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ÐÎÇÏÎÄ²Ë ÃÅÍÎÒÈÏ²Â ÏÎË²ÌÎÐÔ²ÇÌ²Â ÃÅÍ²Â ÌÀÐÊÅÐ²Â
ÑÈÑÒÅÌÍÎ¯ ÇÀÏÀËÜÍÎ¯ Â²ÄÏÎÂ²Ä² Ó ÕÂÎÐÈÕ Ç² STEMI

Âèçíà÷àëè îñîáëèâîñò³ ðîçïîä³ëó ãåíîòèï³â ïîë³ìîðô³çì³â ãåí³â ìàðêåð³â ñèñòåìíî¿ çà-
ïàëüíî¿ â³äïîâ³ä³ ó õâîðèõ ç³ STEMI. Êðèòåð³ÿìè âêëþ÷åííÿ â äîñë³äæåííÿ áóëè: ÷îëî-
â³÷à ³ æ³íî÷à ñòàòü, â³ê â³ä 46 äî 75 ðîê³â; äëÿ æ³íîê ïîñòìåíîïàóçàëüíèé ïåð³îä á³ëüøå
1 ðîêó; íàÿâí³ñòü STEMI ó ïåðø³ äâàíàäöÿòü ãîäèí â³ä ïî÷àòêó çàõâîðþâàííÿ; ³íôîð-
ìîâàíà çãîäà ïàö³ºíòà íà ó÷àñòü ó äîñë³äæåíí³. ÄÍÊ âèä³ëÿëè ç ëåéêîöèò³â ³ç ö³ëüíî¿
êðîâ³ ç âèêîðèñòàííÿì íàáîðó «ÄÍÊ-åêñïðåñ-êðîâ» (Ë³òåõ). Ó ïðîöåñ³ âèä³ëåííÿ ÄÍÊ
äîòðèìóâàëèñü ðåêîìåíäàö³é, íàâåäåíèõ â ³íñòðóêö³¿ äî íàáîðó. Âèçíà÷àëè SNP ïîë³-
ìîðô³çì³â ãåí³â Ñ-ðåàêòèâíîãî á³ëêà G-3014>A, ôàêòîðà íåêðîçó ïóõëèí- G-308>A òà
³íòåðëåéê³íó-10 G-1082>A ìåòîäîì ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ â ðåæèì³ ðåàëüíîãî
÷àñó ç âèêîðèñòàííÿì àìïë³ô³êàòîðà «Rotor-Gene 6000» (Corbett Research, Australia).
Âèêîðèñòîâóâàëè ñòðóêòóðó ïðàéìåð³â ç³ ñòàíäàðòíèõ íàáîð³â «SNP-åêñïðåñ-ÐÂ» (Ë³òåõ).
Óñòàíîâëåíî, ùî ó õâîðèõ ç³ STEMI çá³ëüøèëàñü ÷àñòêà ãîìîçèãîò (GG) ³ çìåíøèëàñü –
ãåòåðîçèãîò (GA) ãåíîòèï³â ïîë³ìîðô³çìó G-3014>A ãåíà Ñ-ðåàêòèâíîãî á³ëêà ó ïî-
ð³âíÿíí³ ç òàêèìè çà ðîçïîä³ëîì Õàðä³–Âàéíáåðãà. Ïîë³ìîðô³çì G-308>A ãåíà ôàêòîðà
íåêðîçó ïóõëèí- ó õâîðèõ ç³ STEMI ìàâ äîñòîâ³ðíó ðîçá³æí³ñòü ³ç ð³âíîâàãîþ Õàðä³–
Âàéíáåðãà, ïðè öüîìó âèçíà÷àëîñü çá³ëüøåííÿ ÷àñòêè ãîìîçèãîò (GG) ³ çìåíøåííÿ –
ãåòåðîçèãîò (GA) òà ãîìîçèãîò (AA). Ðîçïîä³ë ïîë³ìîðô³çìó G-1082>A ãåíà ³íòåðëåé-
ê³íó-10 õàðàêòåðèçóâàâñÿ çá³ëüøåííÿì ÷àñòêè ãîìîçèãîò (GG) ³ çìåíøåííÿì – ãåòåðî-
çèãîò (GA) ó õâîðèõ ç³ STEMI ó ïîð³âíÿíí³ ç ¿õí³ìè ÷àñòêàìè çà ðîçïîä³ëîì Õàðä³–
Âàéíáåðãà.
Êëþ÷îâ³ ñëîâà: ³øåì³÷íà õâîðîáà ñåðöÿ, ãîñòðèé ³íôàðêò ì³îêàðäà, ïîë³ìîðô³çì
ãåí³â ìàðêåð³â, ñèñòåìíå çàïàëåííÿ.
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Âñòóï
Îäí³ºþ ç âàæëèâèõ ïðîáëåì ñó÷àñíî¿ ìå-

äèöèíè º áåçïåðåðâíå çðîñòàííÿ ïîøèðåíîñò³
ñåðöåâî-ñóäèííèõ çàõâîðþâàíü (ÑÑÇ). Âîíè
º ïðîâ³äíîþ ïðè÷èíîþ ñìåðò³ ÿê ó ðîçâèíå-
íèõ êðà¿íàõ ñâ³òó, òàê ³ â Óêðà¿í³. Îñíîâíèé
âíåñîê ó ôîðìóâàííÿ çàõâîðþâàíîñò³ òà ñìåðò-
íîñò³ â³ä ÑÑÇ âíîñÿòü ôàêòîðè ðèçèêó, ùî ìî-
äèô³êóþòüñÿ, òàê³ îñîáëèâîñò³ ñïîñîáó æèò-
òÿ, ÿê êóð³ííÿ, íèçüêà ô³çè÷íà àêòèâí³ñòü, íå-
äîñòàòíº ñïîæèâàííÿ îâî÷³â ³ ôðóêò³â, à òà-

êîæ ï³äâèùåí³ ð³âí³ àðòåð³àëüíîãî òèñêó ³ õî-
ëåñòåðèíó [1, 2].

Ôàêòîðè ðèçèêó, ùî íå ìîäèô³êóþòüñÿ: â³ê,
ñòàòü òà ãåíåòè÷í³ îñîáëèâîñò³, – íå ï³äëÿãà-
þòü çì³íàì, âîíè âèêîðèñòîâóþòüñÿ â îñíîâ-
íîìó ïðè âèçíà÷åíí³ ïðîãíîçó âèíèêíåííÿ ÑÑÇ.
Â îñòàíí³ ðîêè â áàãàòüîõ ðîáîòàõ äîñë³ä-
æóºòüñÿ ó÷àñòü ãåíåòè÷íèõ ôàêòîð³â ó ôîð-
ìóâàíí³ âèñîêîãî ðèçèêó ðîçâèòêó ÑÑÇ [3].

Àêòóàëüíîþ ïðîáëåìîþ íà ñó÷àñíîìó åòàï³
º ë³êóâàííÿ õâîðèõ ³ç ãîñòðèìè ôîðìàìè ³øå-
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ì³÷íî¿ õâîðîáè ñåðöÿ, îñê³ëüêè ñàìå ñóäèíí³ êà-
òàñòðîôè º ïðîâ³äíèìè ïðè÷èííèìè ôàêòîðàìè
ñìåðòíîñò³ â³ä ÑÑÇ. Îñòàíí³ì ÷àñîì çá³ëüøóº-
òüñÿ ê³ëüê³ñòü äîñë³äæåíü, ó ÿêèõ âèçíà÷àºòüñÿ
ðîëü ãåíåòè÷íèõ ìàðêåð³â äëÿ ïðîãíîçóâàííÿ
íåñïðèÿòëèâîãî ïåðåá³ãó ð³çíèõ ÑÑÇ, çîêðåìà
ãîñòðîãî ³íôàðêòó ì³îêàðäà (Ã²Ì) [4, 5].

Âèâ÷åííÿ ³íäèâ³äóàëüíèõ îñîáëèâîñòåé
ëþäèíè ³ âèÿâëåííÿ ãåíåòè÷íèõ ïîë³ìîðô³çì³â,
ùî çá³ëüøóþòü ðèçèê íåñïðèÿòëèâîãî ïåðå-
á³ãó ³øåì³÷íî¿ õâîðîáè ñåðöÿ, ñòàëî îñíîâîþ
ïî÷àòêó ïîøóêó ãåí³â-êàíäèäàò³â. Îäíàê ³ñíó-
þòü íå÷èñëåíí³ äîñë³äæåííÿ, ó ÿêèõ âèâ÷àëè
ïîë³ìîðô³çì îäèíî÷íèõ íóêëåîòèä³â (SNP –
single nucleotide polymorphism) ó ãåíàõ ìàðêåð³â
çàïàëåííÿ [6].

Ðåçóëüòàòè äîñë³äæåíü âêàçóþòü íà âàæ-
ëèâå ì³ñöå â ïàòîãåíåç³ ³øåì³÷íî¿ õâîðîáè ñåð-
öÿ ñèñòåìíî¿ çàïàëüíî¿ â³äïîâ³ä³, â àêòèâàö³¿
ÿêî¿ ïðîâ³äíà ðîëü íàëåæèòü öèòîê³íàì. Ãåíè
öèòîê³í³â ìàþòü äóæå âèñîêèé ñòóï³íü ïîë³-
ìîðô³çìó, ïðè öüîìó ê³ëüê³ñòü ¿õí³õ ä³ëÿíîê
ìîæå äîñÿãàòè äåñÿòê³â. Ö³ ä³ëÿíêè ÄÍÊ
ì³ñòÿòü ä³ëÿíêè çâ’ÿçóâàííÿ ôàêòîð³â ðåãó-
ëÿö³¿, âîíè ³ âèçíà÷àþòü ³íòåíñèâí³ñòü ïðîäóêö³¿
êë³òèíîþ ìîëåêóë öèòîê³í³â. Íàÿâí³ñòü ïîë³-
ìîðô³çìó ãåí³â ó ïðîìîòîðíèõ ä³ëÿíêàõ çàáåç-
ïå÷óº ð³çíîìàí³òí³ñòü ³íäèâ³ä³â çà ñòóïåíåì
¿õíüîãî âèðîáëåííÿ ïðè àíòèãåíí³é ñòèìóëÿö³¿,
òîáòî ïðè ôîðìóâàíí³ çàïàëüíî¿ â³äïîâ³ä³. Êð³ì
òîãî, ³ñíóþòü åòí³÷í³ ðîçá³æíîñò³ ïîë³ìîðô³ç-
ìó ãåí³â, ùî âèçíà÷àº àêòóàëüí³ñòü òàêèõ äî-
ñë³äæåíü â óêðà¿íñüê³é ïîïóëÿö³¿ [7, 8].

Ìåòà äîñë³äæåííÿ – âèçíà÷èòè îñîáëè-
âîñò³ ðîçïîä³ëó ãåíîòèï³â ïîë³ìîðô³çì³â ãåí³â
ìàðêåð³â ñèñòåìíî¿ çàïàëüíî¿ â³äïîâ³ä³ ó õâî-
ðèõ ç³ STEMI.

Ìàòåð³àë ³ ìåòîäè
Ðåçóëüòàòè äîñë³äæåííÿ áàçóþòüñÿ íà

äàíèõ êîìïëåêñíîãî îáñòåæåííÿ 95 õâîðèõ ç³
STEMI, ñåðåäí³é â³ê – (59,8±0,8) ðîêó. Âèá³ð-
êó ïàö³ºíò³â ïðîâîäèëè íà áàç³ ÊÓ «Îáëàñíèé
ìåäè÷íèé öåíòð ñåðöåâî-ñóäèííèõ çàõâîðþ-
âàíü» Çàïîð³çüêî¿ îáëàñíî¿ ðàäè.

Êðèòåð³¿ âêëþ÷åííÿ â äîñë³äæåííÿ òàê³:
÷îëîâ³÷à ³ æ³íî÷à ñòàòü; â³ê â³ä 46 äî 75 ðîê³â;
äëÿ æ³íîê ïîñòìåíîïàóçàëüíèé ïåð³îä á³ëüøå
1 ðîêó; íàÿâí³ñòü STEMI ó ïåðø³ äâàíàäöÿòü
ãîäèí â³ä ïî÷àòêó çàõâîðþâàííÿ; ³íôîðìîâà-
íà çãîäà ïàö³ºíòà íà ó÷àñòü ó äîñë³äæåíí³.

Êðèòåð³¿ âèêëþ÷åííÿ ç äîñë³äæåííÿ òàê³:
àòð³îâåíòðèêóëÿðíà áëîêàäà II–III ñòóïåí³â;

ïîñò³éíà ôîðìà ô³áðèëÿö³¿ ïåðåäñåðäü; âðîä-
æåí³ é íàáóò³ ãåìîäèíàì³÷íî çíà÷óù³ âàäè
ñåðöÿ; õðîí³÷íà ñåðöåâà íåäîñòàòí³ñòü III ñòà-
ä³¿; àíåâðèçìà ë³âîãî øëóíî÷êà; äåêîìïåíñî-
âàíà ñóïóòíÿ ïàòîëîã³ÿ; ãîñòð³ çàïàëüí³ çàõâî-
ðþâàííÿ àáî çàãîñòðåííÿ – õðîí³÷íèõ; àîðòî-
êîðîíàðíå øóíòóâàííÿ â àíàìíåç³; îíêîëîã³÷í³
çàõâîðþâàííÿ.

Óñ³ì õâîðèì âèêîíóâàëè êîìïëåêñíå êë³-
í³÷íå, ³íñòðóìåíòàëüíå òà ëàáîðàòîðíå îáñòå-
æåííÿ. Âåðèô³êàö³þ ä³àãíîçó Ã²Ì áóëî âèêî-
íàíî íà ï³äñòàâ³ ESC/ACCF/AHA/WHF Third
universal definition of myocardial infarction (2012)
ç óðàõóâàííÿì ðåêîìåíäàö³é ESC Fourth
universal definition of myocardial infarction (2018)
[9, 10].

ÄÍÊ âèä³ëÿëè ç ëåéêîöèò³â ³ç ö³ëüíî¿ êðîâ³
ç âèêîðèñòàííÿì íàáîðó «ÄÍÊ-åêñïðåñ-êðîâ»
(Ë³òåõ). Ó ïðîöåñ³ âèä³ëåííÿ ÄÍÊ äîòðèìó-
âàëèñü ðåêîìåíäàö³é, íàâåäåíèõ â ³íñòðóêö³¿
äî íàáîðó. Âèçíà÷àëè SNP ïîë³ìîðô³çì³â ãåí³â
Ñ-ðåàêòèâíîãî á³ëêà (Ñ-ÐÁ) G-3014>A, ôàê-
òîðà íåêðîçó ïóõëèí- (ÔÍÏ-) G-308>A òà
³íòåðëåéê³íó-10 (²Ë-10) G-1082>A ìåòîäîì
ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ â ðåæèì³ ðå-
àëüíîãî ÷àñó ç âèêîðèñòàííÿì àìïë³ô³êàòîðà
«Rotor-Gene 6000» (Corbett Research, Australia).
Âèêîðèñòîâóâàëè ñòðóêòóðó ïðàéìåð³â ç³ ñòàí-
äàðòíèõ íàáîð³â «SNP-åêñïðåñ-ÐÂ» (Ë³òåõ).
Äîñë³äæåííÿ âèêîíóâàëè â àòåñòîâàí³é ëàáî-
ðàòîð³¿ ìîëåêóëÿðíî-ãåíåòè÷íèõ äîñë³äæåíü
ÒÎÂ «Ä²ÀÑÅÐÂ²Ñ».

Ñòàòèñòè÷íà îáðîáêà îòðèìàíèõ ðå-
çóëüòàò³â. Ïðè îïèñ³ ÿê³ñíèõ äàíèõ óêàçóâà-
ëè ê³ëüê³ñòü (n) òà ÷àñòêó (%). Ðîçïîä³ë ãåíî-
òèï³â ó äîñë³äæóâàíèõ ïîë³ìîðô³çìàõ ïåðå-
â³ðÿëè íà â³äïîâ³äí³ñòü çàêîíó Õàðä³–Âàéíáåð-
ãà. Ð³âåíü çíà÷óùîñò³ ìåíø í³æ 0,05 ñâ³ä÷èâ
ïðî â³äõèëåííÿ â³ä ð³âíîâàãè Õàðä³–Âàéíáåðãà.

ßê³ñí³ äàí³ ïîð³âíþâàëè çà äîïîìîãîþ òî÷-
íîãî äâîñòîðîííüîãî êðèòåð³þ 2 ç ïîïðàâêîþ
Éåéòñà äëÿ òàáëèöü 22. Ïðè ð³âí³ çíà÷óùîñò³
íèæ÷å í³æ 0,05 (p<0,05) âèçíà÷àëè ðîçá³æí³ñòü
ì³æ âèá³ðêàìè, ùî º çàãàëüíîïðèéíÿòèì ó
ìåäèêî-á³îëîã³÷íèõ äîñë³äæåííÿõ.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
Âèçíà÷àëè ðîçïîä³ë ãåíîòèï³â ïîë³ìîðô³ç-

ìó G-3014>A ãåíà âèñîêî÷óòëèâîãî Ñ-ÐÁ ó
õâîðèõ ç³ STEMI. Îòðèìàí³ ðåçóëüòàòè ïîäà-
íî â òàáë. 1.

Ïðîàíàë³çîâàíî ðîçïîä³ë ãåíîòèï³â çà ïîë³-
ìîðô³çìîì G-3014>A ãåíà Ñ-ÐÁ ó õâîðèõ ç³
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STEMI ³ ïîêàçàíî, ùî ç 95 îñ³á ãîìîçèãîòàìè
(GG) ïî G àëåë³ áóëè 50 (52,6 %) õâîðèõ, ãåòå-
ðîçèãîòàìè (GA) – 29 (30,5 %) òà ãîìîçèãî-
òàìè (AA) ïî A àëåë³ – 16 (16,9 %). Âèçíà÷à-
ëè äîñòîâ³ðíó ðîçá³æí³ñòü ðîçïîä³ëó ãåíîòèï³â
ïîë³ìîðô³çìó G-3014>A ç ð³âíîâàãîþ Õàðä³–
Âàéíáåðãà (ð<0,05). Äîñòîâ³ðíèì áóëî çá³ëü-
øåííÿ ÷àñòêè ãîìîçèãîò (GG) ó ãðóï³ õâîðèõ
ç³ STEMI ó ïîð³âíÿíí³ ç ¿õíüîþ ÷àñòêîþ çà ðîç-
ïîä³ëîì Õàðä³–Âàéíáåðãà – 50 (52,6 %) ïðîòè
25 (25 %) â³äïîâ³äíî (ð<0,05). ×àñòêà ãåòåðî-
çèãîò (GA) – 30,5 % (29 îñ³á) – áóëà äîñòîâ³-
ðíî ìåíøîþ, í³æ ïðè ðîçïîä³ë³ Õàðä³–Âàéí-
áåðãà – 50 % (ð<0,05). Íå áóëî äîñòîâ³ðíî¿ ðîç-
á³æíîñò³ õâîðèõ ç³ STEMI ç ðîçïîä³ëîì Õàðä³–
Âàéíáåðãà çà ÷àñòêîþ ãîìîçèãîòè (AA) (ð>0,05).

Âèçíà÷àëè ðîçïîä³ë ãåíîòèï³â ïîë³ìîðô³ç-
ìó G-308>A ãåíà ÔÍÏ-. Ðåçóëüòàòè ïîäàíî
â òàáë. 2.

Ðîçïîä³ë ãåíîòèï³â ïîë³ìîðô³çìó G-308>A
ãåíà ÔÍÏ- ó õâîðèõ ç³ STEMI áóâ òàêèì: ³ç
ãîìîçèãîòàìè (GG) ïî G àëåë³ áóëà 71 (74,7 %)
îñîáà, ³ç ãåòåðîçèãîòàìè (GA) – 18 (19,0 %),
³ç ãîìîçèãîòàìè (AA) ïî À àëåë³ – 6 (6,3 %)
ïàö³ºíò³â. Âèçíà÷àëè äîñòîâ³ðíó ðîçá³æí³ñòü
ðîçïîä³ëó ãåíîòèï³â ïîë³ìîðô³çìó G-308>A ç
ð³âíîâàãîþ Õàðä³–Âàéíáåðãà ó õâîðèõ ç³
STEMI (ð<0,05). Ó ïîäàëüøîìó àíàë³ç³ âèÿâ-

ëåíî çá³ëüøåííÿ ÷àñòêè ãîìîçèãîò (GG) – 71
(74,7 %) ó ãðóï³ õâîðèõ ç³ STEMI ó ïîð³âíÿíí³
ç ¿õíüîþ ÷àñòêîþ çà ðîçïîä³ëîì Õàðä³–Âàéí-
áåðãà, äå âîíà ñòàíîâèëà 25 % (ð<0,05). ×àñò-
êà ãåòåðîçèãîò (GA) – 19,0 % (18 îñ³á) – áóëà
äîñòîâ³ðíî ìåíøîþ, í³æ ïðè ðîçïîä³ë³ Õàðä³–
Âàéíáåðãà – 50 % (ð<0,05). Êð³ì òîãî, âèçíà-
÷åíî çìåíøåííÿ ÷àñòêè ãîìîçèãîò (AA) ó
ãðóï³ õâîðèõ ç³ STEMI â³äíîñíî òàêî¿ çà ðîç-
ïîä³ëîì Õàðä³–Âàéíáåðãà (ð<0,05).

Àíàë³çóâàëè ðîçïîä³ë ãåíîòèï³â ïîë³ìîð-
ô³çìó G-1082>A ãåíà ²Ë-10 ó õâîðèõ ç³ STEMI.
Îòðèìàí³ äàí³ ïîäàíî â òàáë. 3.

Ïðè àíàë³ç³ ðîçïîä³ëó ãåíîòèï³â çà ïîë³ìîð-
ô³çìîì G-1082>A ãåíà ²Ë-10 õâîðèõ ç³ STEMI
ïîêàçàíî, ùî ç 95 îñ³á ãîìîçèãîòàìè (GG) ïî
G àëåë³ áóëè 45 (44,4 %), ãåòåðîçèãîòàìè (GA) –
34 (35,8 %) ³ ãîìîçèãîòàìè (AA) ïî À àëåë³ –
16 (16,8 %). Âèçíà÷åíî äîñòîâ³ðíó ðîçá³æí³ñòü

ðîçïîä³ëó ãåíîòèï³â ïîë³ìîðô³çìó G-1082>A ó
õâîðèõ ç³ STEMI ç ð³âíîâàãîþ Õàðä³–Âàéíáåð-
ãà (ð<0,05). Äîñòîâ³ðíèì áóëî çá³ëüøåííÿ ÷à-
ñòêè ãîìîçèãîò (GG) ó ãðóï³ õâîðèõ ç³ STEMI
ó ïîð³âíÿíí³ ç ïîêàçíèêîì ïðè ðîçïîä³ë³ Õàðä³–
Âàéíáåðãà – 45 (44,4 %) ïðîòè 25 (25 %) â³äïîâ³ä-
íî (ð<0,05). ×àñòêà ãåòåðîçèãîò (GA) – 35,8 %
(34 îñîáè) – áóëà äîñòîâ³ðíî ìåíøîþ, í³æ ïðè
ðîçïîä³ë³ Õàðä³–Âàéíáåðãà – 50 % (ð<0,05).

Òàáëèöÿ 1. Ðîçïîä³ë ãåíîòèï³â ïîë³ìîðô³çìó G-3014>A ãåíà Ñ-ÐÁ

Òàáëèöÿ 2. Ðîçïîä³ë ãåíîòèï³â ïîë³ìîðô³çìó G-308>A ãåíà ÔÍÏ-

Òàáëèöÿ 3. Ðîçïîä³ë ãåíîòèï³â ïîë³ìîðô³çìó G-1082>A ãåíà ²Ë-10
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Íå áóëî äîñòîâ³ðíî¿ ðîçá³æíîñò³ ÷àñòêè ãîìî-
çèãîò (AA) ó õâîðèõ ç³ STEMI ³ òàêî¿ çà ðîçïî-
ä³ëîì Õàðä³–Âàéíáåðãà (ð>0,05).

Â³äîìî áàãàòî âàð³àíò³â ïîë³ìîðô³çì³â
ãåí³â, ìóòàö³¿ ÿêèõ âïëèâàþòü íà åò³îïàòîãå-
íåç Ã²Ì. Ñåðåä íèõ – ãåíè, ùî ðåãóëþþòü
òðîìáîóòâîðåííÿ, ë³ï³äíèé îáì³í ³ çàïàëüí³
ðåàêö³¿. Ãåíè öèòîê³í³â ìàþòü íàäçâè÷àéíî
âèñîêèé ñòóï³íü ïîë³ìîðô³çìó, ïðè÷îìó ê³ëü-
ê³ñòü ä³ëÿíîê öüîãî ïîë³ìîðô³çìó â îäíîìó ãåí³
ìîæå äîñÿãàòè äåê³ëüêîõ äåñÿòê³â. Ðåçóëüòàòè
äîñë³äæåíü ñâ³ä÷àòü ïðî âàæëèâó ðîëü öèòî-
ê³í³â ó âèíèêíåíí³ ³ ïåðåá³ãó ³øåì³÷íî¿ õâîðîáè
ñåðöÿ. Ó òîé ñàìèé ÷àñ ðåçóëüòàòè âèâ÷åííÿ
çíà÷óùîñò³ ïîë³ìîðô³çìó ãåí³â öèòîê³í³â ó âè-
íèêíåíí³ é ïåðåá³ãó Ã²Ì âèêëàäåíî â íå÷èñ-
ëåííèõ ðîáîòàõ [11, 12].

Òèì ÷àñîì, êîìá³íàö³ÿ ðåçóëüòàò³â ãåíå-
òè÷íîãî òåñòóâàííÿ ç òðàäèö³éíèìè ôàêòîðàìè
ðèçèêó ìîæå çíà÷íî ï³äâèùèòè ¿õíþ ïðîãíîñ-
òè÷íó ö³íí³ñòü. Òàê, çà ðåçóëüòàòàìè äîñë³ä-
æåííÿ Ê.À. Áëàãîäàòñüêèõ ç³ ñï³âàâò. (2011),
êîìá³íàö³ÿ ãåíîòèï³â AG ³ AA ïîë³ìîðô³çìó
G-3014>A çá³ëüøóº ÷àñòîòó íåñïðèÿòëèâîãî
ðåçóëüòàòó ãîñòðîãî êîðîíàðíîãî ñèíäðîìó [13].

Ñåðåä öèòîê³í³â êëþ÷îâó ðîëü â³ä³ãðàº
ÔÍÏ-. Ó ðîáîò³ G.V. Szabo, G. Acsady äî-
âåäåíî, ùî â ïàö³ºíò³â ³ç ãåíîòèïîì ÀÀ ïîë³-
ìîðô³çìó G-308>À ãåíà ÔÍÏ- çóñòð³÷àëü-
í³ñòü ñåðöåâî-ñóäèííèõ ïîä³é äîñòîâ³ðíî âèùå
[14].

Ó äîñë³äæåíí³ R. Autonicelli et al. âèçíà÷å-
íî àñîö³àö³þ ìàðêåðà G-308>A ç ðîçâèòêîì
ãîñòðîãî ³íôàðêòó ì³îêàðäà. Îòðèìàí³ ðåçóëü-
òàòè ñâ³ä÷àòü ïðî ³ñòîòíèé çâ’ÿçîê ì³æ ïîë³-
ìîðô³çìîì G-308>A ãåíà ÔÍÏ- ³ âèíèêíåí-
íÿì STEMI [15].

²íòåðëåéê³í-10 – öå ïðîòèçàïàëüíèé öè-
òîê³í, òîìó çíèæåííÿ éîãî ñèíòåçó ïðèçâîäèòü
äî á³ëüø âèðàæåíî¿ çàïàëüíî¿ â³äïîâ³ä³. Çà ðå-
çóëüòàòàìè ìåòààíàë³çó L. Chao et al. ä³éøëè
âèñíîâêó, ùî ãåíîòèï ÀÀ ïîë³ìîðô³çìó
G-1082>A ãåíà ²Ë-10 ïîâ’ÿçàíèé ³ç á³ëüø âè-
ñîêèì ðèçèêîì ðîçâèòêó àòåðîñêëåðîçó ³ íîñ³¿
öüîãî ãåíîòèïó á³ëüø ñõèëüí³ äî ðîçâèòêó ³øå-
ì³÷íî¿ õâîðîáè ñåðöÿ [16].

Îäíàê ó ë³òåðàòóð³ ³ñíóþòü íåîäíîçíà÷í³
âèñíîâêè ïðî àñîö³àö³þ ïîë³ìîðô³çìó
G-1082>A ãåíà ²Ë-10 ³ç ÑÑÇ. Ñóïåðå÷ëèâ³ñòü
ðåçóëüòàò³â äîñë³äæåíü ìîæå áóòè íàñë³äêîì
åòí³÷íî¿ â³äì³ííîñò³ ïîïóëÿö³é [17, 18].

Òàêèì ÷èíîì, º ïåâí³ â³äì³ííîñò³ â ÷àñ-
òîò³ çóñòð³÷àëüíîñò³ ïîë³ìîðôíèõ âàð³àíò³â
âèâ÷åíèõ ãåí³â ó õâîðèõ ç³ STEMI, ùî äèêòóº
íåîáõ³äí³ñòü óòî÷íåííÿ ¿õíüî¿ ïðîãíîñòè÷íî¿
çíà÷óùîñò³ ùîäî ïåðåá³ãó ³ íàñë³äê³â ãîñòðî-
ãî ³íôàðêòó ì³îêàðäà. Ïîäàëüøå âèâ÷åííÿ
âïëèâó äàíèõ ãåíîòèï³â íà ïåðåá³ã STEMI äîç-
âîëèòü âèä³ëèòè ãðóïó âèñîêîãî ðèçèêó ïîâòîð-
íèõ ñóäèííèõ êàòàñòðîô ³ ðîçðîáèòè ìåòîäè
¿õíüî¿ ïðîô³ëàêòèêè.

Âèñíîâêè
1. Ó õâîðèõ ç³ STEMI âèçíà÷àºòüñÿ çá³ëü-

øåííÿ ÷àñòêè ãîìîçèãîò (GG) ³ çìåíøåííÿ –
ãåòåðîçèãîò (GA) ãåíîòèï³â ïîë³ìîðô³çìó G-
3014>A ãåíà Ñ-ðåàêòèâíîãî á³ëêà â³äíîñíî
¿õí³õ ÷àñòîê çà ðîçïîä³ëîì Õàðä³–Âàéíáåðãà.

2. Ïîë³ìîðô³çì G-308>A ãåíà ôàêòîðà íå-
êðîçó ïóõëèí- ó õâîðèõ ç³ STEMI ìàâ äîñòî-
â³ðíó ðîçá³æí³ñòü ç ð³âíîâàãîþ Õàðä³–Âàéí-
áåðãà, ïðè öüîìó âèçíà÷àëîñü çá³ëüøåííÿ ÷à-
ñòêè ãîìîçèãîò (GG) ³ çìåíøåííÿ – ãåòåðîçè-
ãîò (GA) òà ãîìîçèãîò (AA).

3. Ðîçïîä³ë ïîë³ìîðô³çìó G-1082>A ãåíà
³íòåðëåéê³íó-10 õàðàêòåðèçóâàâñÿ çá³ëüøåí-
íÿì ÷àñòêè ãîìîçèãîò (GG) ³ çìåíøåííÿì –
ãåòåðîçèãîò (GA) ó õâîðèõ ç³ STEMI ó ïî-
ð³âíÿíí³ ç ¿õí³ìè ÷àñòêàìè çà ðîçïîä³ëîì
Õàðä³–Âàéíáåðãà.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Çíà÷åííÿ ïîë³ìîðô³çì³â ãåí³â öèòîê³í³â ó

ðîçâèòêó é ïåðåá³ãó ãîñòðîãî ³íôàðêòó ì³îêàð-
äà çàëèøàºòüñÿ ìàëîâèâ÷åíèì, õî÷à ³ ñòàíî-
âèòü ïåâíèé ³íòåðåñ. Ãåíîòèïîâ³ õàðàêòåðèñ-
òèêè ãåí³â, ùî çäàòí³ âïëèâàòè íà ïåðåá³ã ãîñò-
ðîãî ³íôàðêòó ì³îêàðäà, ìàþòü âàæëèâå çíà-
÷åííÿ, îñê³ëüêè âîíè ìîæóòü áóòè ³íñòðóìåí-
òîì äëÿ ìàéáóòí³õ äîñë³äæåíü ó ãàëóç³ âèêî-
ðèñòàííÿ ãåíåòè÷íèõ ìàðêåð³â ó ñòðàòèô³êàö³¿
ðèçèêó óñêëàäíåíü öüîãî çàõâîðþâàííÿ.
Ïîòð³áí³ ïîäàëüø³ äîñë³äæåííÿ, ó ÿêèõ áè áóëî
âèçíà÷åíî çíà÷åííÿ ïîë³ìîðô³çìó ãåí³â öè-
òîê³í³â äëÿ õâîðèõ ³ç ãîñòðèì ³íôàðêòîì ì³î-
êàðäà. Çàïàëüíèé ãåíåòè÷íèé ïðîô³ëü ðàçîì
³ç êëàñè÷íèìè ñåðöåâî-ñóäèííèìè ôàêòîðàìè
ðèçèêó ìîæå â ïîäàëüøîìó áóòè êîðèñíèì äëÿ
âèçíà÷åííÿ ³íäèâ³äóàëüíîãî ðèçèêó íåñïðèÿò-
ëèâîãî ïåðåá³ãó ãîñòðîãî ³íôàðêòó ì³îêàðäà.
Ê³íöåâîþ ìåòîþ ïîäàëüøèõ äîñë³äæåíü ïî-
âèííà áóòè ³íäèâ³äóàë³çàö³ÿ ë³êóâàëüíèõ ïðî-
ãðàì äëÿ ïîë³ïøåííÿ ïðîãíîçó ³ çíèæåííÿ ïî-
êàçíèê³â ëåòàëüíîñò³ ó õâîðèõ äàíî¿ êàòåãîð³¿.
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Å.Â. Ñèäü, À.Â. Ñîëîâü¸â
ÐÀÑÏÐÅÄÅËÅÍÈÅ ÃÅÍÎÒÈÏÎÂ ÏÎËÈÌÎÐÔÈÇÌÎÂ ÃÅÍÎÂ ÌÀÐÊÅÐÎÂ ÑÈÑÒÅÌÍÎÃÎ
ÂÎÑÏÀËÈÒÅËÜÍÎÃÎ ÎÒÂÅÒÀ Ó ÁÎËÜÍÛÕ ÑÎ STEMI

Îïðåäåëÿëè îñîáåííîñòè ðàñïðåäåëåíèÿ ãåíîòèïîâ ïîëèìîðôèçìîâ ãåíîâ ìàðêåðîâ ñèñòåìíîãî
âîñïàëèòåëüíîãî îòâåòà ó áîëüíûõ ñî STEMI. Êðèòåðèÿìè âêëþ÷åíèÿ â èññëåäîâàíèå áûëè: ìóæ-
ñêîé è æåíñêèé ïîë, âîçðàñò îò 46 äî 75 ëåò; äëÿ æåíùèí ïîñòìåíîïàóçàëüíûé ïåðèîä áîëåå 1 ãîäà;
íàëè÷èå STEMI â ïåðâûå äâåíàäöàòü ÷àñîâ îò íà÷àëà çàáîëåâàíèÿ; èíôîðìèðîâàííîå ñîãëàñèå ïà-
öèåíòà íà ó÷àñòèå â èññëåäîâàíèè. ÄÍÊ âûäåëÿëè èç ëåéêîöèòîâ èç öåëüíîé êðîâè ñ èñïîëüçîâàíèåì
íàáîðà «ÄÍÊ-ýêñïðåññ-êðîâü» (Ëèòåõ). Â ïðîöåññå âûäåëåíèÿ ÄÍÊ ïðèäåðæèâàëèñü ðåêîìåíäà-
öèé, ïðèâåäåííûõ â èíñòðóêöèè ê íàáîðó. Îïðåäåëÿëè SNP ïîëèìîðôèçìîâ ãåíîâ Ñ-ðåàêòèâíîãî
áåëêà G-3014>A, ôàêòîðà íåêðîçà îïóõîëåé- G-308>A è èíòåðëåéêèíà-10 G-1082>A ìåòîäîì ïî-
ëèìåðàçíîé öåïíîé ðåàêöèè â ðåæèìå ðåàëüíîãî âðåìåíè ñ èñïîëüçîâàíèåì àìïëèôèêàòîðà «Rotor-
Gene 6000» (Corbett Research, Australia). Èñïîëüçîâàëè ñòðóêòóðó ïðàéìåðîâ èç ñòàíäàðòíûõ íàáî-
ðîâ «SNP-ýêñïðåññ-ÐÂ» (Ëèòåõ). Óñòàíîâëåíî, ÷òî ó áîëüíûõ ñî STEMI óâåëè÷èëàñü äîëÿ ãîìîçè-
ãîò (GG) è óìåíüøèëàñü – ãåòåðîçèãîò (GA) ãåíîòèïîâ ïîëèìîðôèçìà G-3014>A ãåíà Ñ-ðåàêòèâíîãî
áåëêà ïî ñðàâíåíèþ ñ òàêèìè ïðè ðàñïðåäåëåíèè Õàðäè–Âàéíáåðãà. Ïîëèìîðôèçì G-308>A ãåíà
ôàêòîðà íåêðîçà îïóõîëåé- ó áîëüíûõ ñî STEMI èìåë äîñòîâåðíîå ðàñõîæäåíèå ñ ðàâíîâåñèåì
Õàðäè–Âàéíáåðãà, ïðè ýòîì îïðåäåëÿëîñü óâåëè÷åíèå äîëè ãîìîçèãîò (GG) è óìåíüøåíèå – ãåòåðî-
çèãîò (GA) è ãîìîçèãîò (AA). Ðàñïðåäåëåíèå ïîëèìîðôèçìà G-1082>A ãåíà èíòåðëåéêèíà-10 õàðàê-
òåðèçîâàëîñü óâåëè÷åíèåì äîëè ãîìîçèãîò (GG) è óìåíüøåíèåì – ãåòåðîçèãîò (GA) ó áîëüíûõ ñî
STEMI ïî ñðàâíåíèþ ñ èõ äîëÿìè ïðè ðàñïðåäåëåíèè Õàðäè–Âàéíáåðãà.

Êëþ÷åâûå ñëîâà: èøåìè÷åñêàÿ áîëåçíü ñåðäöà, îñòðûé èíôàðêò ìèîêàðäà, ïîëèìîðôèçì ãå-
íîâ ìàðêåðîâ, ñèñòåìíîå âîñïàëåíèå.

E.V. Sid’, O.V. Soloviov
DISTRIBUTION OF GENOTYPES POLYMORPHISMS OF GENES MARKERS OF SYSTEMIC
INFLAMMATORY RESPONSE AMONG PATIENTS WITH STEMI

One of the important problems of modern medicine is the continuous increase of cardiovascular
disease. An urgent problem at the present stage is the treatment of patients with acute forms of coronary
heart disease, since vascular accidents are the leading causative factors of mortality from cardiovascular
disease. Recently, an increasing number of studies have determined the role of genetic markers for predicting
the adverse course of various cardiovascular diseases, including acute myocardial infarction. The distribution
of genes markers of systemic inflammatory responses was determined in patients with STEMI. There are
criteria for inclusion in the study: male and female patients from 46 to 75 years old; for postmenopausal
women, more than 1 year; the presence of STEMI in the first 12 hours of the onset of the disease;
informed consent of the patient to participate in the study. DNA was isolated from leukocytes from whole
blood using the Express DNA Blood Kit (Litech). In the process of DNA extraction, the recommendations
given in the kit instructions were followed. SNP polymorphisms of C-reactive protein genes were determined
G-3014>A, tumor necrosis factor- G-308>A, interleukin-10 G-1082>A by real-time polymerase chain
reaction using a Rotor-Gene 6000 thermocycler (Corbett Research, Australia). The structure of the primers
from the standard SNP-express-PB sets (Litech) was used. It was determined, that in patients with
STEMI, an increase in the proportion of homozygotes (GG) and a decrease in heterozygotes (GA) of the
genotypes of the G-3014>A polymorphism of the C-reactive protein gene are determined in comparison
with the Hardy–Weinberg distribution. Polymorphism G-308>A of the tumor necrosis factor- gene
among patients with STEMI had a significant discrepancy with Hardy–Weinberg equilibrium, with an
increase in the proportion of homozygotes (GG) and a decrease in heterozygotes (GA) and homozygotes
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(AA). The distribution of G-1082>A polymorphism of the interleukin-10 gene was characterized by an
increase in the proportion of homozygotes (GG) and a decrease in heterozygotes (GA) in patients with
STEMI compared to the Hardy–Weinberg distribution.

Keywords: coronary heart disease, acute myocardial infarction, marker gene polymorphism, systemic
inflammation.
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