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Âñòóï. Öåðåáðîâàñêóëÿðí³ çàõâîðþâàííÿ º îäí³ºþ ç
íàéá³ëüø àêòóàëüíèõ ïðîáëåì ñó÷àñíî¿ ìåäèöèíè. Íàé-
÷àñò³øå âîíè âèíèêàþòü ÿê óñêëàäíåííÿ ìåòàáîë³÷íîãî
ñèíäðîìó (ÌÑ), ùî ïîºäíóº àðòåð³àëüíó ã³ïåðòåíç³þ,
äèñë³ï³äåì³þ, öóêðîâèé ä³àáåò 2 òèïó òà àáäîì³íàëüíå
îæèð³ííÿ [5]. Îñíîâíèì ìîðôîëîã³÷íèì ñóáñòðàòîì
óðàæåííÿ àðòåð³é ïðè îïèñàíèõ ïðîÿâàõ ÌÑ º àòåðîñêëå-
ðîç (ÀÑ), ìîðôîãåíåç ÿêîãî íà ñüîãîäí³øí³é äåíü âèâ÷å-
íèé íåäîñòàòíüî, íåçâàæàþ÷è íà âåëèêó ê³ëüê³ñòü òåîð³é,
ùî íàìàãàþòüñÿ ïîÿñíèòè éîãî âèíèêíåííÿ [2]. Åêñïåðè-
ìåíòàëüí³ ðîáîòè íå ìîæóòü â³äòâîðèòè ðåàëüíî¿ ïîñë³äîâ-
íîñò³ ïîä³é, ùî â³äáóâàþòüñÿ ïðè óòâîðåíí³ àòåðîñêëåðî-
òè÷íî¿ áëÿøêè, òîìó ïîòð³áíî çíàõîäèòè íîâ³ ï³äõîäè äî
âèâ÷åííÿ àóòîïñ³éíîãî ³ îïåðàö³éíîãî ìàòåð³àëó.

Âàæëèâà ðîëü ó ïàòî- ³ ìîðôîãåíåç³ àòåðîñêëåðîçó
â³äâîäèòüñÿ åíäîòåë³þ, ùî çíàéøëî ñâîº â³äîáðàæåííÿ ó
“òåîð³¿ ïîøêîäæåííÿ åíäîòåë³þ”. Çã³äíî ç ö³ºþ òåîð³ºþ,
ïðè÷èíîþ ðîçâèòêó àòåðîñêëåðîòè÷íîãî óðàæåííÿ àð-
òåð³é º âèíèêíåííÿ äåôåêò³â ó åíäîòåë³¿ ç àäãåç³ºþ òðîì-
áîöèò³â, ÿêà ñóïðîâîäæóºòüñÿ âèâ³ëüíåííÿì á³îëîã³÷íî
àêòèâíèõ ðå÷îâèí, ùî àêòèâóþòü òðîìáîöèòàðíó àãðåãà-
ö³þ ³ ôîðìóâàííÿ òðîìáà. Îäíàê, â îñòàíí³ ðîêè âèñóâà-
þòüñÿ òàê³ òåîð³¿, ÿê “ìîíîêëîíàëüíà” ³ òåîð³ÿ “³ìóííîãî
çàïàëåííÿ”, ÿê³ çàïåðå÷óþòü ðîëü ìåõàí³÷íîãî ïîøêîä-
æåííÿ åíäîòåë³þ ³ ïðîïîíóþòü ñïèðàòèñÿ íà çì³íè ïðî-
íèêíîñò³ åíäîòåë³þ ³ ïðîë³ôåðàö³¿ êë³òèí ñóäèííî¿ ñò³íêè [2].
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Ðåçþìå. Â ñòàòò³ ïðåäñòàâëåí³ ðåçóëüòàòè äîñë³äæåííÿ ñòàíó åíäîòåë³þ àðòåð³é ãîëîâíîãî ìîçêó
ïðè ìåòàáîë³÷íîìó ñèíäðîì³, óñêëàäíåíîìó ³øåì³÷íèì ³ ãåìîðàã³÷íèì ³íñóëüòîì, ç âèêîðèñòàííÿì åíäî-
òåë³àëüíîãî êë³òèííîãî ìàðêåðó CD31. Âñòàíîâëåí³ ñòðóêòóðí³ çì³íè åíäîòåë³þ ó âèãëÿä³ ðîçðèâó,
äåñêâàìàö³¿ ³ â³äøàðóâàííÿ, óòâîðåííÿ ñêóï÷åíü äåñêâàìîâàíèõ åíäîòåë³îöèò³â, ùî º âàæëèâîþ ñêëàäî-
âîþ ìîðôîãåíåçó çì³í àðòåð³é ãîëîâíîãî ìîçêó ïðè ìåòàáîë³÷íîìó ñèíäðîì³.

Êëþ÷îâ³ ñëîâà: åíäîòåë³é, åíäîòåë³àëüíèé êë³òèííèé ìàðêåð CD31, ³øåì³÷íèé ³íñóëüò, ãåìîðàã³÷íèé
³íñóëüò, ìåòàáîë³÷íèé ñèíäðîì.

Åíäîòåë³é íà ñüîãîäí³øí³é äåíü ðîçãëÿäàºòüñÿ ÿê ñêëàäíà
ìåòàáîë³÷íà ñèñòåìà, ÿê³é â³äâîäèòüñÿ âàæëèâà ðîëü â
àóòîðåãóëÿö³¿ êðîâîîá³ãó, ï³äòðèìö³ ãîìåîñòàçó øëÿõîì
ðåãóëÿö³¿ òîíóñó ñóäèí [3]. Îòæå, àêòóàëüíèì º âèâ÷åííÿ
ðîë³ åíäîòåë³þ ó ìîðôîãåíåç³ óðàæåííÿ àðòåð³é ãîëîâíîãî
ìîçêó, çîêðåìà ïðè ìåòàáîë³÷íîìó ñèíäðîì³.

Ìåòîþ äîñë³äæåííÿ ñòàëî âèâ÷åííÿ ñòàíó åíäîòåë³þ
ñóäèí ãîëîâíîãî ìîçêó ó ïàö³ºíò³â ç ìåòàáîë³÷íèì ñèíäðî-
ìîì, óñêëàäíåíèì ³øåì³÷íèì ³ ãåìîðàã³÷íèì ³íñóëüòîì.

Ìàòåð³àë ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåí³ ñóäèíè
ãîëîâíîãî ìîçêó 30 ïîìåðëèõ ç ãåìîðàã³÷íèìè ³íñóëüòà-
ìè, 30 – ç ³øåì³÷íèìè ³íôàðêòàìè íà ôîí³ ÌÑ, ³ 20 ïîìåð-
ëèõ â³ä ïðè÷èí, íå ïîâ’ÿçàíèõ ³ç öåðåáðîâàñêóëÿðíèìè
çàõâîðþâàííÿìè (ãðóïà ïîð³âíÿííÿ). Ñåðåäí³é â³ê ïîìåð-
ëèõ ç ãåìîðàã³÷íèì ³íñóëüòîì ñòàíîâèâ 52,6±2,8 ðîê³â, ç
³øåì³÷íèì ³íñóëüòîì – 54,8 ± 3,6 ðîê³â, ãðóïè ïîð³âíÿííÿ
50,4±4,7 ðîê³â, Äîñë³äæóâàëè àðòåð³¿ äâîõ ñòðóêòóðíî-
ôóíêö³îíàëüíèõ ð³âí³â: ìàã³ñòðàëüí³ – ñîíí³ àðòåð³¿ ³ åêñò-
ðàöåðåáðàëüí³ – àðòåð³¿ îñíîâè ìîçêó. Ã³ñòîëîã³÷í³ ïðå-
ïàðàòè ñóäèí ôàðáóâàëè ãåìàòîêñèë³íîì-åîçèíîì, à
òàêîæ ïðîâîäèëè ³ìóíîã³ñòîõ³ì³÷íå äîñë³äæåííÿ ç âèêî-
ðèñòàííÿì ìàðêåðó CD 31/ PECAM-1(Endothelial Cell
Marker)Ab-1.

Ìàòåð³àë ô³êñóâàëè â 10% ðîç÷èí³ íåéòðàëüíîãî çàáó-
ôåðåíîãî ôîðìàë³íó, ïðîâîäèëè çà çàãàëüíîïðèéíÿòîþ
ìåòîäèêîþ. Äëÿ ïðîâåäåííÿ ³ìóíîã³ñòîõ³ì³÷íèõ ðåàêö³é
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çð³çè òîâùèíîþ 5 ìêì ìîíòóâàëè íà àäãåçèâí³ ñêåëüöÿ
Super Frost Plus (ô³ðìè Menzel), äåïàðàô³íóâàëè, ã³äðàòó-
âàëè ³ îáðîáëÿëè 3% ðîç÷èíîì ïåðåêèñó âîäíþ äëÿ áëî-
êóâàííÿ åíäîãåííî¿ ïåðîêñèäàçè. Â ÿêîñò³ äðóãèõ àíòèò³ë
âèêîðèñòîâóâàëè íàá³ð Ultra Vision Detection System
(ô³ðìè Thermo Scientific).

²ìóíîïîçèòèâí³ñòü ìàðêåðà CD 31 â³äì³÷àºòüñÿ â öèòî-
ïëàçì³ òà êë³òèíí³é îáîëîíö³. Ðåçóëüòàòè ³ìóíîã³ñòîõ³ì³÷-
íî¿ ðåàêö³¿ îö³íþâàëè íàï³âê³ëüê³ñíèì ìåòîäîì â áàëàõ
â³ä 0 äî 6 çà çàãàëüíîïðèéíÿòîþ ìåòîäèêîþ ç óðàõóâàí-
íÿì çàôàðáîâàíèõ êë³òèí [1]. 0 áàë³â âèçíà÷àëè ïðè â³äñóò-
íîñò³ çàôàðáóâàííÿ, 1 áàë – äî 10%, 2 áàëè – äî 20%, 3
áàëè – äî 30%, 4 äàëè – äî 40%, 5 áàë³â – äî 50%, 6 áàë³â –
á³ëüøå 50% çàôàðáîâàíèõ êë³òèí. Êð³ì òîãî, îö³íþâàëè
ñòóï³íü ³íòåíñèâíîñò³ çàáàðâëåííÿ: 0 – â³äñóòí³ñòü çàáàðâ-
ëåííÿ, 1 (+) – ñëàáêå çàáàðâëåííÿ ñâ³òëî-êîðè÷íåâîãî êî-
ëüîðó, 2 (++) – ïîì³ðíå çàáàðâëåííÿ êîðè÷íåâîãî êîëüî-
ðó, 3 (+++) – âèðàæåíå çàáàðâëåííÿ òåìíî-êîðè÷íåâîãî
êîëüîðó. Ã³ñòîëîã³÷íå äîñë³äæåííÿ ³ ôîòîçéîìêó ì³êðîï-
ðåïàðàò³â ïðîâîäèëè íà ì³êðîñêîï³ AxioScop 40 (Zeiss).

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Ïðè äîñë³äæåíí³ ìàð-
êåðà CD31 â ñò³íö³ àðòåð³é ó ãðóï³ õâîðèõ ç ³øåì³÷íèì
³íñóëüòîì áóëî âèÿâëåíî íåð³âíîì³ðíå â³äêëàäàííÿ àíòè-
ãåíó â åíäîòåë³¿ – 3,2±0,3 áàëè. Ó ãðóï³ ç ãåìîðàã³÷íèì
³íñóëüòîì òàêîæ ñïîñòåð³ãàëàñü íåð³âíîì³ðíà åêñïðåñ³ÿ,
ïðè÷îìó âîãíèùåâî âèñîêà åêñïðåñ³ÿ ìåæóâàëàñü ç ¿¿
â³äñóòí³ñòþ, ³ ñòàíîâèëà â ñåðåäíüîìó 3,8±0,2 áàëè
(ð>0,05). Åíäîòåë³é ñóäèí ãîëîâíîãî ìîçêó ïðè ³øåì³÷íèõ
³ ãåìîðàã³÷íèõ ³íñóëüòàõ íà ôîí³ ÌÑ íàáóâàº ñòðóêòóðíèõ
çì³í ó âèãëÿä³ ðîçðèâó, äåñêâàìàö³¿ ³ â³äøàðóâàííÿ, óòâî-
ðåííÿ ñêóï÷åíü äåñêâàìîâàíèõ åíäîòåë³îöèò³â (Ðèñ. 1-3).
Ðàçîì ç òèì, ó ãðóï³ ïîð³âíÿííÿ â ðåàêö³¿ äî CD31 âèÿâëÿ-
ëîñü ð³âíîì³ðíå â³äêëàäàííÿ àíòèãåíó – 5,6±0,2 áàëè, ùî
äîñòîâ³ðíî á³ëüøå, í³æ ó äîñë³äæóâàíèõ ãðóïàõ (ð<0,05)
(Ðèñ.4).

Ñë³ä çàçíà÷èòè, ùî ïðè ãåìîðàã³÷íîìó ³íñóëüò³ â àðòå-
ð³ÿõ ãîëîâíîãî ìîçêó âèçíà÷àºòüñÿ á³ëüø ïîòîâùåíèé
åíäîòåë³é ó ïîð³âíÿíí³ ç ñóäèíàìè ïðè ³øåì³÷íîìó
³íñóëüò³, îäíàê êë³òèíè åíäîòåë³þ òàêîæ ç äèñòðîô³÷íèìè,
íåêðîòè÷íèìè çì³íàìè, äåñêâàìàö³ºþ (Ðèñ. 5, 6).

Ðèñ. 1. Åêñïðåñ³ÿ ìàðêåðó CD31 â åíäîòåë³¿ àðòåð³¿ ïàö³ºíòà
ç ³øåì³÷íèì ³íñóëüòîì – äåñêâàìàö³ÿ,

â³äøàðóâàííÿ åíäîòåë³þ. õ1000.

Ðèñ. 2. Åêñïðåñ³ÿ ìàðêåðó CD31 â åíäîòåë³¿ àðòåð³¿ ïàö³ºíòà
ç ³øåì³÷íèì ³íñóëüòîì – äèñòðîô³÷í³ çì³íè,

â³äøàðóâàííÿ åíäîòåë³þ. õ1000.

Ðèñ. 3. Åêñïðåñ³ÿ ìàðêåðó CD31 â åíäîòåë³¿ àðòåð³¿ ïàö³ºíòà
ç ³øåì³÷íèì ³íñóëüòîì – óòâîðåííÿ ñêóï÷åíü

äåñêâàìîâàíèõ åíäîòåë³îöèò³â. õ1000.

Ðèñ. 4. Åêñïðåñ³ÿ ìàðêåðó CD31 â íåïîøêîäæåíîìó åíäîòåë³¿
àðòåð³¿ â ãðóï³ ïîð³âíÿííÿ. õ1000.
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Ðèñ. 6. Åêñïðåñ³ÿ ìàðêåðó CD31 â åíäîòåë³¿ àðòåð³¿ ïàö³ºíòà
ç ãåìîðàã³÷íèì ³íñóëüòîì – âîãíèùåâî: íåêðîç,

äåñêâàìàö³ÿ åíäîòåë³þ. õ1000.

Ðèñ. 5. Åêñïðåñ³ÿ ìàðêåðó CD31 â åíäîòåë³¿ àðòåð³¿ ïàö³ºíòà
ç ãåìîðàã³÷íèì ³íñóëüòîì – ïîòîâùåííÿ åíäîòåë³þ;

êë³òèíè ç äèñòðîô³÷íèìè çì³íàìè. õ1000.

Îòæå, ãîâîðÿ÷è ïðî ïîøêîäæåííÿ åíäîòåë³þ, íå ñë³ä
ââàæàòè, ùî çì³íè ïîâèíí³ â³äáóâàòèñÿ íà ìàêðîñêîï³÷-
íîìó ð³âí³, äîñòàòíüî óðàæåííÿ åíäîòåë³þ íà êë³òèííîìó
ð³âí³, òîáòî çì³í ìîðôîëîã³¿ åíäîòåë³àëüíèõ êë³òèí â
ì³ñöÿõ, äå â ïîäàëüøîìó ìîæóòü ðîçâèâàòèñü àòåðîñêëå-
ðîòè÷í³ áëÿøêè. Ââàæàþòü, ùî åíäîòåë³àëüíèé áàð’ºð
â³ä³ãðàº àêòèâíó ðîëü ó âèíèêíåíí³ àòåðîñêëåðîòè÷íî¿
áëÿøêè øëÿõîì ðåãóëÿö³¿ ïðîíèêíåííÿ åíäîòåä³àëüíîãî
ïîêðèâó, øëÿõîì ëîêàëüíî¿ ñåêðåö³¿ âàçîàêòèâíèõ ìåä³à-
òîð³â [6]. Åíäîòåë³é êðóïíèõ ñóäèí ìîæå âèâ³ëüíþâàòè
ïðîñòàãëàíäèíè, ðóéíóâàòè áðàäèê³í³í ³ ãåíåðóâàòè àíã³î-
òåíçèí [8]. Âñòàíîâëåíî, ùî ïðè ïîðóøåíí³ ìîçêîâîãî
êðîâîîá³ãó àêòèâóºòüñÿ â³ëüíîðàäèêàëüíå îêèñëþâàííÿ,
ùî ïðèçâîäèòü äî çì³í á³ëêîâî-ë³ï³äíèõ êîìïîíåíò³â
êë³òèííèõ ìåìáðàí, â òîìó ÷èñë³ åíäîòåë³àëüíèõ [4].

Àêòèâíå ôîðìóâàííÿ ã³ñòàì³íó åíäîòåë³àëüíèìè êë³òè-
íàìè â ðåçóëüòàò³ ôóíêö³îíóâàííÿ ã³ñòèäèí-êàðáîêñèëàçíî¿
ñèñòåìè â ä³ëÿíö³ ñóäèííî¿ ñò³íêè ç ï³äâèùåíèì ãåìîäèíàì³÷-
íèì íàïðóæåííÿì º îäí³ºþ ç ïðè÷èí çá³ëüøåííÿ ëîêàëüíî¿
ïðîíèêíîñò³ àðòåð³é [9]. Òàêîæ, ã³ñòèäèí-êàðáîêñèëàçíà
àêòèâí³ñòü â åíäîòåë³¿ ìîæå çá³ëüøóâàòèñü ï³ä âïëèâîì
òàêèõ ôàêòîð³â, ÿê ã³ïåðòåíç³ÿ, ã³ïåðõîëåñòåðèíåì³ÿ [7].

Âèñíîâêè
Äëÿ óòâîðåííÿ àòåðîñêëåðîòè÷íèõ óðàæåíü àðòåð³é

êð³ì äèñë³ïîïðîòå¿äåì³¿ íåîáõ³äíå óðàæåííÿ åíäîòåë³þ
íà ð³âí³ çì³í åíäîòåë³àëüíèõ êë³òèí, ùî ñåêðåòóþòü ôàêòî-
ðè, ÿê³ âïëèâàþòü íà àäãåç³þ ³ ïðîíèêíåííÿ â ³íòèìó
ë³ïîïðîòå¿ä³â íèçüêî¿ ù³ëüíîñò³.

Ïåðñïåêòèâîþ äîñë³äæåíü ó öüîìó íàïðÿìêó º ïî-
äàëüøå âèâ÷åííÿ ìåõàí³çì³â óðàæåííÿ ñóäèííî¿ ñò³íêè
àðòåð³é ãîëîâíîãî ìîçêó ïðè ìåòàáîë³÷íîìó ñèíäðîì³
äëÿ ðîçðîáêè øëÿõ³â êîðåêö³¿ öèõ çì³í ³ çàïîá³ãàííÿ òàêèõ
âàæêèõ óêëàäåíü, ÿê ³íñóëüòè.

Ðåöåíçåíò: ä.ìåä.í., ïðîôåñîð ×åðêàñîâ Â.Ã.
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Ðåçþìå. Â ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû èññëå-
äîâàíèÿ ñîñòîÿíèÿ ýíäîòåëèÿ àðòåðèé ãîëîâíîãî ìîçãà
ïðè ìåòàáîëè÷åñêîì ñèíäðîìå, îñëîæíåííîì èøåìè-
÷åñêèì è ãåìîððàãè÷åñêèì èíñóëüòîì, ñ èñïîëüçîâàíè-
åì ýíäîòåëèàëüíîãî êëåòî÷íîãî ìàðêåðà CD31. Óñòà-
íîâëåíû ñòðóêòóðíûå èçìåíåíèÿ ýíäîòåëèÿ â âèäå ðàç-
ðûâà, äåñêâàìàöèè, îòñëàèâàíèÿ, îáðàçîâàíèÿ ñêîïëå-
íèé äåñêâàìèðîâàííûõ ýíäîòåëèîöèòîâ, ÷òî ÿâëÿåòñÿ
âàæíîé ñîñòàâëÿþùåé ìîðôîãåíåçà èçìåíåíèé àðòå-
ðèé ãîëîâíîãî ìîçãà ïðè ìåòàáîëè÷åñêîì ñèíäðîìå.

Êëþ÷åâûå ñëîâà: ýíäîòåëèé, ýíäîòåëèàëüíûé êëå-
òî÷íûé ìàðêåð CD31, èøåìè÷åñêèé èíñóëüò, ãåìîððàãè-
÷åñêèé èíñóëüò, ìåòàáîëè÷åñêèé ñèíäðîì.

ROLE  OF  ÅNDOTHELIUM  IN  MORPHOGENESIS
OF  FEATURES  OF  BLOOD  VESSEL

IN PATIENTS  WITH  METABOLIC  SYNDROME
COMPLICATED  BY  STROKE

N. Chuiko
Ivano-Frankivsk National Medical University,
Ivano-Frankivsk, Ukraine

Abstract. The article presents the results of investigation
of endothelium of blood vessel in patients with metabolic
syndrome, complicated by ischemic and hemorrhagic
stroke, with endothelial cell marker CD31.

The structural changes of endothelia as a break,
desquamation, removing layer by layer, formation of
accumulations of endothelial cell are important in
morphogenesis of changes of brain arteries at metabolic
syndrome.

Key words: endothelium, endothelial cell marker CD31,
ischemic stroke, hemorrhagic stroke, metabolic syndrome.


