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Ïðåäñòàâëåíó ðîáîòó âèêîíàíî â ðàìêàõ íàóêî-
âî-äîñë³äíî¿ òåìè «Ðîëü ïîë³ìîðô³çìó ãåí³â ó ðîç-
âèòêó ïàòîëîã³÷íèõ ñòàí³â ³ õâîðîá», ¹ äåðæ. ðåº-
ñòðàö³¿ 0114U006297. 

Âñòóï. Ñåðöåâî-ñóäèíí³ çàõâîðþâàííÿ (ÑÑÇ) 
çíàõîäÿòüñÿ íà ïåðøîìó ì³ñö³ ñåðåä ïðè÷èí ñìåðò-
íîñò³ ó ñâ³ò³ [22]. Âàæëèâó ðîëü ó ¿õíüîìó âèíèêíåíí³ 
â³ä³ãðàþòü íåãàòèâí³ «íàäáàííÿ» ïðîãðåñó: ã³ïîäè-
íàì³ÿ, çá³ëüøåííÿ êàëîð³éíîñò³ õàð÷îâèõ ïðîäóêò³â, 
õðîí³÷íèé ñòðåñ. Ö³ ôàêòîðè âèêëèêàþòü íåóõèëüíèé 
ð³ñò àðòåð³àëüíî¿ ã³ïåðòåíç³¿, îæèð³ííÿ, äèñë³ï³äåì³¿ 
òà öóêðîâîãî ä³àáåòó. 

Çíà÷åííÿ îæèð³ííÿ ÿê ôàêòîðà ðèçèêó ðîçâèòêó 
ÑÑÇ îñòàíí³ì ÷àñîì çíà÷íî çðîñëà, òàê ÿê ïîøèðå-
í³ñòü îæèð³ííÿ ó ñâ³òîâ³é ïîïóëÿö³¿ çá³ëüøèëàñÿ. Ó 
òàêèõ ïðîñïåêòèâíèõ äîñë³äæåííÿõ, ÿê Ôðåì³íãåì-
ñüêå [16], Honolulu Heart Program [10], Study of Men 
Born in 1913 [4], Study of Women in Gothenburg [13], 
îæèð³ííÿ ³äåíòèô³êîâàíî ÿê çíà÷íèé ÷èííèê ðèçèêó 
âèíèêíåííÿ ñåðöåâî-ñóäèííèõ çàõâîðþâàíü ³ ñìåð-
ò³. Âçàºìîçâ’ÿçîê ì³æ îæèð³ííÿì ³ ðèçèêîì ñìåðò³ 
â³ä ñåðöåâî-ñóäèííèõ çàõâîðþâàíü ï³äòâåðäæåíî ó 
ô³íñüêîìó äîñë³äæåíí³. Êîæíå çá³ëüøåííÿ ìàñè ò³ëà 
íà 1 êã ï³äâèùóº ðèçèê êîðîíàðíî¿ ñìåðò³ íà 1-1,5 % 
[8]. Ó Honolulu Heart Program ³ Ôðåì³íãåìñüêîìó äî-
ñë³äæåíí³ âèÿâëåíî, ùî ê³ëüê³ñòü ïàö³ºíò³â, ãîñï³òà-
ë³çîâàíèõ ç ïðèâîäó ³øåì³÷íîãî ³íñóëüòó, çá³ëüøó-
ºòüñÿ íà 10-30 % ó ðàç³ ï³äâèùåííÿ ³íäåêñó ìàñè ò³ëà 
íà 3 êã/ì² [19]. Òàêèì ÷èíîì, îæèð³ííÿ çíà÷íî ï³ä-
âèùóº ðèçèê ðîçâèòêó ³øåì³÷íîãî ³íñóëüòó, ³øåì³÷-
íî¿ õâîðîáè ñåðöÿ òà ñìåðò³ â³ä ñåðöåâî-ñóäèííèõ 

ùî ëîêàë³çóºòüñÿ íà êîðîòêîìó ïëå÷³ ïåðøî¿ õðîìî-
ñîìè (1ð36. 3) ³ ñêëàäàºòüñÿ ç 11 åêçîí³â. Á³ëüø³ñòü 
àëåëüíèõ âàð³àíò³â öüîãî ãåíà (áëèçüêî 700 SNP) ð³ä-
ê³ñí³ [11]. Îñíîâíèìè êë³í³÷íî çíà÷óùèìè º äâà ïî-
ë³ìîðô³çìè: Ñ677Ò â åêçîí³ 4 ³ À1298Ñ â åêçîí³ 7 [14, 
21]. Äîñë³äæåííÿ çâ’ÿçêó À1298Ñ ïîë³ìîðô³çìó ãåíà 
MTHFR ç ðîçâèòêîì ³øåì³÷íîãî àòåðîñêëåðîòè÷íî-
ãî ³íñóëüòó â îñ³á ç íàäì³ðíîþ âàãîþ º íåîäíîçíà÷-
íèì, ùî ñïîíóêàëî äî âèâ÷åííÿ öüîãî ïèòàííÿ ùîäî 
óêðà¿íñüêî¿ ïîïóëÿö³¿. 

Ìåòà äîñë³äæåííÿ – ïðîâåäåííÿ àíàë³çó àñî-
ö³àö³¿ äåÿêèõ àíòðîïîìåòðè÷íèõ ïîêàçíèê³â (çðîñòó, 
ìàñè ò³ëà òà ³íäåêñó ìàñè ò³ëà) ç À1298Ñ ïîë³ìîðô³ç-
ìîì ãåíà N5,N10-ìåò³ëåíòåòðàã³äðîôîëàò ðåäóêòàçè 
(MTHFR) ç ó õâîðèõ ç ³øåì³÷íèì àòåðîòðîìáîòè÷íèì 
³íñóëüòîì (²ÀÒ²). 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äëÿ àíàë³çó âè-
êîðèñòàíî âåíîçíó êðîâ 170 õâîðèõ ç ²ÀÒ² (42,4 % 
æ³íîê ³ 57,6 % ÷îëîâ³ê³â) â³êîì â³ä 40 äî 85 ðîê³â 
(ñåðåäí³é â³ê – 64,7 ± 0,73 ðîêè), ùî ïåðåáóâàëè íà 
äèñïàíñåðíîìó îáë³êó â ïîë³êë³í³÷íîìó â³ää³ëåí-
í³ Ñóìñüêî¿ êë³í³÷íî¿ ë³êàðí³ ¹ 5. Êîíòðîëüíà ãðóïà 
ñêëàäàëàñÿ ç³ 124 ïàö³ºíò³â (36,3 % æ³íîê ³ 63,7 % ÷î-
ëîâ³ê³â), ñåðåäí³é â³ê ñêëàâ 76,7 ± 0,93 ðîêè. Ö³ ãðóïè 
íå â³äð³çíÿëèñÿ çà ñï³ââ³äíîøåííÿì îñ³á ð³çíî¿ ñòàò³ 
(P = 0,294 çà χ2-êðèòåð³ºì), ïðîòå ñåðåäí³é â³ê ïåð-
øî¿ (76,7 ± 0,93 ðîêè) áóâ ³ñòîòíî âèùèì, í³æ äðóãî¿ 
(P < 0,001). 

Ïàòîãåíåòè÷íèé âàð³àíò ³íñóëüòó âèçíà÷àëè â³ä-
ïîâ³äíî äî êðèòåð³¿â TOAST [12], íà ï³äñòàâ³ àíàì-
íåñòè÷íèõ äàíèõ ³ îñîáëèâîñòåé êë³í³÷íîãî ïåðåá³ãó 

Òàáëèöÿ 1

Àíàë³ç ðèçèêó ²ÀÒ² çàëåæíî â³ä ãåíîòèïó çà 
À1298Ñ ïîë³ìîðô³çìîì ãåíà MTHFR

Ãåíîòèï CR SE WS P OR
95 % CI 
äëÿ OR 
íèæí³é

95 % CI 
äëÿ OR 
âåðõí³é

À/Ñ 0,098 0,256 0,146 0,702 0,907 0,549 1,497

Ñ/Ñ 0,837 0,379 4,886 0,027 2,309 1,099 4,849

Ïðèì³òêà: ïîð³âíÿííÿ ïðîâîäèëîñÿ â³äíîñíî ãîìîçèãîò çà îñíîâíèì 

àëåëåì (À/À); CR – êîåô³ö³ºíò ðåãðåñ³¿; SE – ñòàíäàðòíà ïîõèáêà; WS – 

ñòàòèñòèêà Âàëüäà; P – ñòàòèñòè÷íà çíà÷èì³ñòü; OR – â³äíîøåííÿ ðèçèêó; 

CI – äîâ³ð÷èé ³íòåðâàë. 

çàõâîðþâàíü. Âèñëîâëåíî äóìêó, ùî çà ìîæëè-
âîñò³ ðîçâ’ÿçàííÿ ïðîáëåìè îæèð³ííÿ ñåðåäíÿ 
òðèâàë³ñòü æèòòÿ çá³ëüøèëàñÿ á íà 4 ðîêè [2]. 
Çàéâà âàãà ñïðèÿº ï³äâèùåííþ âì³ñòó â êðîâ³ 
õîëåñòåðèíó, ùî ñïðèÿº åâîëþö³¿ àòåðîñêëåðî-
çó [3], ó ïðîãðåñóâàíí³ ÿêîãî âàæëèâó ðîëü â³ä³-
ãðàº åíäîòåë³àëüíà äèñôóíêö³ÿ (ÅÄ) [1]. Ñåðåä 
áàãàòüîõ ïðè÷èí, ÿê³ âïëèâàþòü íà ðîçâèòîê 
ÅÄ âàæëèâå ì³ñöå çàéìàº íàäëèøîê ãîìîöèñ-
òå¿íó. Ð³âåíü ãîìîöèñòå¿íó â êðîâ³ êîíòðîëþº 
ôåðìåíòíà ñèñòåìà, îäíèì ³ç êîìïîíåíò³â ÿêî¿ 
º N5,N10-ìåò³ëåíòåòðàã³äðîôîëàòðåäóêòàçà 
(MTHFR). Ôåðìåíò êîäóºòüñÿ ãåíîì MTHFR, 
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Òàáëèöÿ 2

Ïîêàçíèêè çðîñòó, ìàñè ò³ëà òà ²ÌÒ çàãàëîì â ãðóïàõ 
ïîð³âíÿííÿ çàëåæíî â³ä âàð³àíò³â ãåíîòèïó À1298Ñ 

ïîë³ìîðô³çìîì ãåíà MTHFR (M ± m)

À/À À/Ñ Ñ/Ñ Ðàçîì P

Çð³ñò, 
ñì

Êîíòðîëü
163,32 ± 1,5

(57)
163,70 ± 1,08

(54)
160,75 ± 3,2

(12)
163,24 ± 0,9 

(123)
0,652

²ÀÒ²
169,53 ± 1,07

(72)
168,7 ± 0,87

(63)
168,17 ± 1,4

(35)
168,94 ± 0,6 

(170)
0,690

Ìàñà 
ò³ëà, 
êã

Êîíòðîëü 74,11 ± 2,15 74,70 ± 1,86 65,92 ± 2,62 73,57 ± 1,33 0,162

²ÀÒ² 79,83 ± 1,64 81,10 ± 1,66 80,77 ± 1,76 80,5 ± 0,99 0,845

²ÌÒ, 
êã/ì²

Êîíòðîëü 27,79 ± 0,69 27,92 ± 0,68 25,59 ± 0,98 27,63 ± 0,45 0,329

²ÀÒ² 27,8 ± 0,48 28,56 ± 0,61 28,58 ± 0,62 28,23 ± 0,33 0,487

Ïðèì³òêà: P – ñòàòèñòè÷íà çíà÷èì³ñòü â³äì³ííîñòåé ñåðåäí³õ âåëè÷èí. Ó äóæêàõ – ê³ëüê³ñòü 

ïàö³ºíò³â. 

õâîðîáè, äàíèõ óëüòðàçâóêîâî¿ 
äîïëåðîãðàô³¿ ìàã³ñòðàëüíèõ 
àðòåð³é ãîëîâè, ÅÊÃ. ²øåì³÷íèé 
õàðàêòåð ³íñóëüòó âñòàíîâëþâàâ-
ñÿ çà äàíèìè àíàìíåçó ³ êë³í³÷íî¿ 
êàðòèíè õâîðîáè, êîìï’þòåðíî¿ 
òîìîãðàô³¿ ãîëîâíîãî ìîçêó. Ó 
ãðóï³ êîíòðîëþ â³äñóòí³ñòü ñåð-
öåâî-ñóäèííî¿ ïàòîëîã³¿ ï³ä-
òâåðäæóâàëè øëÿõîì çáèðàííÿ 
àíàìíåñòè÷íèõ äàíèõ, çíÿòòÿ 
åëåêòðîêàðä³îãðàìè ³ âèì³ðþ-
âàííÿ àðòåð³àëüíîãî òèñêó. 

Ìàñà ò³ëà âèì³ðþâàëàñÿ ìå-
õàí³÷íèìè âàãàìè ïðè ãîñï³òàë³-
çàö³¿ àáî ïðè ïîêðàùåíí³ ñòàíó 
ïàö³ºíò³â. Íà îñíîâ³ àíòðîïîìå-
òðè÷íèõ äàíèõ ðîçðàõîâóâàëè 
³íäåêñ ìàñè ò³ëà (²ÌÒ) çà ôîð-
ìóëîþ: â³äíîøåííÿ ìàñè ò³ëà â 
ê³ëîãðàìàõ äî êâàäðàòà çðîñòó â 
ìåòðàõ. 

Âèçíà÷åííÿ À1298Ñ 
(rs1801131) ïîë³ìîðô³çìó ãåíà 
MTHFR ïðîâî äèëè çà äîïîìîãîþ 
ìåòîäó ïîë³ìåðàçíî¿ ëàíöþãîâî¿ 
ðåàêö³¿ ç íàñòóïíèì àíàë³çîì äî-
âæèíè ðåñòðèêö³éíèõ ôðàãìåí-
ò³â ïðè âèä³ëåíí³ ¿õ øëÿõîì åëåê-
òðîôîðåçó â àãàðîçíîìó ãåë³. 

Äëÿ ãåíîòèïóâàííÿ âåíîç-
íó êðîâ íàáèðàëè â ñòåðèëüíèõ 
óìîâàõ â ìîíîâåòè îá’ºìîì 
2,7 ìë ç êàë³ºâîþ ñ³ëëþ åòè-
ëåíä³àì³íòåòðàîöòîâî¿ êèñëîòè 
(“Sarstedt”, Í³ìå÷÷èíà), ùî ñëó-
ãóâàëà àíòèêîàãóëÿíòîì. Êðîâ 
çàìîðîæóâàëè ³ çáåð³ãàëè ïðè 
òåìïåðàòóð³ – 20 °Ñ. ÄÍÊ ç íå¿ âè-
ä³ëÿëè, âèêîðèñòîâóþ÷è íàáîðè 
“Èçîãåí” (Ðîñ³ÿ). Àìïë³ô³êàö³þ 
ä³ëÿíêè ãåíà, ùî ì³ñòèòü ñàéò 
À1298Ñ ïîë³ìîðô³çìó, ïðîâîäè-
ëè çà äîïîìîãîþ ïàðè ñïåöèô³÷-
íèõ ïðàéìåð³â: ïðÿìîãî (sence) 
– 5’ GCAAGTCCCCCAAGGAGG 
3’ ³ çâîðîòíîãî (antisense) – 5` 
GGGTCCCCACTCCAGCATC 3’. 
Ïðàéìåðè áóëî ñèíòåçîâàíî 
ô³ðìîþ “Metabion” (Í³ìå÷÷èíà). 
Äëÿ àìïë³ô³êàö³¿ áðàëè 50-100 íã 

Òàáëèöÿ 3

Ïîêàçíèêè çðîñòó, ìàñè ò³ëà òà ²ÌÒ â îñ³á æ³íî÷î¿ ³ ÷îëîâ³÷î¿ 
ñòàò³ â ãðóïàõ ïîð³âíÿííÿ çàëåæíî â³ä âàð³àíò³â ãåíîòèïó 

À1298Ñ ïîë³ìîðô³çìîì ãåíà MTHFR (M ± m)

À/À À/Ñ Ñ/Ñ F P
1

æ³íêè

Çð³ñò, 
ñì

Êîíòðîëü 157,3 ± 2,27(21) 155,9 ± 1,26 (17) 151,8 ± 2,9(6) 1,017 0,371

²ÀÒ² 163,8 ± 1,0(34) 164,0 ± 1,05(25) 162,2 ± 1,3(13) 0,498 0,610

P
2

0,0044 0,0001 0,0014

Ìàñà 
ò³ëà, 
êã

Êîíòðîëü 71,0 ± 2,65 71,12 ± 2,85 61,5 ± 4,09 1,709 0,194

²ÀÒ² 76,29 ± 1,89 78,8 ± 2,6 78,77 ± 3,7 0,387 0,687

P
2

0,1021 0,0580 0,0119

²ÌÒ, 
êã/ì2

Êîíòðîëü 28,8 ± 1,1 29,36 ± 1,33 26,7 ± 1,62 0,609 0,549

²ÀÒ² 28,47 ± 0,69 29,39 ± 1,08 29,83 ± 1,18 0,524 0,595

P
2

0,7897 0,9861 0,1469

÷îëîâ³êè

Çð³ñò, 
ñì

Êîíòðîëü 166,8 ± 1,8(36) 167,27 ± 1,0 (37) 169,67 ± 1,9(6) 0,286 0,752

²ÀÒ² 174,66 ± 1,4(38) 171,76 ± 0,9(38) 171,7 ± 1,6(22) 1,814 0,169

P
2

0,0009 0,0016 0,5371

Ìàñà 
ò³ëà, 
êã

Êîíòðîëü 75,92 ± 3,02 76,35 ± 2,35 70,33 ± 2,36 0,380 0,685

²ÀÒ² 83,0 ± 2,5 82,6 ± 2,14 81,95 ± 1,77 0,043 0,958

P
2

0,9103 0. 0528 0,0036

²ÌÒ, 
êã/ì2

Êîíòðîëü 27,19 ± 0,88 27,26 ± 0,78 24,5 ± 1,05 0,869 0,423

²ÀÒ² 27,14 ± 0,66 28,02 ± 0,73 27,85 ± 0,67 0,492 0,613

P
2

0,9636 0,4788 0,0243

Ïðèì³òêà: F – êðèòåð³é Ô³øåðà, P
1
 ³ P

2
 – çíà÷èì³ñòü â³äì³ííîñòåé ì³æ ãåíîòèïàìè çà äàíèìè 

îäíîôàêòîðíîãî äèñïåðñ³éíîãî àíàë³çó (P
1
) ³ ì³æ êîíòðîëåì òà ²ÀÒ² çà t-êðèòåð³ºì Ñòüþäåíòà 

(P
2
). Ó äóæêàõ – ê³ëüê³ñòü ïàö³ºíò³â. 

ÄÍÊ ³ äîäàâàëè äî ñóì³ø³, ùî ì³ñòèëà 5 ìêë 5-êðàò-
íîãî PCR-áóôåðó, 1,5 ìÌ ñóëüôàòó ìàãí³þ, 200 
ìêÌ ñóì³ø³ ÷îòèðüîõ íóêëåîòèäòðèôîñôàò³â, ïî 20 
pM êîæíîãî ç ïðàéìåð³â ³ 1,0 ÎÄ Taq-ïîë³ìåðàçè 
(«Thermo Scientific», CØÀ), îá’ºì äîâîäèëè äî 25 
ìêë äå³îí³çîâàíîþ âîäîþ. PCR ïðîâîäèëè â òåð-
ìîöèêëåð³ GeneAmp PCR System 2700 («Applied 
Biosystems», ÑØÀ). Àìïë³ô³êàö³ÿ ôðàãìåíòà, ùî ì³ñ-
òèâ ïîë³ìîðôíó ä³ëÿíêó, ùî âèâ÷àëàñÿ, ñêëàäàëàñÿ 

ç 30 öèêë³â: äåíàòóðàö³ÿ – 94 °Ñ (50 c), ã³áðèäèçàö³ÿ 
ïðàéìåð³â – 64,5 °Ñ (45 ñ) ³ åëîíãàö³ÿ – 72 °Ñ (1 õâ). 
Äëÿ ðåñòðèêö³éíîãî àíàë³çó 6 ìêë ïðîäóêòó àìïë³ô³-
êàö³¿ ³íêóáóâàëè ïðè 37°Ñ ïðîòÿãîì 20 ãîäèí ç 3 ÎÄ 
ðåñòðèêòàçè MboII («Thermo Scientific», ÑØÀ) ó áó-
ôåð³ Â òàêîãî ñêëàäó: 10 ìÌ òð³ñ-HCl (ðÍ 7,5), 10 ìÌ 
MgCl

2
, 0,1 ìã/ìë àëüáóìèíó. Àìïë³ô³êàò ñêëàäàâñÿ ç 

145 ïàð íóêëåîòèä³â (ï. í.). Ãåíîòèï À/À ³äåíòèô³êó-
âàâñÿ íà åëåêòðîôîðåãðàì³ ôðàãìåíòàìè – 29, 37, 
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79 ï. í., ãåíîòèï À/C- 29, 37, 79, 108 ï. í., Ñ/Ñ = 37, 
108 ï. í. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ãå-
íîòèïóâàííÿ õâîðèõ ç ²ÀÒ² òà ïàö³ºíò³â êîíòðîëüíî¿ 
ãðóïè çà À1298Ñ ïîë³ìîðô³çìîì ãåíà MTHFR äàëî 
çìîãó âñòàíîâèòè ÷àñòîòó, ç ÿêîþ çóñòð³÷àþòüñÿ 
îêðåì³ âàð³àíòè öüîãî ãåíà, à òàêîæ ïîð³âíÿòè ¿õ ì³æ 
ãðóïàìè çàãàëîì, à òàêîæ ó ïàö³ºíò³â ç íîðìàëüíèì ³ 
çá³ëüøåíèì ³íäåêñîì ìàñè ò³ëà. Ãåíîòèïóâàííÿ õâî-
ðèõ ç ²ÀÒ² ³ ïîð³âíÿííÿ îäåðæàíèõ äàíèõ ç ðåçóëü-
òàòàìè ðåñòðèêö³éíîãî àíàë³çó â êîíòðîëüí³é ãðóï³ 
äàëî çìîãó âèÿâèòè, ùî ó õâîðèõ ç ²ÀÒ² ñï³ââ³äíîøåí-
íÿ ãîìîçèãîò çà îñíîâíèì àëåëåì (À/À), ãåòåðîçèãîò 
(À/Ñ) ³ ãîìîçèãîò çà ì³íîðíèì àëåëåì (Ñ/Ñ) ñêëàäàº 
42,3 %, 37,1 % ³ 20,6 %, à â êîíòðîëüí³é ãðóï³ – â³ä-
ïîâ³äíî 46,0 %, 44,3 %, 9,7 %. Â³äì³ííîñò³ â ðîçïîä³ë³ 
÷àñòîò çàçíà÷åíèõ ãåíîòèï³â ì³æ ãðóïîþ õâîðèõ ç ²ÀÒ² 
òà êîíòðîëüíîþ ãðóïîþ áóëè ñòàòèñòè÷íî äîñòîâ³ð-
íèìè (P = 0,039). Öåé âèñíîâîê áóâ ï³äòâåðäæåíèé ³ 
ìåòîäîì ëîã³ñòè÷íî¿ ðåãðåñ³¿ (òàáë. 1). Ó ãîìîçèãîò 
çà ì³íîðíèì àëåëåì ðèçèê ³íñóëüòó ìàéæå ó 2,3 ðàçè 
á³ëüøèé (Ð = 0,027, OR = 2,309), í³æ ó ãîìîçèãîò çà 
îñíîâíèì àëåëåì. 

Ó òàáëèö³ 2 íàâåäåíî äàí³ ïðî âåëè÷èíè çðîñòó, 
ìàñè ò³ëà, ³íäåêñó ìàñè ò³ëà (²ÌÒ) ó õâîðèõ íà ²ÀÒ² ³ ó 
ïàö³ºíò³â êîíòðîëüíî¿ ãðóïè çàëåæíî â³ä ¿õíüîãî ãå-
íîòèïó çà À1298Ñ ïîë³ìîðô³çìîì ãåíà MTHFR. ßê 
âèïëèâàº ç ðåçóëüòàò³â äîñë³äæåííÿ, â³äì³ííîñò³ ì³æ 
ñåðåäí³ìè âåëè÷èíàìè âñ³õ ïîêàçíèê³â (çðîñòó, ìàñè 
ò³ëà òà ²ÌÒ) áóëè íåäîñòîâ³ðíèìè ÿê ó êîíòðîëüí³é 
ãðóï³, òàê ³ ó õâîðèõ íà ²ÀÒ² (P > 0,05). 

Ùîäî ïîð³âíÿííÿ ì³æ ãðóïàìè, òî âèÿâëåíî ïåâí³ 
â³äì³ííîñò³. Òàê, ó õâîðèõ íà ²ÀÒ² æ³íîê ³ç ãåíîòèïîì 
À/À òà À/Ñ çð³ñò, à ç ãåíîòèïîì Ñ/Ñ çð³ñò ³ ìàñà ò³ëà 
áóëè çíà÷íî á³ëüøèìè, í³æ ó îñ³á êîíòðîëüíî¿ ãðóïè 
ç â³äïîâ³äíèì ãåíîòèïîì (òàáë. 3). 

Öå íå âïëèâàëî íà ²ÌÒ, ùî ìîæíà áóëî ïîÿñíèòè 
ïðîïîðö³éí³ñòþ â³äõèëåíü ïîêàçíèê³â çðîñòó ³ ìàñè 
ò³ëà. Ó ñâîþ ÷åðãó ÷îëîâ³êè, íîñ³¿ îñíîâíîãî àëåëþ 
(À/À òà À/Ñ) ç ³øåì³÷íèì àòåðîòðîìáîòè÷íèì ³íñóëü-
òîì ìàëè â³äì³ííîñò³ ëèøå çà çðîñòîì. Ãîìîçèãîòè 
÷îëîâ³÷î¿ ñòàò³ çà ì³íîðíèì àëåëåì (C/C) ìàëè ³ñòîò-
íî âèùó ìàñó ò³ëà (P = 0,0036) òà ²ÌÒ (P = 0,0243), ïî-
ð³âíÿíî ç ïðàêòè÷íî çäîðîâèìè îñîáàìè ÷îëîâ³÷î¿ 
ñòàò³ â³äïîâ³äíîãî ãåíîòèïó (òàáë. 3). 

Ïðè ïîä³ë³ ïàö³ºíò³â íà òèõ, ùî ìàþòü ²ÌÒ ˂ 25 
êã/ì², ³ òèõ, ó êîãî ²ÌÒ  25 êã/ì², ïîð³âíÿííÿ ÷àñòî-
òè äîñë³äæóâàíèõ ãåíîòèï³â äàëî òàê³ ðåçóëüòàòè 
(òàáë. 4). ßê ó êîíòðîëüí³é ãðóï³, òàê ³ ó õâîðèõ íà 
²ÀÒ², ðîçïîä³ë òðüîõ ìîæëèâèõ âàð³àíò³â ãåíîòèïó çà 
À1298Ñ ïîë³ìîðô³çìîì ãåíà MTHFR íå â³äð³çíÿâñÿ 
ó ïàö³ºíò³â ç ²ÌÒ ˂ 25 êã/ì² (Ð = 0,986). Ïðîòå â îñ³á 
ç ²ÌÒ  25 êã/ì², ÿê³ º íîñ³ÿìè «ïàòîëîã³÷íîãî» Ñ/Ñ 
àëåëþ, ðèçèê ðîçâèòêó ³øåì³÷íîãî àòåðîòðîìáî-
òè÷íîãî ³íñóëüòó áóâ á³ëüøèé (Ð = 0,016). Ùî áóëî 
ï³äòâåðäæåíî ìåòîäîì ëîã³ñòè÷íî¿ ðåãðåñ³¿. Ãîìîçè-
ãîòè çà ì³íîðíèì àëåëåì ç ²ÌÒ  25 êã/ì² ó 3,2 ðàçè 
(Ð = 0,013, OR = 3,195) á³ëüø ñõèëüí³ äî ðîçâèòêó ³øå-
ì³÷íîãî àòåðîòðîìáîòè÷íîãî ³íñóëüòó, í³æ ãîìîçèãî-
òè çà îñíîâíèì àëåëåì (òàáë. 5). 

Îäíèì ç êë³í³÷íî çíà÷óùèõ ïîë³ìîðô³çì³â ãåíà 
MTHFR º âàð³àíò, ÿêèé ðîçòàøîâàíèé â åêçîí³ 7. Â³ä-
áóâàºòüñÿ çàì³íà íóêëåîòèäó àäåí³íó íà öèòîçèí ó 
ïîçèö³¿ 1298, ùî ïðèçâîäèòü äî çàì³íè ãëþòàì³íî-
âî¿ êèñëîòè íà àëàí³í ó á³ëêó (ïîë³ìîðô³çì À1298Ñ 
(Glu429Ala) ãåíà MTHFR, rs1801131). Äàíà çàì³íà 
ïðèçâîäèòü äî çíèæåííÿ àêòèâíîñò³ ôåðìåíòó íà 
50 %, á³ëüø âèðàæåíîãî ó íîñ³¿â äâîõ àëåëåé 1298Ñ 
(ãåíîòèï Ñ/Ñ). Ïðèïóñêàþòü, ùî ïîâ’ÿçàíå öå ç éîãî 
³íã³á³òîðîì S-àäåíîç³ëìåò³îí³íîì. Ïðè çíèæåíí³ àê-
òèâíîñò³ MTHFR ïîðóøóºòüñÿ äîñòàâêà ³ ìåòàáîë³çì 
ôîë³ºâî¿ êèñëîòè, ùî ïðèçâîäèòü äî íàêîïè÷åííÿ 
ãîìîöèñòå¿íó â ïëàçì³ êðîâ³ ³ ðîçâèòêó ã³ïåðãîìî-
öèñòå¿íåì³¿. Âèâ÷åííÿ âïëèâó ïîë³ìîðô³çì³â ãåíà 
MTHFR íà ð³âåíü ãîìîöèñòå¿íó ³íä³éö³â âèÿâèëî 
á³ëüøèé âïëèâ À1298Ñ ïîë³ìîðô³çìó, â ïîð³âíÿíí³ ç 
Ñ677Ò [15]. Òå, ùî À1298Ñ ïîë³ìîðô³çì ïîâ’ÿçàíèé 
ç òÿæê³ñòþ àòåðîñêëåðîçó ñîííèõ àðòåð³é ó õâîðèõ 
ç òåðì³íàëüíîþ ñòàä³ºþ íèðêîâî¿ íåäîñòàòíîñò³, à 
ïîºäíàííÿ À1298Ñ òà Ñ677Ò îäíîíóêëåîòèäíèõ ïî-
ë³ìîðô³çì³â ãåíà MTHFR çíà÷íî ï³äâèùóº ðèçèê çà-
õâîðþâàííÿ, ï³äòâåðäèëè äîñë³äæåííÿ Aruna Poduri 
åt al. [18]. Äîñë³äæóâàííÿ âèïàäê³â ìîçêîâèõ êà-
òàñòðîô ó ïðåäñòàâíèê³â Òóðå÷÷èíè òà ¿õ çâ’ÿçîê ç 

Òàáëèöÿ 4

Çâ’ÿçîê À1298Ñ ïîë³ìîðô³çìó ãåíà 
MTHFR ç ðîçâèòêîì ³øåì³÷íîãî 

àòåðîòðîìáîòè÷íîãî ³íñóëüòó â îñ³á ç ²ÌÒ 
(²ÌÒ ˂ 25 êã/ì² òà ²ÌÒ  25 êã/ì²)

Ãåíîòèï Êîíòðîëü, n( %) ²ÀÒ², n( %)

²ÌÒ˂25 êã/ì²

À/À 16 (42,1) 17 (41,5)

À/Ñ 17 (44,7) 19 (46,3)

Ñ/Ñ 5 (13,2) 5 (12,2)

χ2 = 028; P = 0,986

²ÌÒ25 êã/ì²

À/À 41 (48,2) 55 (42,6)

À/Ñ 37 (43,5) 44 (34,1)

Ñ/Ñ 7 (8,2) 30 (23,3)

χ2 = 8,246; P = 0,016

Ïðèì³òêà: ïîäàíî ÷àñòîòó ãåíîòèïó â àáñîëþòíèõ îäèíèöÿõ 

³ â³äñîòêàõ. P – ñòàòèñòè÷íà çíà÷èì³ñòü â³äì³ííîñòåé ì³æ 

ïîð³âíþâàíèìè ãðóïàìè çà χ2-êðèòåð³ºì. 

Òàáëèöÿ 5

Àíàë³ç ðèçèêó ²ÀÒ² çàëåæíî â³ä ãåíîòèïó çà 
À1298Ñ ïîë³ìîðô³çìîì ãåíà MTHFR

Ãåíî-
òèï CR SE WS P OR

95 % 
CI äëÿ 

OR 
íèæ-
í³é

95 % 
CI äëÿ 

OR 
âåðõ-

í³é

À/Ñ 0,120 0,304 0,157 0,692 0,886 0,489 1,608

Ñ/Ñ 1,162 0,468 6,167 0,013 3,195 1,277 7,990

Ïðèì³òêà: ïîð³âíÿííÿ ïðîâîäèëîñÿ â³äíîñíî ãîìîçèãîò çà 

îñíîâíèì àëåëåì (À/À); CR – êîåô³ö³ºíò ðåãðåñ³¿; SE – ñòàíäàðòíà 

ïîõèáêà; WS – ñòàòèñòèêà Âàëüäà; P – ñòàòèñòè÷íà çíà÷èì³ñòü; OR – 

â³äíîøåííÿ ðèçèêó; CI – äîâ³ð÷èé ³íòåðâàë. 
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Ñ677Ò òà À1298Ñ ïîë³ìîðô³çìàìè ãåíà MTHFR, äàëî 
çìîãó ñòâåðäæóâàòè ïðî òå, ùî ö³ ïîë³ìîðô³çìè º 
íåçàëåæíèìè ôàêòîðàìè ðèçèêó äëÿ ³øåì³÷íîãî òà 
ãåìîðàã³÷íîãî ³íñóëüò³â, íåçàëåæíî â³ä ³íøèõ àòå-
ðîòðîìáîòè÷íèõ ôàêòîð³â [17]. Ñèíåðã³÷íèé åôåêò 
MTHFR ìóòàö³é ç ð³âíåì ãîìîöèñòå¿íó òà ðèçèêîì 
ðîçâèòêó ³øåì³÷íîãî ³íñóëüòó òàêîæ âêàçóº ³ ðîáîòà 
Almawi WY åt al. [9]. Ìåòà àíàë³ç, ïðîâåäåíèé êèòàé-
ñüêèìè äîñë³äíèêàìè (13 ðîá³ò), äëÿ âèâ÷åííÿ àñî-
ö³àö³¿ À1298Ñ ïîë³ìîðô³çìó ãåíà MTHFR òà ³íñóëüòó 
(³øåì³÷íîãî òà ãåìîðàã³÷íîãî), äàâ çìîãó âèÿâèòè, 
ùî ïðåäñòàâíèêè êðà¿í Àç³¿, íîñ³¿ Ñ/Ñ ãåíîòèïó á³ëüø 
ñõèëüí³ äî ðèçèêó ðîçâèòêó ³øåì³÷íîãî ³íñóëüòó [7]. 
Ó 2014 ðîö³ Shan Kang åt al. ïðîâåëè ìåòà àíàë³ç (13 
äîñë³äæåíü) äëÿ îö³íêè çâ’ÿçêó À1298Ñ ãåíà MTHFR 
òà ³øåì³÷íîãî ³íñóëüòó ó ïðåäñòàâíèê³â Åâðîïè òà 
Àç³¿. Çíà÷í³ àñîö³àö³¿ áóëî âèÿâëåíî â àç³àò³â [6]. Ó 

ðåçóëüòàò³ âèâ÷åííÿ âïëèâó À1298Ñ ïîë³ìîðô³çìó íà 
ðèçèê ðîçâèòêó ³íñóëüòó äîðîñëèõ íà îñíîâ³ 15 äî-
ñë³äæåíü, áóëî âèÿâëåíî çíà÷íó ä³þ äàíîãî ïîë³ìîð-
ô³çìó íà ïîðóøåííÿ ìîçêîâîãî êðîâîòîêó ó äîðîñ-
ëîãî íàñåëåííÿ, îñîáëèâî â àç³àòñüê³é ïîïóëÿö³¿ [5]. 

Âèñíîâêè. Â óêðà¿íñüê³é ïîïóëÿö³¿ ³ñíóº çâ’ÿçîê 
À1298Ñ ïîë³ìîðô³çìó ãåíà N5,N10- MTHFR ç ðîçâè-
òêîì ³øåì³÷íîãî àòåðîòðîìáîòè÷íîãî ³íñóëüòó â îñ³á 
ç³ çá³ëüøåíèì ³íäåêñîì ìàñè ò³ëà. Íîñ³¿ Ñ/Ñ ãåíîòè-
ïó ç ³íäåêñîì ìàñè ò³ëà 25 êã/ì², ó 3,2 ðàçè á³ëüø 
ñõèëüí³ äî ðîçâèòêó ²ÀÒ², í³æ íîñ³¿ À/À ãåíîòèïó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Îòðè-
ìàí³ â ðîáîò³ ðåçóëüòàòè ùå ðàç ñâ³ä÷àòü ïðî íåîá-
õ³äí³ñòü ïîäàëüøèõ äîñë³äæåíü ó äàíîìó íàïðÿìêó 
ç ìåòîþ âèÿâëåííÿ íîâèõ ïîë³ìîðôíèõ âàð³àíò³â 
ãåí³â-êàíäèäàò³â ñåðöåâî-ñóäèííèõ çàõâîðþâàíü, à 
ñàìå ³øåì³÷íîãî àòåðîòîðîìáîòè÷íîãî ³íñóëüòó. 
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ÀÑÎÖ²ÀÖ²ß ÄÅßÊÈÕ ÀÍÒÐÎÏÎÌÅÒÐÈ×ÍÈÕ ÄÀÍÈÕ Ç À1298Ñ ÏÎË²ÌÎÐÔ²ÇÌÎÌ ÃÅÍÀ N5, N10- 

ÌÅÒ²ËÅÍÒÅÒÐÀÃ²ÄÐÎÔÎËÀÒ-ÐÅÄÓÊÒÀÇÈ Ó ÕÂÎÐÈÕ Ç ²ØÅÌ²×ÍÈÌ ÀÒÅÐÎÒÐÎÌÁÎ-ÒÈ×ÍÈÌ 
²ÍÑÓËÜÒÎÌ 

Ìàòëàé Î. ². 
Ðåçþìå. Ïðåäñòàâëåíî ðåçóëüòàòè âèçíà÷åííÿ À1298Ñ (rs1801131) ïîë³ìîðô³çìó ãåíà ìåòèëåíòåòðàã³-

äðîôîëàòðåäóêòàçè (MTHFR) ó 170 õâîðèõ ç ³øåì³÷íèì àòåðîòðîìáîòè÷íèì ³íñóëüòîì (²ÀÒ²) òà 124 ³íäèâ³äóó-
ì³â áåç ö³º¿ ïàòîëîã³¿ (êîíòðîëüíà ãðóïà). Âñòàíîâëåíî, ùî ó õâîðèõ ç ²ÀÒ² ñï³ââ³äíîøåííÿ ãîìîçèãîò çà îñíî-
âíèì àëåëåì (À/À), ãåòåðîçèãîò (À/Ñ) ³ ãîìîçèãîò çà ì³íîðíèì àëåëåì (Ñ/Ñ) ñêëàäàº 42,3 %, 37,1 % ³ 20,6 % 
(ó êîíòðîëüí³é ãðóï³ – â³äïîâ³äíî 46,0 %, 44,3 %, 9,7 %, P = 0,039 çà χ2-êðèòåð³ºì). Â îñ³á ç ²ÌÒ  25 êã/ì², ÿê³ 
º íîñ³ÿìè «ïàòîëîã³÷íîãî» Ñ/Ñ àëåëþ, ³øåì³÷íèé àòåðîòðîìáîòè÷íèé ³íñóëüò íàñòàâàâ ÷àñò³øå (Ð = 0,016). 
Íîñ³¿ Ñ/Ñ ãåíîòèïó ç ³íäåêñîì ìàñè ò³ëà 25 êã/ì², ó 3,2 ðàçè á³ëüø ñõèëüí³ äî ðîçâèòêó ²ÀÒ², í³æ íîñ³¿ À/À ãå-
íîòèïó (Ð = 0,013, OR = 3,195). 

Êëþ÷îâ³ ñëîâà: ìåòèëåíòåòðàã³äðîôîëàòðåäóêòàçà (MTHFR), àëåëüíèé ïîë³ìîðô³çì, ³øåì³÷íèé ³íñóëüò, 
³íäåêñ ìàñè ò³ëà. 
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ÀÑÑÎÖÈÀÖÈß ÍÅÊÎÒÎÐÛÕ ÀÍÒÐÎÏÎÌÅÒÐÈ×ÅÑÊÈÕ ÄÀÍÍÛÕ Ñ À1298Ñ ÏÎËÈÌÎÐÔÈÇÌÎÌ 

ÃÅÍÀ N5, N10- ÌÅÒÈËÅÍÒÅÒÐÀÃÈÄÐÎÔÎËÀÒÐÅÄÓÊÒÀÇÛ Ó ÁÎËÜÍÛÕ Ñ ÈØÅÌÈ×ÅÑÊÈÌ ÀÒÅÐÎ-
ÒÐÎÌÁÎÒÈ×ÅÑÊÈÌ ÈÍÑÓËÜÒÎÌ

Ìàòëàé Î. È. 
Ðåçþìå. Ïðåäñòàâëåíû ðåçóëüòàòû îïðåäåëåíèÿ À1298Ñ (rs1801131) ïîëèìîðôèçìà ãåíà 

ìåòèëåíòåòðàãèäðîôîëàòðåäóêòàçû (MTHFR) ó 170 áîëüíûõ ñ èøåìè÷åñêèì àòåðîòðîìáîòè÷åñêèì èíñóëü-
òîì (ÈÀÒÈ) è 124 èíäèâèäóóìîâ áåç ýòîé ïàòîëîãèè (êîíòðîëüíàÿ ãðóïïà). Óñòàíîâëåíî, ÷òî ó áîëüíûõ ñ 
ÈÀÒÈ ñîîòíîøåíèå ãîìîçèãîò ïî îñíîâíîìó àëëåëþ (À/À), ãåòåðîçèãîò (À/Ñ) è ãîìîçèãîò ïî ìèíîðíîìó 
àëëåëþ (Ñ/Ñ) ñîñòàâëÿåò 42,3 %, 37,1 % è 20,6 % (â êîíòðîëüíîé ãðóïïå – ñîîòâåòñòâåííî 46,0 %, 44,3 %, 
9,7 %, P = 0,039 ïî χ2-êðèòåðèþ). Ó ëèö ñ ÈÌÒ  25 êã/ì², êîòîðûå ÿâëÿþòñÿ íîñèòåëÿìè «ïàòîëîãè÷åñêîãî» 
Ñ/Ñ àëëåëÿ, èøåìè÷åñêèé àòåðîòðîìáîòè÷åñêèé èíñóëüò íàñòóïàë ÷àùå (Ð = 0,016). Íîñèòåëè Ñ/Ñ ãåíîòèïà 
ñ èíäåêñîì ìàññû òåëà 25 êã/ì², â 3,2 ðàçà áîëåå ñêëîííû ê ðàçâèòèþ ÈÀÒÈ, ÷åì íîñèòåëè À/À ãåíîòèïà 
(Ð = 0,013, OR = 3,195)

Êëþ÷åâûå ñëîâà: ìåòèëåíòåòðàãèäðîôîëàòðåäóêòàçà (MTHFR), àëëåëüíûé ïîëèìîðôèçì, èøåìè÷åñ-
êèé èíñóëüò, èíäåêñ ìàñû òåëà. 
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Association of Some Anthropometric Data of À1298Ñ Polymorphism N5, N10- Metilentetrahidrofolat-

Reductase Gene in Patients with Atherothrombotic Ischemic Stroke 
Matlay O. I. 
Abstract. Vascular pathology of the brain, the incidence of which is increasing annually, is a worldwide problem. 

Increase of the number of cases and leading cerebrovascular nosology – stroke, is stated a significant percentage 
in the structure of which aterotorombotic ischemic stroke takes. The modified stroke risk factors include poor 
nutrition and related to it excess body weight (body mass index 25 to 29) and obesity (body mass index of 30 or 
higher). All around Europe people are overweight – about 20 % are overweight and about 50 % of people are obese, 
while Central and Eastern Europe are the most affected regions. Overweight increases the levels of cholesterol, it 
contributes to the progression of atherosclerosis. Important role in the pathogenesis of atherosclerosis endothelial 
dysfunction (ED) plays, in the development of which, among many other reasons the excess of homocysteine in 
the blood affects. Enzyme N5, N10- metilentetrahidrofolatreductase (MTHFR) controls the level of homocysteine 
in the blood. This gene encodes the enzyme MTHFR. Ìetilentetrahidrofolatreductase gene in humans is localized 
on the short arm of the first chromosome (1ð36.3), from 11,845,786 to 11,866,159 base pairs and consists of 
11 exons. The length of the entire coding region consist of about 1980 base pairs. There is a number of allelic 
variants of this gene (about 638 SNP), which causes severe deficiency of the enzyme, but most of these variants 
are rare. Two polymorphisms have practical significance: Ñ677T in exon 4 and exon 7 in A1298Ñ. The aim of the 
reseach is – to analyze the association of allelic À1298Ñ (rs1801131) polymorphism of the gene metilentetrahidr
ofolatreductase, with the development of atherothrombotic ischemic stroke in patients with normal and increased 
body mass index. For analysis venous blood of 170 patients with atherothrombotic ischemic stroke (42,4 % women 
and 57,6 % men) aged 40 to 85 years (mean age – 64,7 ± 0,73 years) who were on the records in the outpatient 
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department Sumy clinical Hospital ¹ 5 was used. The control group consisted of 124 patients (36,3 % women and 
63,7 % men), average age was 76,7 ± 0,93 years. The groups did not differ in the ratio of two sexes (P = 0,294 for the 
χ²-test), but the average age of the first group (76,7 ± 0,93 years) was significantly higher than of the second one 
(P < 0,001). À1298Ñ polymorphism was determined by polymerase chain reaction, followed by restriction fragment 
length analysis. The results have been statistically worked on by using the new Excel 2000. Statistical significance of 
differences was determined by χ² and t-test. Pathogenetic variant of stroke was determined according to the criteria 
TOAST, based on the anamnestic data and clinical features of the disease, ultrasound Doppler data of major arteries 
of the head, ECG. Ischemic stroke character was determined with the help of history and clinical information of the 
disease given by CT brain study. 

Genotyping of patients with atherothrombotic ischemic stroke and the comparison of the data with the results 
of restriction analysis in the control group made it possible to reveal that patients with atherothrombotic ischemic 
stroke ratio of homozygotes for the major allele (A/A), heterozygotes (A/C) and homozygotes for the minor allele 
(C/C) is 42,3 %, 37,1 % and 20,6 %, while in the control group – respectively 46,0 %, 44,3 %, 9,7 %. The differences 
in the distribution of the frequency of these genotypes between the group of patients with atherothrombotic 
ischemic stroke and control groups were statistically true (P = 0,039). In the executed work the association of 
À1298Ñ polymorphism metilentetrahidrofolatreductase gene with acute cerebrovascular accident was analyzed 
and no connection of the investigated genetic factors with the development of atherothrombotic ischemic stroke 
in patients with normal and increased body mass index was found. ²ndividuals with a BMI  25 kg/m², which are 
carriers of “pathological” C/C allele atherothrombotic ischemic stroke advancing more often (P = 0,016). Carriers of 
C/C genotype with body mass index  25 kg/m², are 3.2 times higher prone to develop atherothrombotic ischemic 
stroke than the media A/A genotype (Ð = 0,013, OR = 3,195)

Keywords: metilentetrahidrofolatreductase (MTHFR), allelic polymorphism, ischemic stroke, body mass index. 
Ðåöåíçåíò – ïðîô. Êîñòþê Â. Î. 
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