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ÄÈÑÔÓÍÊÖ²ß ÅÍÄÎÒÅË²Þ ÒÀ ÐÈÇÈÊ
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Æ²ÍÎÊ, ßÊ² ÏÅÐÅÍÅÑËÈ

ÏÐÅÅÊËÀÌÏÑ²Þ

Ðåçþìå. Åíäîòåë³àëüíà äèñôóíêö³ÿ - îäèí ç íàéá³ëüø ðàíí³õ

ìàðêåð³â ³ âàæëèâà ïàòîãåíåòè÷íà ëàíêà àòåðîñêëåðîçó,

íàéá³ëüø ³ñòîòíèì ìåõàí³çìîì ÿêîãî º ïîðóøåííÿ â ñèñòåì³

ñèíòåçó NO ³ ïðèãí³÷åííÿ NO-ñèíòàçè. Ç ìåòîþ âèâ÷åííÿ

ïîë³ìîðô³çìó G-894T ïðîìîòîðà ãåíà åíäîòåë³àëüíî¿ NO-

ñèíòåòàçè (eNOS) ³ îñîáëèâîñòåé çì³í ç áîêó ñåðöåâî-ñóäèííî¿

ñèñòåìè â çàëåæíîñò³ â³ä âèÿâëåíîãî ãåíîòèïó îáñòåæåíî 35

æ³íîê ç ïðååêëàìïñ³ºþ â àíàìíåç³, ÿêèì áóëî ïðîâåäåíî òðèï-

ëåêñíå ñêàíóâàííÿ åêñòðà- òà ³íòðàêðàí³àëüíèõ àðòåð³é,

âèçíà÷åííÿ ð³âí³â ë³ï³äíîãî ñïåêòðà êðîâ³ ³ ì³êðîàëüáóì³íóð³¿,

ãåíîòèïóâàííÿ G-894T ïðîìîòîðà eNOS ìåòîäîì ïîë³ìåðàçíî¿

ëàíöþãîâî¿ ðåàêö³¿. Âñòàíîâëåíî, ùî ó æ³íîê ç ïðååêëàìïñ³ºþ â

àíàìíåç³ çóñòð³÷àºòüñÿ ò³ëüêè äâà âàð³àíòè ãåíîòèïó: ãåòåðî-

çèãîòíèé GT-ãåíîòèï (82,9%) ³ ãîìîçèãîòíèé (ïàòîëîã³÷íèé)

ÒÒ-ãåíîòèï (17,1%). Äèñë³ï³äåì³ÿ âèÿâëåíà ó á³ëüøîñò³ (87,1%)

îáñòåæåíèõ íåçàëåæíî â³ä ãåíîòèïó, à GT-ãåíîòèï áóâ

àñîö³éîâàíèé ç äîñòîâ³ðíî á³ëüø âèñîêèì ð³âíåì ì³êðîàëüáóì³-

íóð³¿, âíóòð³øíüî÷åðåïíî¿ ã³ïåðòåíç³¿ ³ ïàòîëîã³÷íî¿ çâèâèñ-

òîñò³ öåðåáðàëüíèõ ñóäèí. Öå ñâ³ä÷èòü ïðî òå, ùî æ³íêè ç

ïðååêëàìïñ³ºþ â àíàìíåç³ ìàþòü ï³äâèùåíèé ðèçèê ðîçâèòêó

³øåì³÷íî¿ õâîðîáè ñåðöÿ, àðòåð³àëüíî¿ ã³ïåðòåíç³¿, ñåðöåâî¿

íåäîñòàòíîñò³, ùî îáóìîâëþº äîö³ëüí³ñòü àêòèâíîãî äèñïàí-

ñåðíîãî ñïîñòåðåæåííÿ ï³ñëÿ ïîëîã³â.

Êëþ÷îâ³ ñëîâà: åíäîòåë³àëüíà

äèñôóíêö³ÿ, ïðååêëàìïñ³ÿ, êàð-

ä³îâàñêóëÿðíèé ðèçèê.

Âñòóï
Åíäîòåë³àëüíà äèñôóíêö³ÿ (ÅÄ) º îäíèì ç íàé-

á³ëüø ðàíí³õ ìàðêåð³â [21] ³ âàæëèâèõ ïàòî-

ãåíåòè÷íèõ ëàíîê [19] àòåðîñêëåðîçó, ïðè ÿêîìó

ïîðóøóºòüñÿ áàëàíñ ì³æ ãóìîðàëüíèìè ÷èííè-

êàìè, ùî ìàþòü ïîòåíö³éíî çàõèñíó ä³þ (NO, åí-

äîòåë³àëüíèé ôàêòîð ã³ïåðïîëÿðèçàö³¿, ïðîñòàã-

ëàíäèí - PGI), ³ ôàêòîðàìè, ÿê³ ïîøêîäæóþòü

ñóäèííó ñò³íêó (åíäîòåë³í 1, òðîìáîêñàí À2,

ñóïåðîêñèä-àí³îí). Îäí³ºþ ç íàéá³ëüø ³ñòîòíèõ

ëàíîê, ÿêà ïîøêîäæóºòüñÿ â åíäîòåë³¿ ïðè àòå-

ðîñêëåðîç³, º ïîðóøåííÿ â ñèñòåì³ ñèíòåçó NO ³

ïðèãí³÷åííÿ NO-ñèíòàçè ï³ä âïëèâîì ï³äâèùå-

íîãî ð³âíÿ õîëåñòåðèíó ³ ë³ïîïðîòå¿ä³â íèçüêî¿

ù³ëüíîñò³ êðîâ³ [8, 15, 20], ùî ñïðèÿº ï³äâèùåíîìó

êë³òèííîìó ðîñòó, àäãåç³¿ ³ àãðåãàö³¿ òðîìáîöèò³â

êðîâ³, òðîìáîóòâîðåííÿ â ñóäèíàõ ³ ðîçâèòêó âàçî-

êîíñòðèêö³¿ [3, 4]. ÅÄ º ïåðøèì åòàïîì ðîçâèòêó

êîðîíàðíîãî àòåðîñêëåðîçó [20].

Òåðì³í "ïðååêëàìïñ³ÿ" îá'ºäíóº ê³ëüêà êë³í³÷-

íèõ ñèíäðîì³â, â îñíîâ³ ÿêèõ ëåæèòü ãåíåðàë³-

çîâàíå ïîøêîäæåííÿ åíäîòåë³þ. Ïðîâ³äíèì ïàòî-

ãåíåòè÷íèì ìåõàí³çìîì ¿¿ ðîçâèòêó º âèíèêíåííÿ

åíäîòåë³àëüíî¿ äèñôóíêö³¿ ó âàã³òíî¿ æ³íêè, âíàñ-

ë³äîê ÿêî¿ â³äáóâàºòüñÿ çíèæåííÿ ñèíòåçó âàçî-

äèëÿòàòîð³â ³ ã³ïåðïðîäóêö³ÿ âàçîïðåñîð³â.

Êë³í³÷íèìè ñèìïòîìàìè öèõ ïðîöåñ³â º íàáðÿêè,

ïðîòå¿íóð³ÿ ³ àðòåð³àëüíà ã³ïåðòåíç³ÿ (ÀÃ) [6, 14].

Ðèçèê ñåðöåâî-ñóäèííèõ çàõâîðþâàíü (ÑÑÇ) ó

æ³íîê â ðåïðîäóêòèâíîìó â³ö³ â³äíîñíî íåâèñîêèé,

îäíàê, çà äàíèìè åï³äåì³îëîã³÷íèõ äîñë³äæåíü,

êîæíà äåñÿòà æ³íêà ä³òîðîäíîãî â³êó â Óêðà¿í³

ìàº ï³äâèùåíèé àðòåð³àëüíèé òèñê [2]. Ó âåëèêèõ

ïðîñïåêòèâíèõ äîñë³äæåííÿõ áóëî ïðîäåìîíñòðî-

âàíî, ùî â æ³íîê ÿê³ ïåðåíåñëè ãåñòàö³éíó ã³-

ïåðòåíç³þ (áåç ïðîòå¿íóð³¿) àáî ïðååêëàìïñ³þ, ó

ìàéáóòíüîìó ³ñíóº ï³äâèùåíèé ðèçèê ðîçâèòêó

ÀÃ, ñìåðò³ â³ä ³íñóëüòó ³ ñìåðò³ â³ä âñ³õ ÑÑÇ, ùî

çàëåæèòü â³ä ñòóïåíÿ ïîðóøåííÿ åíäîòåë³àëüíî¿

ôóíêö³¿, ìåòàáîë³çìó âóãëåâîä³â ³ ë³ï³ä³â [1, 9, 18].

Ç ïîçèö³é ñó÷àñíèõ ìîëåêóëÿðíî-ãåíåòè÷íèõ

ïîãëÿä³â â ã³ïåðòåíç³îëîã³³ ñïàäêîâ³ ôàêòîðè ðèçè-

êó º íàéá³ëüø çíà÷óùèìè ñåðåä ïðåäèêòîð³â ÀÃ;

âîíè âèçíà÷àþòü ðîçâèòîê, ïåðåá³ã ³ ïðîãíîç

çàõâîðþâàííÿ. Äî òåïåð³øíüîãî ÷àñó îïèñàíèé

ïîë³ìîðô³çì ãåíà eNOS â 11 ì³ñöÿõ, 8 ç ÿêèõ âèâ-

÷àëèñÿ â ÿêîñò³ ìîæëèâèõ ôàêòîð³â ðèçèêó ñåð-

öåâî-ñóäèííèõ çàõâîðþâàíü [23]. Íîñ³éñòâî

ìóòàíòíîãî Ò-àëåëÿ ãåíà eNOS àñîö³þºòüñÿ ç

á³ëüøîþ ÷àñòîòîþ åíäîòåë³àëüíî¿ äèñôóíêö³¿ ó

õâîðèõ ç åñåíö³àëüíîþ ÀÃ ç ã³ïåðòðîô³ºþ ë³âîãî

øëóíî÷êà [5], ï³äâèùåíèì ð³âíåì àðòåð³àëüíîãî

  Ò.Ã. Îñòàí³íà, 2015

Îðèã³íàëüí³ äîñë³äæåííÿ
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òèñêó (ÀÒ) [7] ³ ðàíí³ì ðîçâèòêîì ä³àñòîë³÷íî¿

äèñôóíêö³¿ ë³âîãî øëóíî÷êà [17].

Ìåòà äîñë³äæåííÿ
Âèâ÷èòè îñîáëèâîñò³ çì³í ó ïîêàçíèêàõ ë³ï³ä-

íîãî ñïåêòðó êðîâ³, ì³êðîàëüáóì³íóð³¿ òà ñòðóê-

òóðíî-ôóíêö³îíàëüíèõ õàðàêòåðèñòèêàõ ñóäèííî¿

ñò³íêè çàëåæíî â³ä âèÿâëåíîãî âàð³àíòà ãåíîòèïó

G-894T ïðîìîòîðà ãåíà åíäîòåë³àëüíî¿ NO-ñèí-

òåòàçè â æ³íîê, ÿê³ ïåðåíåñëè ïðååêëàìïñ³þ.

Ìàòåð³àë ³ ìåòîäè
Ó äîñë³äæåííÿ áóëè âêëþ÷åí³ 35 æ³íîê ó â³ö³

â³ä 23 äî 36 ðîê³â (ñåðåäí³é â³ê 30,14 ± 0,86 ðîê³â)

÷åðåç 3-5 ðîê³â ï³ñëÿ ïîëîã³â (ñåðåäí³é òåðì³í

ï³ñëÿ ïîëîã³â ñêëàâ 3,86 ± 0,44 ðîê³â), â ÿêèõ ï³ä

÷àñ âàã³òíîñò³ áóëà ä³àãíîñòîâàíà ïðååêëàìïñ³ÿ.

Ó äîñë³äæåííÿ íå âêëþ÷àëè æ³íîê, â ÿêèõ áóëè

âðîäæåí³ òà íàáóò³ âàäè ñåðöÿ, ïîðóøåííÿ êðîâîî-

á³ãó, õðîí³÷í³ ïàðåíõ³ìàòîçí³ çàõâîðþâàííÿ íèðîê

òà åíäîêðèííèõ îðãàí³â ³ç ïîðóøåííÿì ¿õ ôóíêö³¿,

ïðèéîì ìåäèêàìåíòîçíèõ çàñîá³â, ùî âïëèâàþòü

íà ð³âåíü ÀÒ, ïðîòÿãîì îñòàíí³õ 2-õ òèæí³â äî ìî-

ìåíòó îáñòåæåííÿ.

Ó äîñë³äæåíí³ âèâ÷àëèñÿ: ÷àñòîòà çóñòð³÷àëü-

íîñò³ îáòÿæåíî¿ ñïàäêîâîñò³ ïî àðòåð³àëüí³é ã³-

ïåðòåíç³¿, ð³âåíü "îô³ñíîãî" àðòåð³àëüíîãî òèñêó,

ð³âåíü çàãàëüíîãî õîëåñòåðèíó êðîâ³ (ÇÕ), òðèã-

ë³öåðèä³â (ÒÃ), õîëåñòåðèíó ë³ïîïðîòå¿ä³â âèñîêî¿

ù³ëüíîñò³ (ËÏÂÙ) ³ õîëåñòåðèíó ë³ïîïðîòå¿ä³â

íèçüêî¿ ù³ëüíîñò³ (ËÏÍÙ) ³ ì³êðîàëüáóì³íóð³¿

(ÌÀÓ). Äëÿ âèâ÷åííÿ ñòðóêòóðíî-ôóíêö³îíàëü-

íîãî ñòàíó ñóäèííî¿ ñò³íêè ïðîâîäèëîñÿ òðèïëåêñ-

íå ñêàíóâàííÿ åêñòðà- é ³íòðàêðàí³àëüíèõ ìàã³ñò-

ðàëüíèõ àðòåð³é. Ïîë³ìîðô³çì G-894T ïðîìîòîðà

eNOS âèçíà÷àëè ìåòîäîì ïîë³ìåðàçíî¿ ëàíöþãî-

âî¿ ðåàêö³¿ ç ïîäàëüøèì àíàë³çîì äîâæèíè ðåñòðè-

êö³éíèõ ôðàãìåíò³â. Ñòàòèñòè÷íó îáðîáêó äàíèõ

çä³éñíþâàëè çà äîïîìîãîþ ïðîãðàìè STATIS-

TICA Release 6.1.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Ó ðåçóëüòàò³ ïðîâåäåíîãî ãåíîòèïóâàííÿ ïîë³-

ìîðô³çìó G-894T ïðîìîòîðà ãåíà åíäîòåë³àëüíî¿

NO-ñèíòåòàçè â 35 æ³íîê ³ç ïðååêëàìïñ³ºþ â

àíàìíåç³ âèÿâëåíî íàñòóïíå ñï³ââ³äíîøåííÿ íîð-

ìàëüíèõ ãîìîçèãîò (GG), ãåòåðîçèãîò (GT) ³ ïà-

òîëîã³÷íèõ ãîìîçèãîò (TT): GG - 0%, GT - 82,9% ³

TT - 17,1%.

Ïðè âèâ÷åíí³ àíàìíåñòè÷íèõ îñîáëèâîñòåé ³

ï³ñëÿïîëîãîâîãî ïåð³îäó çàëåæíî â³ä ïîë³ìîðô³çìó

ãåíà eNOS áóëî âèÿâëåíî, ùî â ãðóï³ æ³íîê ç ÒÒ-

ãåíîòèïîì äîñòîâ³ðíî ÷àñò³øå â³äçíà÷àëèñÿ ï³ä-

âèùåí³ öèôðè "îô³ñíîãî" ÀÒ ÿê äî âàã³òíîñò³, òàê

³ ï³ñëÿ ïîëîã³â (3,4% òà 50% ïðè GT-ãåíîòèï³,

13,8% ³ 50% ïðè ÒÒ-ãåíîòèï³ â³äïîâ³äíî). Îá-

òÿæåíà ñïàäêîâ³ñòü ïî ÀÃ (ð <0,05) äîñòîâ³ðíî

÷àñò³øå çóñòð³÷àëàñÿ ïî ìàòåðèíñüê³é (GT-ãåíî-

òèï 51,7%, TT-ãåíîòèï 66,7%), ÷èì ïî áàòüê³âñü-

ê³é (GT-ãåíîòèï 31%, TT-ãåíîòèï 33,3%) ë³í³¿ ó

âñ³õ îáñòåæåíèõ íåçàëåæíî â³ä âèÿâëåíîãî ãå-

íîòèïó. Íåñïîä³âàí³ ðåçóëüòàòè áóëè îòðèìàí³ ïðè

âèâ÷åíí³ ñïàäêîâîñò³ ïî ãîñòðîìó ïîðóøåííþ

ìîçêîâîãî êðâîîá³ãó (ÃÏÌÊ) îêðåìî ïî ìà-

òåðèíñüê³é ³ áàòüê³âñüê³é ë³í³ÿõ ñïàäêóâàííÿ. Òàê,

ïðè GT-ãåíîòèï³ îáòÿæåíà ñïàäêîâ³ñòü ïî ÃÏÌÊ

çóñòð³÷àëàñü ó îáñòåæåíèõ æ³íîê ÿê ïî ë³í³¿ ìà-

òåð³ (ó 20,7%), òàê ³ ïî ë³í³¿ áàòüêà (ó 31%). Ïðè

ÒÒ-ãåíîòèï³ îáòÿæåíà ñïàäêîâ³ñòü ïî ÃÏÌÊ

âèÿâëåíà ò³ëüêè ïî ìàòåðèíñüê³é ë³í³¿ ñïàäêóâàííÿ

³ ñêëàëà 50% âñ³õ îáñòåæåíèõ, ùî â 2,5 ðàçà ÷àñ-

ò³øå, í³æ ïðè GT-ãåíîòèï³.

Ïðè âèâ÷åíí³ îñîáëèâîñòåé ð³âí³â àðòåð³àëü-

íîãî òèñêó çàëåæíî â³ä ãåíîòèïó G-894T ïðîìî-

òîðà ãåíà åNO-ñèíòåòàçè áóëà âñòàíîâëåíà òåí-

äåíö³ÿ äî âèùîãî ð³âíÿ "îô³ñíîãî" ÑÀÒ ³ ÄÀÒ â

ãðóï³ æ³íîê ç ÒÒ-ãåíîòèïîì (130,00 ± 4,47/86,67 ±

3,33 ìì ðò. ñò.) â ïîð³âíÿíí³ ç GT-ãåíîòèïîì

(122,14 ± 2,14/82,50 ± 1,57ìì ðò. ñò.), ùî â ìàé-

áóòíüîìó ìîæå ìàòè çíà÷åííÿ äëÿ á³ëüø ðàí-

íüîãî ðîçâèòêó àðòåð³àëüíî¿ ã³ïåðòåíç³¿ ó ö³º¿ êàòå-

ãîð³¿ æ³íîê.

Ð³âåíü çàãàëüíîãî õîëåñòåðèíó â ãðóï³ ç GT-

ãåíîòèïîì ñêëàâ 4,81 ± 0,21 ììîëü/ë. Ó ãðóï³ æ³-

íîê ç ÒÒ-ãåíîòèïîì çàãàëüíèé õîëåñòåðèí áóâ

âèùèé â ñåðåäíüîìó íà 0,41 ììîëü/ë ³ ñêëàâ 5,23

± 0,55 ììîëü/ë, ïðè öüîìó ó 66,7% ïåðåâèùóâàâ

íîðìàëüíó âåëè÷èíó. Ð³âåíü òðèãë³öåðèä³â áóâ

äåê³ëüêà âèùèé â ãðóï³ æ³íîê ç ÒÒ-ãåíîòèïîì (GT-

ãåíîòèï 1,28 ± 0,11 ììîëü/ë, ÒÒ-ãåíîòèï 1,63 ±

0,42 ììîëü/ë), õî÷à ³ â³äïîâ³äàâ ð³âíþ íîðìàëüíèõ

âåëè÷èí â îáîõ ãðóïàõ. Áóëî âèÿâëåíî ïîì³ðíå

ï³äâèùåííÿ ð³âíÿ õîëåñòåðèíó ËÏÍÙ ÿê ïðè GT-

òàê ³ ïðè ÒÒ-ãåíîòèï³ (GT-ãåíîòèï 3,12 ± 0,19

ììîëü/ë, ÒÒ-ãåíîòèï 3,43 ± 0,55 ììîëü/ë). Ñåðåä

îáñòåæåíèõ á³ëüø³ñòü æ³íîê (72% ç GT-ãåíî-

òèïîì ³ 66,7% ç ÒÒ-ãåíîòèïîì) ìàëè ð³âåíü õî-

ëåñòåðèíó ËÏÍÙ > 3,0 ììîëü/ë (ðèñ.), ïðè öüîìó

ñåðåäíº çíà÷åííÿ õîëåñòåðèíó ËÏÍÙ áóëî íà

0,31 ììîëü/ë âèùå â ãðóï³ ïàö³ºíòîê ç ïàòî-

ëîã³÷íèì ÒÒ-ãåíîòèïîì.

Íåçàëåæíèì ÷èííèêîì ðèçèêó ³øåì³÷íî¿ õâî-

ðîáè ñåðöÿ ââàæàºòüñÿ íèçüêèé ð³âåíü õîëåñòå-

ðèíó ËÏÂÙ, à, çã³äíî ç ðåçóëüòàòàìè Ôðåì³í-

ãåìñüêîãî äîñë³äæåííÿ, íàéá³ëüø ïåðåêîíëèâèì

ìàðêåðîì âèñîêîãî ðèçèêó ðîçâèòêó àòåðîñê-

ëåðîçó ââàæàºòüñÿ çá³ëüøåííÿ ñï³ââ³äíîøåííÿ

ÇÕ/ËÏÂÙ >4,5. Ñåðåä îáñòåæåíèõ æ³íîê ð³âåíü

õîëåñòåðèíó ËÏÂÙ <1,2 ììîëü/ë áóâ âèÿâëåíèé

ó á³ëüøîñò³ æ³íîê ÿê ç GT-ãåíîòèïîì (92%), òàê ³
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ç ÒÒ-ãåíîòèïîì (66,7%); ÇÕ/ËÏÂÙ >4,5 ó 31%

æ³íîê ç GT-ãåíîòèïîì ³ ó 50% æ³íîê ç ÒÒ-ãåíî-

òèïîì. Âèÿâëåí³ çì³íè ë³ï³äíîãî ñïåêòðó êðîâ³ ó

æ³íîê ç ïðååêëàìïñ³ºþ â àíàìíåç³ ìîæóòü ñâ³ä-

÷èòè ïðî ï³äâèùåíèé ðèçèê ðîçâèòêó â ìàé-

áóòíüîìó åíäîòåë³àëüíî¿ äèñôóíêö³¿ òà àòåðîñê-

ëåðîçó ïðè îáîõ âàð³àíòàõ âèÿâëåíîãî ãåíîòèïó

[8, 15].

Äîâåäåíî, ùî âæå íåâåëèê³ ð³âí³ ï³äâèùåííÿ

åêñêðåö³¿ àëüáóì³íó ç ñå÷åþ äîñòîâ³ðíî âêàçóþòü

íà ³ñòîòíå çðîñòàííÿ ðèçèêó ñåðöåâî-ñóäèííèõ

óñêëàäíåíü, ó òîìó ÷èñë³ ôàòàëüíèõ, à ïåðåõ³ä

ÌÀÓ â ïðîòå¿íóð³þ îäíîçíà÷íî âêàçóº íà ïîã³ð-

øåííÿ ñòàíó ñóäèí ³, â³äïîâ³äíî, íà ùå á³ëüøå

çá³ëüøåííÿ öüîãî ðèçèêó [10, 11]. Ì³êðîàëü-

áóì³íóð³ÿ º íàéâàæëèâ³øîþ ðàííüîþ îçíàêîþ

óðàæåííÿ íèðîê, ùî â³äîáðàæóº ïî÷àòêîâ³ ñòàä³¿

ïàòîëîã³¿ ñóäèí (åíäîòåë³àëüíî¿ äèñôóíêö³¿, àòå-

ðîñêëåðîçó), ³ íåçì³ííî êîðåëþº ç³ çá³ëüøåííÿì

ñåðöåâî-ñóäèííî¿ çàõâîðþâàíîñò³ ³ ñìåðòíîñò³ [10,

11, 22]. Ó îäíîìó ç ñóáäîñë³äæåíü LIFE áóëî ïî-

êàçàíî, ùî ï³äâèùåíà åêñêðåö³ÿ á³ëêà ç ñå÷åþ

÷³òêî àñîö³éîâàíà ç ã³ïåðòðîô³ºþ ë³âîãî øëóíî-

÷êà, ïðè÷îìó íåçàëåæíî â³ä â³êó, ñòàò³, ðàñè,

ð³âíÿ ÀÒ, íàÿâíîñò³ öóêðîâîãî ä³àáåòó, ïðèõèëü-

íîñò³ äî ïàë³ííÿ òà âì³ñòó êðåàòèí³íó â ñèðîâàòö³

êðîâ³ [12]. Ïðè íàÿâíîñò³ ì³êðîàëüáóì³íóð³¿ â³ä-

áóâàºòüñÿ ïðèáëèçíî äâîðàçîâå çá³ëüøåííÿ ÷àñ-

òîòè íåñïðèÿòëèâèõ ñåðöåâî-ñóäèííèõ ïîä³é [13].

Ïðè âèâ÷åíí³ ð³âí³â ì³êðîàëüáóì³íóð³¿ â îáñ-

òåæåíèõ æ³íîê iç ïðååêëàìïñ³ºþ â àíàìíåç³ â

çàëåæíîñò³ â³ä ãåíîòèïó G-894T ïðîìîòîðà ãåíà

åíäîòåë³àëüíî¿ NO-ñèíòåòàçè (òàáë. 1) â ãðóï³ ç

GT-ãåíîòèïîì âèÿâëåíî äîñòîâ³ðíî âèùèé ð³âåíü

Òàáëèöÿ 1
Ð³âåíü ì³êðîàëüáóì³íóð³¿ â îáñòåæåíèõ çàëåæíî â³ä ãåíîòèïó eNOS

Ðèñ. ×àñòîòà âèÿâëåííÿ ïàòîëîã³÷íèõ ð³âí³â ïîêàçíèê³â ë³ï³äíîãî îáì³íó çàëåæíî â³ä ãåíîòèïó

№ Ïàðàìåòðè GT-ãåíîòèï (n=29) ÒÒ-ãåíîòèï (n=6) 

1 Ì³êðîàëüáóì³íóð³ÿ, ìêìîëü/ë 30,17 ± 2,23 
17,14 ± 6,05 

ð<0,05 

2 
Ì³êðîàëüáóì³íóð³ÿ 

>30 ìêìîëü/ë 
62,1% 16,7% 

 ì³êðîàëüáóì³íóð³¿, ÷èì ïðè ÒÒ-ãåíîòèï³, òà â äîñ-

òîâ³ðíî (p<0,05) á³ëüøî¿ ê³ëüêîñò³ æ³íîê (62,1%) ç

GT-ãåíîòèïîì ð³âåíü ì³êðîàëüáóì³íóð³¿ ïåðåâè-

ùóâàâ íîðìàëüíèé ð³âåíü. Îòðèìàí³ äàí³ ìîæóòü

ñâ³ä÷èòè ïðî ìîæëèâå á³ëüø ðàííº çàëó÷åííÿ äî

ïàòîëîã³÷íîãî ïðîöåñó íèðîê ïðè GÒ-ãåíîòèï³ åí-

äîòåë³àëüíî¿ NO-ñèíòåòàçè ó æ³íîê, ÿê³ ïåðåíåñëè

ïðååêëàìïñ³þ.

Ïðè îö³íö³ ñòðóêòóðíî-ôóíêö³îíàëüíîãî ñòàíó

ñóäèííî¿ ñò³íêè çàëåæíî â³ä ïîë³ìîðô³çìó G-894T

ïðîìîòîðà ãåíà åíäîòåë³àëüíî¿ NO-ñèíòåòàçè

(òàáë. 2) áóëî âñòàíîâëåíî, ùî òîâùèíà êîìï-

ëåêñó ³íòèìà-ìåä³à (Ê²Ì) ó âñ³õ îáñòåæåíèõ áóëà

â íîðì³ íåçàëåæíî â³ä âèÿâëåíîãî ãåíîòèïó

eNOS (GT-ãåíîòèï 0,6 ± 0,02 ìì, ÒÒ-ãåíîòèï 0,53

± 0,02 ìì). Ó òîé æå ÷àñ ó 13,8% æ³íîê ç GT-ãå-

íîòèïîì òîâùèíà Ê²Ì ïåðåâèùóâàëà 0,9 ìì (ïðè

â³äñóòíîñò³ ó íèõ àðòåð³àëüíî¿ ã³ïåðòåíç³¿ íà ìî-

ìåíò îáñòåæåííÿ).

Ïàòîëîã³÷íà çâèò³ñòü ä³ëÿíîê àðòåð³é º íåñïå-

Îðèã³íàëüí³ äîñë³äæåííÿ
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Òàáëèöÿ 2
Ïîêàçíèêè òðèïëåêñíîãî ñêàíóâàííÿ åêñòðà- òà ³íòðàêðàí³àëüíèõ ñóäèí â

îáñòåæåíèõ çàëåæíî â³ä ïîë³ìîðô³çìó G-894T ïðîìîòîðà ãåíà åNOS)

№ Ïîêàçíèêè GT-ãåíîòèï (n=29) TT-ãåíîòèï (n=6) 

1 Ê²Ì, ìì 0,6 ± 0,02 0,53 ± 0,02 

2 Ê²Ì > 0,9 ìì 13,8% 0% 

3 Ïàòîëîã³÷íà çâèò³ñòü ñóäèí 51,7%,  16,7% 

 
öèô³÷íîþ îçíàêîþ ìàêðîàíã³îïàò³¿ ó ïàö³ºíò³â iç

íåñòàá³ëüíèì ï³äâèùåííÿì ÀÒ, à ïðè ï³äâèùåíí³

ÀÒ ìîæå ïðîÿâëÿòè ñåáå ïîä³áíî äî ñòåíîç³â,

ïðèçâîäÿ÷è äî ëîêàëüíèõ ïîðóøåíü ãåìîäèíàì³êè

ç ìîæëèâèì ðîçâèòêîì äåô³öèòó êðîâîòîêó â äèñ-

òàëüíîìó ðóñë³ [16]. Ó îáñòåæåíèõ íàìè æ³íîê, íå

äèâëÿ÷èñü íà â³äñóòí³ñòü ó íèõ íà ìîìåíò îáñ-

òåæåííÿ ÀÃ, ïàòîëîã³÷íà çâèò³ñòü ñóäèí çóñò-

ð³÷àëàñÿ äîñòîâ³ðíî ÷àñò³øå ïðè GT-ãåíîòèï³.

Øâèäê³ñòü êðîâîòîêó ïî âåíàõ Ðîçåíòàëÿ äîç-

âîëÿº ñóäèòè ïðî íàÿâí³ñòü àáî â³äñóòí³ñòü îçíàê

âíóòð³øíüî÷åðåïíî¿ ã³ïåðòåíç³¿ ó ïàö³ºíò³â. Ó ãðóï³

æ³íîê iç GT-ãåíîòèïîì ñåðåäíÿ øâèäê³ñòü êðî-

âîòîêó ïî âåíàõ Ðîçåíòàëÿ ïåðåâèùóâàëà íîð-

ìàëüíèé ð³âåíü ³ ñêëàëà 16,14 ± 0,87 ñì/ñåê ïî

ïðàâ³é ³ 16,19 ± 0,87 ñì/ñåê ïî ë³â³é âåí³ Ðî-

çåíòàëÿ. Ó ãðóï³ æ³íîê ç ÒÒ-ãåíîòèïîì eNOS

âèÿâëåíà íîðìàëüíà øâèäê³ñòü êðîâîòîêó, ùî

ñêëàëà 13,45 ± 079 ñì/ñåê ïî îáîõ âåíàõ Ðîçåí-

òàëÿ. Îçíàêè âíóòð³øíüî÷åðåïíî¿ ã³ïåðòåíç³¿ ó

æ³íîê ç ÒÒ-ãåíîòèïîì âèÿâëÿëèñÿ íà 31,6% ð³äøå

(ó 16,7%), í³æ ïðè GT-ãåíîòèï³ (ó 48,3%).

Âèñíîâêè
1.Ó æ³íîê ç ïåðåíåñåíîþ ïðååêëàìïñ³ºþ âñòà-

íîâëåíî íàÿâí³ñòü ò³ëüêè äâîõ âàð³àíò³â ãåíîòèïó

G-894T ïðîìîòîðà ãåíà åíäîòåë³àëüíî¿ NO-ñèí-

òåòàçè: ãåòåðîçèãîòíîãî GT-ãåíîòèïó (82,9%) ³

ãîìîçèãîòíîãî (ïàòîëîã³÷íîãî) ÒÒ-ãåíîòèïó

(17,1%), ùî ìîæå îáóìîâëþâàòè ï³äâèùåíèé ðè-

çèê ðîçâèòêó ñåðöåâî-ñóäèííèõ çàõâîðþâàíü ³ ¿õ

óñêëàäíåíü.

2.Ó æ³íîê ç GT-ãåíîòèïîì âèÿâëåíî äîñòîâ³ðíî

(ð <0,05) á³ëüøèé ð³âåíü ì³êðîàëüáóì³íóð³¿ (30,17

± 2,23 ìêìîëü/ë), í³æ ïðè ÒÒ-ãåíîòèï³ (17,14 ±

6,05 ìêìîëü/ë), ³ äîñòîâ³ðíî âèùó ÷àñòîòó ðåºñò-

ðàö³¿ ï³äâèùåíî¿ ì³êðîàëüáóì³íóð³¿ (62,1% ³ 16,7%

â³äïîâ³äíî), ùî âêàçóº íà çðîñòàííÿ éìîâ³ðíîñò³

ñåðöåâî-ñóäèííèõ óñêëàäíåíü ó ö³º¿ êàòåãîð³¿ æ³-

íîê.

3.Ïðè GT-ãåíîòèï³ ó 48,3% îáñòåæåíèõ çà-

ðåºñòðîâàíà âíóòð³øíüî÷åðåïíà ã³ïåðòåíç³ÿ òà ó

51,7% - ïàòîëîã³÷íà çâèâèñò³ñòü ä³ëÿíîê åêñòðà-

òà ³íòðàêðàí³àëüíèõ ñóäèí (â³äïîâ³äíî â 2,9 ³ 3,2

ðàçè ÷àñò³øå, í³æ ïðè ÒÒ-ãåíîòèï³), ùî ìîæå äî-

äàòêîâî ï³äâèùóâàòè éìîâ³ðí³ñòü ðîçâèòêó öå-

ðåáðàëüíèõ óñêëàäíåíü.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Äîö³ëüíî á³ëüø ïîãëèáëåíî âèâ÷èòè ðîç-

ïîâñþäæåí³ñòü ôàêòîð³â êàðä³îâàñêóëÿðíîãî ðè-

çèêó â æ³íîê, ÿê³ ïåðåíåñëè ïðååêëàìïñ³þ, ç óðà-

õóâàííÿì íå ò³ëüêè âàð³àíòó ãåíîòèïó, à é âèç-

íà÷åííÿ àêòèâíîñò³ òêàíèííîãî ôåðìåíòà åíäî-

òåë³àëüíî¿ NO-ñèíòåòàçè.
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ÄÈÑÔÓÍÊÖÈß ÝÍÄÎÒÅËÈß È ÐÈÑÊ
ÊÀÐÄÈÎÂÀÑÊÓËßÐÍÛÕ ÎÑËÎÆÍÅÍÈÉ Ó

ÆÅÍÙÈÍ, ÊÎÒÎÐÛÅ ÏÅÐÅÍÅÑËÈ
ÏÐÅÝÊËÀÌÏÑÈÞ

Ò.Ã. Îñòàíèíà

Ðåçþìå. Ýíäîòåëèàëüíàÿ äèñôóíêöèÿ - îäèí èç ñàìûõ

ðàííèõ ìàðêåðîâ è âàæíîå ïàòîãåíåòè÷åñêîå çâåíî àòå-

ðîñêëåðîçà, íàèáîëåå ñóùåñòâåííûì ìåõàíèçìîì êîòîðîãî

ÿâëÿåòñÿ íàðóøåíèå â ñèñòåìå ñèíòåçà NO è óãíåòåíèå NO-

ñèíòàçû. Ñ öåëüþ èçó÷åíèÿ ïîëèìîðôèçìà G-894T ïðî-

ìîòîðà ãåíà ýíäîòåëèàëüíîé NO-ñèíòåòàçû (eNOS) è

îñîáåííîñòåé èçìåíåíèé ñî ñòîðîíû ñåðäå÷íî-ñîñóäèñòîé

ñèñòåìû â çàâèñèìîñòè îò âûÿâëåííîãî ãåíîòèïà îáñëå-

äîâàíî 35 æåíùèí ñ ïðåýêëàìïñèåé â àíàìíåçå, êîòîðûì

áûëî ïðîâåäåíî òðèïëåêñíîå ñêàíèðîâàíèå åêñòðà- è

èíòðàêðàíèàëüíûõ àðòåðèé, îïðåäåëåíèå óðîâíåé ëèïèäíîãî

ñïåêòðà êðîâè è ìèêðîàëüáóìèíóðèè, ãåíîòèïèðîâàíèå G-

894T ïðîìîòîðà eNOS ìåòîäîì ïîëèìåðàçíîé öåïíîé

ðåàêöèè. Óñòàíîâëåíî, ÷òî ó æåíùèí ñ ïðåýêëàìïñèåé â

àíàìíåçå âñòðå÷àåòñÿ òîëüêî äâà âàðèàíòà ãåíîòèïà: ãåòå-

ðîçèãîòíûé GT-ãåíîòèï (82,9%) è ãîìîçèãîòíûé (ïàòî-

ëîãè÷åñêèé) ÒÒ-ãåíîòèï (17,1%). Äèñëèïèäåìèÿ âûÿâëåíà ó

áîëüøèíñòâà (87,1%) îáñëåäîâàííûõ íåçàâèñèìî îò ãåíîòèïà,

à GT-ãåíîòèï áûë àññîöèèðîâàí ñ äîñòîâåðíî áîëåå âû-

ñîêèì óðîâíåì ìèêðîàëüáóìèíóðèè, âíóòðè÷åðåïíîé

ãèïåðòåíçèè è ïàòîëîãè÷åñêîé èçâèòîñòè öåðåáðàëüíûõ

ñîñóäîâ. Ýòî ñâèäåòåëüñòâóåò î òîì, ÷òî æåíùèíû ñ ïðåýê-

ëàìïñèåé â àíàìíåçå èìåþò ïîâûøåííûé ðèñê ðàçâèòèÿ

èøåìè÷åñêîé áîëåçíè ñåðäöà, àðòåðèàëüíîé ãèïåðòåíçèè,

ñåðäå÷íîé íåäîñòàòî÷íîñòè, ÷òî îáóñëàâëèâàåò öåëåñîîá-

ðàçíîñòü àêòèâíîãî äèñïàíñåðíîãî íàáëþäåíèÿ ïîñëå ðîäîâ.

Êëþ÷åâûå ñëîâà: ýíäîòåëèàëüíàÿ äèñôóíêöèÿ, ïðåýê-

ëàìïñèÿ, êàðäèîâàñêóëÿðíûé ðèñê.

ENDOTHELIAL DYSFUNCTION AND RISK OF
CARDIOVASCULAR COMPLICATIONS IN WOMEN

WITH HISTORY OF PREECLAMPSIA

T. G. Ostanina

Abstract. Endothelial dysfunction is one of the earliest mark-

ers of atherosclerosis and it's important pathogenetic link, the

most significant of which is the violation of the mechanism in

the inhibition of the synthesis of NO and NO-synthase. To

study the polymorphism G894T gene promoter of endothelial

NO-synthase (eNOS) and peculiarities of changes in the cardio-

vascular system, depending on the identified genotype, 35

women with a history of preeclampsia have beån examined.

Women underwent triplex scanning of ekstra- and intracranial

arteries, determination of blood lipid levels and microal-

buminuria, genotyping G-894T eNOS promoter by polymerase

chain reaction. It has been found that in women with a history of

preeclampsia only two genotype variants occur: heterozygous

for GT-genotype (82.9%) and homozygous (pathological) TT

genotype (17,1%). Dyslipidemia was diagnosed in the majority

(87.1%) patients, regardless of genotype, and GT-genotype was

associated with a significantly higher level of microalbuminuria,

intracranial hypertension and pathological tortuosity of cerebral

vessels. This indicates that women with a history of preeclamp-

sia have an increased risk of coronary heart disease, hyperten-

sion, heart failure, that causes the expediency of active dispen-

sary follow-up after delivery.

Key words: endothelial dysfunction, preeclampsia, cardio-

vascular risk.
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