpiM BasoannaTaropiB, akTUBHUM (PYHKLIOHYBAHHAM
KOHCTPUKTOPHUX areHTiB. 3 LMX NO3NLLK NiaKPEeCNoeTbCs
NepCcneKkTMBHICTb BUBYEHHA EHAOTENIHIB i MOOYNATOPIB
X aKTUBHOCTI [22].

MoninenTnagHa npupopa i CTpykTypa eHaoTeniHy-1
BMBYEHA KONEkTnBOM gocnigHukie y 1988 p. [23]. PisHo-
MaHITTa eHaoTeniHonocepeakoBaHMx epekTiB AESKOI0
Mipoto 0BymMoBieHe nofiMopdiaMoOM camoro eHaoTenNi-
HYy i ioro nokanisaui . Buaineni 3 isodopmn eHgoTeniny
M YTOYHEHi mxepena X CUMHTE3y: eHpgoTeniH-1 BupoO-
NFETLCA FONIOBHUM YMHOM B €HOO0TEenNi i rnagko-mM’a30-
BUX KNiTUHAX CYOWH, MEHLUOK MipOI0 — HEWNPOHaMWU i
KNiTMHaMKN OeaKMX BHYTPILLHIX OpraHiB; oxepena eHno-
TeniHy-2 — HUPKK, KNLLEYHMK, Miokapa, naaueHTa i mart-
Ka, a eHAoTeNiHy-3 — rofIoBHMUIM MO30K, TPaBHUIA KaHal,
nereHi Ta HUPKKU. Y HU3bKMX KOHLEHTpAaLigax eHaoTeniH-1
3abesnevye BasoaMNATauiiHniA edekT, a y BUCOKUX —
Ba30KOHCTPUKLIiIO apTepiii i BeH Wwnsaxom aktmeaui Ca?-
KaHaniB, CnpuynHge nponigpepauito rnagkmx MioumTiB i
¢ibpobnacTiB CyanHHO CTiHKM, Gepe yyacTb Yy NPOLLECI
MpPorpamMoBaHO KNiTUHHO 3arubeni — anonTosi, 3a6e3-
neyye ekCnpecito aare3nBHnUX Monekyn [24].

dizgionoriyHNM aHTaroHICTOM CUHTE3Y eHAOTeNiHy-1
€ oKCup, a3oTy, 3 Apyroro 6oKy, BiACYTHICTb BA30OKOHCT-
PUKTOPHOro edexkTy eHAoTeNiHy-1 € CTUMYOI4YMM dak-
Topom npoaykui NO. Y pagi oocnigxeHb BUBYEHI KOpe-
NATUBHI 3B’A3KN MiX eHOoTeniHoM-1 i mapkepamu me-
Taboniamy okcuay asoTy (HITpUT/HITpaTn): y 340POBUX
0Ci0 He Byno kopensaui MiX LMK NokasHMkamun, Haena-
KN, MiX piBHEM apTepiasibHOro TUCKY, NepnudepnyHUM
CYAVNHHUM ONOPOM i 3HaYEHHSMM eHOoTeNiHy-1 B nnasmi
KPOBI BigMi4eHNI1 NO3UTUBHUI 3B’A30K [25].

Y HOpManbHO YHKLIOHYIOYOMY eHaoTeni nepesa-
Xa€ BUBINbHEHHSA Ba30penakcyo4mx pedvoBuH. MNMpoTe B
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MEBHUX KPOBOHOCHUX CyanHax (nepndepunyHi BeHn i Be-
nuki uepebpanbHi apTepi ) HOpManbHUN eHAOTENIN
CXUJIbHUI 0,0 NPOAYKL CYANHO3BYXYBaSIbHUX PEYOBUH,
30Kpema cynepokcuay aHioHy i TpoMOoKcaHy A,.

300poBui eHOoTenii NIATPUMYE iIHTaKTHOK NOMi-
HaJIbHY MOBEPXHIO | PErynioe aHTUKOArynsaHTHi, dibpu-
HONITUYHI Ta aHTUTPOMOOTUYHI MexaHi3mu [26]. AHTK-
TPOMOOTUYHI epekTn eHOoTeNito BUpaxarTbCs B Npu-
rHiYeHHi agresi Taarperaui TPOMOOLMTIB OKCUOOM a30Ty
i npoctauukniHom [1, 27].

PisHOMaHITHI MexaHi3aMmun B3aemon, eHgoTenianbHuUX
Ta iIMYHOKOMMNETEHTHUX KNiTUH. Tak, eHgoTenianbHa
CTiHKa pO3rnsa0aeTbCs sK flaHKa iMyHOMOMNYHMX peakLin
npu psai aBToOIMyHHUX | 3anasibHUX 3axBOPKOBaHb, LWO
JNIEXUTb B OCHOBI MiNepyyTAMBOCTI CNOBINIbHEHOrO TUMY,
BiATOPrHEHHS TpaHcnnaHtTaty, GOpMyBaHHS IMYHHO
BiOMOBiAi Ha BipyCHi, GakTepiHi Ta Nnapa3uTapHi areH-
TU. NpK PO3BUTKY IMYHHOIrO 3anajieHHa eHaoTeNin crae
OOHIEI0 3 MilLEHEN Oi UUTOKIHIB (iHTepnenkiH-1, dakTop
HEKPO3y NyXJIMH, TpaHCHOPMYIUUA pakTop PoCTy), B
TOW Xe 4Yac eHOoTenianbHi KNiTUHM aKTUBHO OepyTb
yyacTb i B NpoayKui pany UUTOKIHIB (iIHTepnenkiH-1,
iHTEPNEeNKiH-6), BUKOHYIOHN iIMYHOPErYyNAaTOPHY MYHKLIO.
MegiatopHe NOWKOMXEHHSA eHOoTenito MoOXe Npu3Bo-
OUTU 0O NOro aMchyHKLUi , orofieHHsa abo pokanbHOro
KNITUHHOro Hekpoay [4].

BvBYEeHHS CTaHy eHO0TeNito CyaMH Npu pPi3HOMAaHIT-
HMX NaTONOriYHMX NPoLEecax BiAHeNaBHA CTaN0 3BUYHUM
ABULLEM Y HAYKOBMX AOCNioKeHHSAX [28]. MNepenycim 6yno
BCTAHOBJIEHO, LU0 NOPYLUEHHS PYHKLIOHANIbHOIO CTaHy
€HO0TenNito, 30KpemMa akTuBaliga Ta nponidepadia eHoo-
TenianbHMX KNITWH, LMTOKIHOBA peakLis Ta YTBOPEHHS
iHLUMX Npo3anaibHUX MeaiaTopiB, Bigirpae BaXMBY posb
npn GaraTbOX CepLEBO-CYOUHHUX 3axXBOPHOBAHHSAX
(iwemiyHin xBopobi cepus, iLLEMIYHOMY iHCYNbTI), CUC-
TEMHUX XPOHIYHUX 3aXBOPIOBAHHSIX, LLLO CYNPOBOOXYIOTb-
cs aHrionaTieto (LyKpoBOMY AiabeTi, rinepTOHIYHIN XBO-
pobi), cMCTEMHOMY EeHAO0TOKCUMKO3i (rectoai) Ta iH. Pe-
3yNbTaTU €KCNEPUMEHTANIbHUX i KNIHIYHUX OOCNIOXEHb
OCTaHHIX PoKiB NigTBEPAMNN TEOPIIO NPO BaXKIMBUIA MPU-
YMHHO-HACNIAKOBUI 3B’A30K MiXX BUHUKHEHHAM i/abo
MPOrpecyBaHHAM aTepocknepody Ta PyHKUiOHaANIbHUM
cTaHoMm eHpoTeniio [29].

JoBeneHa akTMBHa y4acTb eHO0TENI0 B Pi3HOMAHIT-
HMX Npouecax y @isioNoriyHmMx ymoBax i npu pisHMx na-
TONOrYHNX CTaHax: eHaoTeniouMTn 6epyTb Besnocepen-
HIO y4acTb Yy Basoperynsui 3a LONOMOrol npoaykLi
dakTopiB Ba3ogunataui i Ba3OKOHCTPUKL , iMyHOMNaToO-
JIOMiYHNX Ta OKCMAAHTHUX peakuiax. MNepesaxHe nopy-
LWeHHs Tie abo iHWO YHKUI eHaoTenito 3anexmnTb Big,
nokanisaui naronoriyHnx NpPouecie, NepeBaXaHHA TUX
YK iHWKX MeadiaTopiB 3anasieHHsl, HagBHOCTiI reMoanHa-

MiYHUX NopyLeHb. Pe3dynbTatu cydacHUX OOCHIOXEHb
[03BONSAIOTb BBAXATW, WO eHOoTenianbHa ANCPYHKLS
— OOVIH 3 HANBaX/MBILLMX He3anexHux GakTopiB puau-
Ky npw giabeTi, atepocksieposi, rinepToHi , Cencuci, 3no-
SIKiCHMX 3aXBOPIOBAHHSX.

JocnigxeHHs eHgoTenianbHO UCHYHKL , Nig KO0
pPO3yMiloTb AncbanaHc y cuctemi Npoaykui i dyHKUio-
HYBaAHHS YACNTEHHUX CYOUHHUX (PaKTOPIB 3 MOPYLLUEHHSAM
roMeocTagdy CyAMHHO CTiHKW, 3HANLWNO Biga3epKasieH-
HS1 y BEMMKIN KiNlbKOCTi pobiT B ranysi kapaionori [7]. Lle
[03BONNSIO NOMISIHYTU Ha NATOreHes i KOpeKLIto cepue-
BO-CYOVHHO Natonori 3 iHWKuX Nosuuin.

AncdyHkuia engotenito Mmoxe Oyt CaMOCTINHOWO
MPUYNHOIO NMOPYLLEHHS KPOBOOBIry B OpraHi, OCKifbku
HEepiaKo NPOBOKYE aHriocna3m abo Tpom0b03 CyamH, 30K-
pemMa, CroCTepIiraeTbCs Npu ilemidHin xBopobi cepus.
3 opyroro 60Ky, NOPYLLUEHHSI PErioHapHOro KPoBoobiry
(BEHO3HWMI 3aCTii, iLWeMis) TakoX MOXYTb MPU3BOANTU
0o ancdyHkui eHgotenito [30].

[MokazaHun PO3BUTOK €HOOTENIANIbHO ANCHYHKLI
npu rocTPoMy KOPOHaApPHOMY CUHApPOMI. [pn LUboMy BU-
aBfeHnin gucbanaHc MiX eHaoTenianbHMMM Ba3oanna-
TaropamMu i BA3OKOHCTPUKTOPaMK y Bik OCTaHHIX i Moro
3B’A30K 3 NigBULLLEHNM BMICTOM LMTOKIHIB (pakTop He-
KPO3y NYXJIMH o, iIHTEPNENKiHM), LLLO CBIAYMUTb NPO Meai-
aTopHE MNOLWKOMXEHHS CYOMHHOrO EHOOTENI0 Npu Po3-
BUTKY FOCTPO KOPOHAPHO CYAMHHO peakL .

Mpu ai pidHUX HecnpUATANBMX HaKTOPIB eHAOTENi-
anbHa gMcohYHKLUIS NpoxoauTb gekinbka ¢as [1, 31]:
1) niaBuLLLEHA CEKPETOPHA aKTMBHICTb EHOOTENIOUUTIB —
¢das3a komneHcaui (3BOPOTHaA) B yMOBax 3pPOCTatoumx
BMMOr 00 CYOWHHO CUCTeMU; 2) nopylleHHsa GanaHcy
eHaoTenianbHO cekpeli — npomixHa ¢asa (3BOPOTHA)
MOPYLLUEHHS B CUCTEMI NPOAYKLUi Ta iHakTMBaui , ycknaa-
HEHHS CNiBBIAHOLWEHb eHaoTeniaibHUX HaKTopiB Npu-
3BOOSATb A0 MOPYLUEHHS BnacHe 6ap’epHO (yHKLUi €H-
[OTenito, NiaBULLYETLCS MOr0 MPOHUKHICTL A1 MOHO-
UNTIB, npo3ananbHUX LUTOKiIHIB, eHaoTeniHy-1 1a iH.;
3) CTpyKTYypHO-MeTaboNiYHE BUCHAKEHHSA €HAOOTENI0 —
dYHKLUIiOHanbHe 3racaHHs, 3arnbenb i geckBamauia
KNiTUH, NPUTHIYEeHHS X pereHepali — ¢asa 4EeKOMMEH-
caui (He3BOpoOTHa).

CTtpec, KypiHHS, LyKpOBUIA giabeT, iLuemMidyHa XBOpo-
6a cepus, apTepianbHa rinepTeHsia 30aTHi CPUYNHUTIU
omcbanaHc CMHTEe3y Ta iHakTMBaL eHaO0TenNin3anexxHmnx
daKTopiB 3i 3pyLUEHHSAM Y Bik NPoKoarynauiitHO NaHku.

306i/IbLLIEHHS YAaCTOTU 3aXBOPIOBAHb CUCTEMM KPOBO-
00iry 3 BikOM KOPENIOE 3i 3HMXEHHSM PiBHS OKCUAY a30-
TY, NPOCTaUMKIiHY, 3pOCTAHHAM BMICTY eHA0TEeNiHy-1 i
TpomOokcaHy A, y nnasami kposi. Lle BinOysaerbca pa-
30M 3 BiKO3aIEXHUMU MOPYLUEHHAMM CYLUHOPYXOBO ,
aHTUTPOMOOTUYHO | NPOTU3aNaNbHO (MiABULLLEHHS PiBHSA



nposanasibHOro UMUTOKIHY — hakTopy HEKPO3Y MYXJINH-0L)
bYHKLUIN eHooTenito.

TaknM YMHOM, y3arasibHIO4YN Ui JOCNIOXEHHA Me-
XaHi3my ai eHpoTenianbHUX GakTopiB Ha CYANHHUN TO-
HYC, MOXHa BiA3HA4YNTU, WO NPUYNHAMU CKOPOYEHHS
MK cyanH npu uepebpo- abo KapaioBackynsipHi na-
TONMOr € NigBuLLLeHa reHepadis akTUBHUX GOPM KUCHIO
(ADK), amiHa akTMBHOCTI NO-CMHTa3M, a TakoX 3HUXEH-
He cuHTe3y NO abo NoCUNEHHS NOro iHaKTMBaL B YMO-
Bax rinokci .

CTpyKTYpHO-DYHKLiIOHANbHI 3MiHW CTiHKM CyAUH Npun
apTepianbHIl rinepTeHsi, y TOMy 4nCni X pemMoaernto-
BaHHS, eHaoTenianbHa oUCHYHKLiA, CeKpeLlid Ba3OKOH-
CTPUKTOPIB, MOPYLLYIOTb aBTOPErYNIsiLLit0 MO3KOBOMO KPO-
BOMJIMHY i NiABULLYIOTb BipOriAHICTb iLLEMIYHOrO MOLLKOA, -
KEHHS.

ADK y HN3bKNX KOHLLEHTPALLAAX NMPOSBNSAIOTb 3aXUC-
HY 4ito (MiKpoBiunaHy Ta aHTMOAACTOMHY), Y BUCOKUX —
MOLLKOOXKYKOTb BNACHI KNITUHM OPraHi3aMy LUASIXOM iHaK-
TuBaUi GEepMeHTIB, PyNHYBaAHHSA 6a3anbHUX i KINITUHHUX
Mem0OpaH, 3MiHTb cTpykTypy AHK, wo npnssoantb
0O pyhHaui eHpoTeniounTiB, TPOMOOUWTIB, HENPOHIB,
$ibpobnacTiB Ta iHWMX BUAIB KNITUH.

MepekuncHe okmcnenHs ninigis (MOJ1) B 6Giomembpa-
Hax aKTUBYE CUHTE3 iHAYKTOPIB arperawi TpomoounTiB
— eHOoMNepeKncie, a TakoXx NpocrarnaHanHie i TpPOMOOK-
CaHiB. 36inbLieHHs iHTeHcuBHOCTI MOJT y nnasmi Kposi 1
eHaoTeni npuU3BOAUTb A0 NPUTHIYEHHS pepMeHTY Npo-
CTauMKNiHCUHTETa3n. Y pesynbraTti 3HUXKYETbCA Cekpe-
Ui eHOoTenieM NPOCTauUnKiiHY — MOTYXHOro Npupoa-
HOro aTrpoMBOreHHOoro YMHHuKa [7].

MowkoaxxeHi B Npoueci OKNCAIOBA/IbHOrO CTpecy
6inkn 30e6inNbLLOro He BiAHOBNIOIOTLCA i NiAAAraTb yTU-
nizaui NpPoTeoniTUYHUMU CUCTEMAMMU, BXE 3MIHEHMU B
XO4i OKUCAOBaNIbHUX peakLin. Lle cnoBinbHIOE npouecu
yTunisaui, Npn3BoanTb OO0 3POCTaHHSA BMICTYy okcuaa-
TUBHUX MOOMDIKOBAHMX MPOTE HiB 3 MPOrpecyymm no-
PYLUEHHSAM KIITUHHUX PYHKLiA [24].

IHTEHCMBHICTb BiNlbHOPAOMKaNbHOr O OKUCNEHHS BU-
3HAYaETbCS K LLUBUAKICTIO YTBOPEHHS iHILIaTOpPIB BiNbHO-
pPaanKanibHOrO OKNCEHHS — aKTUBHUX HOPM KNCHIO, Tak
i QHTMOKCUOAHTHMMU MOXJIMBOCT IMU 3aXUCHUX CUCTEM
opraxiamy. Npy naTtonoriyHnx craHax 6anaHc y CUCTEMiI
«aKTUBHI (POPMU KMCHIO — aHTUOKCUOAHTHA CUCTEMa»
nopywiyerbesd [1].

Takum 4YnHOM, eHpgoTenianbHa ANCHYHKLIA — Le ne-
peayciMm ancbanaHc Mix MPoayKLIeE Ba3ogunaTyo4nX,
aHTunponipepaTNBHUX, aHrionPOTEKTOPHUX (hakTopiB
(NO, npocTaunkniH, TKAHUHHMIA aKTUBATOP Nia3mMiHore-
Hy Ta iH.) i BA30KOHCTPUKTOPHUX, NPOTPOMOOTUYHMX,
nponidpeparuBHUX, Npo3ananbHMX CyOCTaHUin (eHpo-
TesiH, TPOMOOKGCaH A, CYNepoKCUOaHioH, iHribiTop Tka-
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HMHHOIO aKkTmparopa naasmiHOreHy, UMTOKIHM Ta iH.).
Mpy ubOMY A0 KiHUS HEe ACHUM 3aULIAETbCA NUTaHHS
MEPBUHHOCTI ANCHYHKLi €HOO0TENI0 NPU KapaionoriyHin
naronori Ta psai iHpekuiiHux Hepyr, 3okpema BlJ1-
iHpekui /CHILi. O4eBMOHO, W0 PakTopu PU3NKY CYANH-
HMX 3axXBOPIOBaHb (BiK, KYPiHHS, HAOIMLIKOBA Bara, ate-
pPOreHHi gucninigemi , rineproMoLncTe HeMisd Ta iH.) paHo
4YM Ni3HO MOPYLLYTb GanaHc eHaoTeNi aNbHUX CYANHHUX
areHTiB, W0 BPeLWTi peani3yeTbCs B iHiLjilOBaHHI Ta npo-
rpeci NaronoriyHnx 3miH CyAWH, Yy TOMY 4uchi uepeob-
panbHux [1, 32, 33].

Ha cborogHi niaorBepaxeHa yyacTb CyAUHHOIO €H-
OOTenito B Pi3HMX NaTofIoOriYHMX npouecax, Lo Npu3Bo-
OATb A0 ileMiYHO-TiINOKCUYHUX, MiKPOLMPKYNATOPHUX
nopyLeHb: 3MiHa CekpeLi okcuay a3oTy Ta eHaoTeri-
Hy-1, 3MiHa eHO0Tenin3aneXxHUx MexaHiamiB Basopery-
neui , akTMBauisa OKMCNIOBAIbHUX MPOLLECIB, FeMOPEeO-
JIOriYHi NOPYLUEHHS, akTMBaLig TPOMOOUMTAPHO NaHKK
remocTaagy, iHiuiauia nponipepaTtmMBHMX NPOLLECIB rnag-
KOM’S1I30BUX KNITUH CyOVH, MOLWKOOXEHHSA eHOOoTesnio-
umTiB. Y 3B’A3Ky 3 UMM HabyBaEe BENIMKOr0 3HAYEHHS
nofanbLUue BUBYEHHS TOHKUX MEXaHi3MiB CYAMHHOro na-
TOreHesy Pi3HOMaHITHO iHpeKLiMHO naTonori .

Tak, Hew,o0aBHO NpauiBHMKaMU Hawo kadenpu
6yno BcTaHoBneHo, wo BUT-iHdekuia/CHIO cynpoBoa-
XYETbCH AUCOHYHKUIEID eHAO0TEeNito, Npo Wo CBigYuUTb
iCTOTHe 30iNbLLUEHHSA B CMPOBATLi KPOBi XBOPUX BMICTY
TpombomoayniHy, E-cenektuny i ¢paktopa BinnebpaH-
na. BusisneHa 3B0pOTHa KOpensiLig MixX KinbKicTio T-xen-
nepie i NnokasHMKamn eHaoTenianbHo ancdyHkui [27].

AsTopu noeenu, wo CHIO-acoujinoBaHi iHpekLi (Xpo-
HiYHWI renatut C, XpoHiyHUM renatut B, TyGepkynbo3
JNlereHb, repneTuyHi iHpekui , yporeHiTanbHUn xnamiai-
03 Ta iH.) NorNMbNI0TbL NEenKo-, NiMPOreHiio, a Takox
OMChYHKLi0 eHaoTenito, NpruiyoMy HabiNbLWWIA BNAWB Ha
NiABULLLEHHS piBHA TpoMOoMoayniny, E-cenekTuny i dpak-
Topa BinnebpaHga matotb HBV i, ocobnuso, HCV,
iHDIKYBHHS 9KMMIK CynpoBOOAXYIOTb BI1-iHdekuito [28].

Bigowmo, wo eHgoTenianbHa AMchyHKUis Moxe ByTu
obymosneHa BlJT-iHdekuj€eto, iMyHHOIO peakLi€eio Ha BipyC
abo edekTamm npoTmeipycHo Tepani . BlJ1-iHdekuia
MOXe BUKINNKATN PYHKLIOHIbHI NOPYLUEHHs eHO0TenNito,
CXOXi i3 CyOKNiHIYHMM 3anasieHHAM Mpu aTtepockieposi
[34]. Y BUl-iHdikOoBaHMX NauieHTiB 3 HM3bKKUM abo ce-
penHiM cepLeBO-CYAUHHUM PU3UKOM i PiBHAMU NiNiaiB y
MeXxax HopMaslbHUX 3Ha4veHb, nNpoTte, Byna BUSBEHA
eHpoTenianbHa ANchyHKLUia, 9K0 He Byno y 340pOBUX
0Ci6 KOHTpoNbHO rpynu [35].

MexaHi3MiB nowkogXeHHsa eHpoTenito npu BlJl-
iHbekui moxe OyTu oekinbka. Tak, y CBITOBIN niTeparypi
€ OaHi Nnpo 6eanocepenHe iHDikyBaHHSA eHgoTenito BlJlom
[36], xo4a npsgma umMTonaTtnuyHa Oia Bipycy Ha eHaoTen-
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iounTu We NoTpebye NiaTBeEpAXKeHHS. Binblw oBEeAEHOIO
€ cxema BlJ1-iHOyKOBaHOro ypaxeHHs eHaoTenianbHUX
KNiTUH Yepes Kackad, 3anasibHMX peakLii, Lo TakoxX €
BaXJIMBOIO NTaHKOI B naroreHesi BlJTHiHdekui . Binkn BlJly
3ano4aTKOBYIOTb BUAINEHHSA Npo3anasibHUX LUTOKIHIB,
Takux 9K iHTepnerkiH-8 (IJ1-8), i cnpnuyYnMHa0TbL anonTo3
eHgotenito [37].

Binomo, wo Bipyc iMmyHoOediunTy NIoANHN Npu no-
nagaHHi B opraHiam iH@ikye iMyHOKOMMNETEHTHI KiTUHN,
MPOHMKAE B KPOB’AHE PYCNO i PO3MNOBCIOAXYETLCH MO
opraHiamy. Y mMipy po3BuUTKy iHPEKLINHOMO npoLecy B
KPOBi BUSIBASAIOTb 3MiHM PiBHA dakTopiB, L0 Bigobpaxa-
I0Tb NEPCUCTEHTHY aKkTMBALil0O eHO0TENi CyanH abo X
MOLLKOOKEHHS | BNNMBAOTb HA PYHKLIIOHYBAHHS CUCTe-
MW Koarynaui -aHTmkoarynsui B KpoB’sHOMY pycni. Y
kpoBi BUl-iHpikoBaHMX 0Ci6 OOCNIOHUKN BCTAHOBUAU
36inbweHHa BmicTy ¢dakTtopa VIl ¢poH BinnebpaHaa, 3a
[OMOMOrol0 KOro 34iNCHIOETLCA aaresis TPoMoOounTiB
Ha MemMOpaHi eHoOTeniaNnbHUX KNITUH, L0 Beae A0 TPOM-
6oyTBOpPEHHS. [NpK LbOMY KiNbKicTb (pakTopa BinnebpaH-
[a KOpestoe 3i 3MeHLeHHAM Yucna CD4+-T-nimdpounTis,
piBHEM B2-MiKPOrnobyniHy i BipyCHUM HaBaHTaXEHHSM,
TOOTO YMHHMKaAMM, LLO BigoOpaxaloTb naroreHes 3a-
xBoptoBaHHA [27]. CtaH rinepkoarynsui kposi y BlJI-
iHpikoBaHUX 0OCIO MOB’A3aHUI TakoX 3i 36iNbLUEHHAM
BMICTY B KpOBi iHriGiTOpa akTmBaTopa naasmiHOreHy,
CApUSIOHOro TPOMOOYTBOPEHHIO, | 3BMEHLUEHHAM PiBHS
aHTuKoarynsaHTHoro S-Ginka [38]. Y natoreHesi 3axBo-
PIOBAHHS 3HA4YHE 3HWXEHHS ymcna CD4+-nimpouunTiB y
KPOBI CynpOBOAXYBa10Cs 30iNbLLIEHHAM BMICTY PO34UH-
Horo TpombomopayniHy, To6To BigOyBanocs BigLLenneH-
He Big noBepxHi EK TpombGomoayniHy, HasiBHICTb 9KOrO
3abe3neyye aHTUTPOMOOreHHi GYHKL BHYTPILWHBO MO-
BEPXHi cyauH [27]. 36inbLUEHHS BMICTY Y KPOBi MapKepiB
aKTMBAaLi i MOWKOMXXEHHA eHAOTeNianbHUX KNITUH, Npea-
CcTaBfieHUX Buue, MabyTb, NOB’S13aHO 3 KMCHEBUM BU-
OyXOM, OCKiNIbKM aHTUOKCMAAHTHa Tepanis XBOpPUX Ha
CHIA npuBogmna sk A0 NOAiNLWeHHs KJiHiYHOro nepe-
Giry 3axBOPIOBAHHS, TakK i 4O 3MEHLLUEHHS LINX MOKa3HMKIB
[39]. Pasom 3 TpOMBOYTBOPEHHSIM Y CYAVHHOMY PYChi Y
HEBENNKO 4YacTuUHU BlJT-iH}piKOBaHMX NALEHTIB 3 TPOM-
BOTNYHOK TPOMOOLIMTOMEHIYHOKO NYPRYPOIO | PiAKICHO
TPOMOOTMYHOIO MiKpOoaHrionarieto AMchyHKLUia eHaoTe-
N0 BMABNANACA TaKOX JIOKANbHOW nponidpepauieto
MiKPOCYAMHHUX eHOoTenianbHNX KNiTUH 3a BiACYTHOCTI
3ananbHoro npouecy [40]. MNpu upbomMy cupoBaTka KpOBi
TaKMX XBOPUX MicTuUna pakTopu, 9ki Ipy  BUKOPUCTaHHi
in vitro 4epes akTmBauito Fas-niraHga BMkInkanu anon-
TO3 eHpoTenianbHUX KNiTuH [41].

OpnHak, nonpw iHTEHCMBHE O0CNIOAXEHHSA pPoni i1 Me-
XaHi3My eHOoTeNianbHO AMCOYHKLi NpU Pi3HUX XBOPO-

Gax, 3HadeHHda npu Bl1-Hdekui noci 3’acoBaHe He-
OOCTaTHbO.
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ENDOTHELIUM: FUNCTIONAL
PROPERTIES AND ITS DYSFUNCTION

Kh.I. Vozna, V.D. Moskaliuk

SUMMARY. The study deals with current information
about the physiology of endothelium and
pathogenesis of endothelial dysfunction. Particular
attention is paid to the influence of many
interconnected vasoactive substances of endothelial
origin, especially nitric oxide (NO) and endothelin.
Despite the generally accepted value of endothelial
dysfunction in cardiovascular and cerebral diseases,
much attention is paid to the role of this phenomenon
in some somatic and infectious diseases, particularly
in HIV-infection/AIDS.

Key words: endothelium, endothelial dysfunction,
cardiovascular pathology, HIV-infection/AIDS.
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