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Ïðåäñòàâëåíó ðîáîòó âèêîíàíî ó ðàìêàõ íàóêîâî-
äîñë³äíî¿ òåìè «Âèâ÷åííÿ ìåõàí³çì³â êàëüöèô³êàö³¿ 
ñóäèííî¿ ñò³íêè», ¹ äåðæ. ðåºñòðàö³¿ 0112000773. 

Âñòóï. Åêòîíóêëåîòèä ï³ðîôîñôàòàçà/ôîñôî-
ä³åñòåðàçà ² (ÅNÐÐ²) – ôåðìåíò, ÿêèé êàòàë³çóº ã³ä-
ðîë³ç 5’-ôîñôîä³åô³ðíèõ çâ’ÿçê³â ó ñòðóêòóð³ àäå-
í³ëîâèõ íóêëåîòèä³â (ÀÒÔ) ç óòâîðåííÿì àäåíîçèí 
ìîíîôîñôàòó (ÀÌÔ) òà ï³ðîôîñôàòó (ÐÐi). Óòâîðåí-
íÿ ÀÌÔ ï³ä ä³ºþ öüîãî åíçèìó òàêîæ â³äáóâàºòüñÿ ÿê 
ðåçóëüòàò ã³äðîë³òè÷íîãî ðîçùåïëåííÿ ôîñôîä³å-
ô³ðíîãî çâ’ÿçêó ó ñêëàä³ öÀÌÔ [7;9]. ENPPI ðåãóëþº 
êàëüöèô³êàö³þ ì’ÿêèõ òêàíèí ³ ì³íåðàë³çàö³þ ê³ñòîê. 
Âïåðøå ãåí ÅNÐÐ1 áóëî ³äåíòèô³êîâàíî Takahashi 
T. åt al. â 1970 ðîö³ ÿê ïîâåðõíåâèé ìàðêåð ïëàçìà-
òè÷íèõ êë³òèí (ÐÑ-1) ³ç ë³ìôîöèò³â ìèøåé [18]. Ãåí 
ENPPI ðîçòàøîâàíèé ó 6 õðîìîñîì³ (6q22–23q), ìàº 
25 åêçîí³â ³ 24 ³íòðîíè [14]. Ìóòàö³¿ ó öüîìó ãåí³ àñî-
ö³éîâàí³ ç ³äåîïàòè÷íîþ êàëüöèô³êàö³ºþ àðòåð³é ó 
ä³òåé [6], êàëüöèô³êàö³ºþ ïîçäîâæíüî¿ çâ’ÿçêè õðåá-
òà [12], ðåçèñòåíòí³ñòþ äî ³íñóë³íó [13]. 

Ñüîãîäí³ â³äîìî áëèçüêî 2 òèñÿ÷ îäíîíóêëåî-
òèäíèõ ïîë³ìîðô³çì³â ãåíà ÅNÐÐ² ëþäèíè. Äîñë³-
äæóâàâñÿ ¿õí³é çâ’ÿçîê ç öóêðîâèì ä³àáåòîì 2 òèïó 
[4;11], îæèð³ííÿì [11], îñòåîàðòðèòîì [16], õðîí³÷-
íèì â³ðóñíèì ãåïàòèòîì Ñ [17], ã³ïîôîñôàòåì³÷íèì 
ðàõ³òîì [10]. Ëèøå â äåÿêèõ ïðàöÿõ â÷åí³ çâåðíóëè 
óâàãó íà àñîö³àö³þ ïîë³ìîðô³çì³â ãåíà ÅNÐÐ² ç óðà-
æåííÿìè ñåðöåâî-ñóäèííî¿ ñèñòåìè [5;8;19]. Íàé-
á³ëüø âèâ÷åíèì º ïîë³ìîðô³çì 4-ãî åêçîíó Ê121Q. 
Âïëèâ öüîãî îäíîíóêëåîòèäíîãî ïîë³ìîðô³çìó íà 
ðîçâèòîê ãîñòðîãî êîðîíàðíîãî ñèíäðîìó â îñ³á ç 
íîðìàëüíèì òà ï³äâèùåíèì àðòåð³àëüíèì òèñêîì ó 
ñëîâ’ÿíñüêèõ ïîïóëÿö³ÿõ íå âèâ÷àâñÿ. 

Ìåòà äîñë³äæåííÿ – ïðîâåñòè àíàë³ç àñîö³àö³¿ 
îäíîãî ç àëåëüíèõ ïîë³ìîðô³çì³â ãåíà ÅNÐÐ², Ê121Q, 
ç ðîçâèòêîì ãîñòðîãî êîðîíàðíîãî ñèíäðîìó (ÃÊÑ) 
â îñ³á ç íîðìàëüíèìè òà ï³äâèùåíèìè ïîêàçíèêàìè 
àðòåð³àëüíîãî òèñêó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó ðîáîò³ âèêî-
ðèñòàíî âåíîçíó êðîâ 118 õâîðèõ ç ÃÊÑ (22,0 % æ³íîê 
³ 78,0 % ÷îëîâ³ê³â) ñåðåäí³ì â³êîì 55,91 ± 0,89 ðîêè, 
ÿêèõ áóëî øïèòàë³çîâàíî ó êàðä³îëîã³÷íå â³ää³ëåííÿ 
Ñóìñüêî¿ ì³ñüêî¿ êë³í³÷íî¿ ë³êàðí³ ¹ 1. 

Ä³àãíîç ãîñòðîãî ³íôàðêòó ì³îêàðäà òà íåñòà-
á³ëüíî¿ ñòåíîêàðä³¿ âñòàíîâëþâàëè íà ï³äñòàâ³ äàíèõ 
êë³í³÷íèõ, åëåêòðîêàðä³îãðàô³÷íèõ òà á³îõ³ì³÷íèõ 

äîñë³äæåíü çã³äíî ç ðåêîìåíäàö³ÿìè åêñïåðò³â 
ÂÎÎÇ, à òàêîæ â³äïîâ³äíî äî ðåêîìåíäàö³é ºâðî-
ïåéñüêîãî òà àìåðèêàíñüêîãî òîâàðèñòâ êàðä³îëîã³â 
[2;3]. Êîíòðîëüíà ãðóïà ñêëàäàëàñÿ ç³ 110 ïàö³ºíò³â, 
ó ÿêèõ â³äñóòí³ñòü ñåðöåâî-ñóäèííî¿ ïàòîëîã³¿ ï³ä-
òâåðäæóâàëè øëÿõîì çáîðó àíàìíåñòè÷íèõ äàíèõ, 
çàïèñó åëåêòðîêàðä³îãðàì, âèì³ðþâàííÿ àðòåð³àëü-
íîãî òèñêó òà äîñë³äæåííÿ ðÿäó á³îõ³ì³÷íèõ ïîêàçíè-
ê³â êðîâ³. 

Âåëè÷èíè ïîêàçíèê³â ð³çíèõ âèä³â òèñê³â ó ïàö³ºí-
ò³â ³ç ÃÊÑ òà îñ³á êîíòðîëüíî¿ ãðóïè ïîäàíî â òàáë. 1. 
ßê âèïëèâàº ç íàâåäåíèõ äàíèõ, ³ñíóº äîñòîâ³ðíà 
ð³çíèöÿ ì³æ ïîêàçíèêàìè ÀÒ ñèñò., ÀÒ ä³àñò., ÀÒ ïóë. 
³ ÀÒ ñåð. ó õâîðèõ ³ç ÃÊÑ ³ â îñ³á êîíòðîëüíî¿ ãðóïè 
(Ð < 0,001). 

Âèçíà÷åííÿ K121Q (rs1044498) ïîë³ìîðô³çìó 
ãåíà ÅNÐÐ² ïðîâîäèëè çà äîïîìîãîþ ìåòîäó ïîë³-
ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ ç íàñòóïíèì àíàë³çîì 
äîâæèíè ðåñòðèêö³éíèõ ôðàãìåíò³â. 

Òàáëèöÿ 1

Âåëè÷èíè ïîêàçíèê³â ð³çíèõ âèä³â òèñê³â ó 
ïàö³ºíò³â ³ç ÃÊÑ òà îñ³á êîíòðîëüíî¿ ãðóïè

Ïîêàçíèêè
Õâîð³ ç 

ÃÊÑ
(n = 118)

Êîíòðîëüíà 
ãðóïà

(n = 110)
P

ÀÒ ñèñò., ìì ðò. ñò. 140,8 ± 1,7 124,6 ± 1,0  < 0,001

ÀÒ ä³àñò., ìì ðò. ñò. 89,5 ± 0,9 80,2 ± 0,7  < 0,001

ÀÒ ïóë., ìì ðò. ñò. 51,3 ± 1,0 44,4 ± 0,7  < 0,001

ÀÒ ñåð., ìì ðò. ñò. 106,6 ± 1,1 95,0 ± 0,7  < 0,001

 Ïðèì³òêà: n – ê³ëüê³ñòü ïàö³ºíò³â, ÀÒ ñèñò. – àðòåð³àëüíèé 
òèñê ñèñòîë³÷íèé, ÀÒ ä³àñò. – àðòåð³àëüíèé òèñê 
ä³àñòîë³÷íèé, ÀÒ ïóë. – àðòåð³àëüíèé òèñê ïóëüñîâèé, 
ÀÒ ñåð. – àðòåð³àëüíèé òèñê ñåðåäí³é, P – ñòàòèñòè÷íà 
çíà÷èì³ñòü â³äì³ííîñòåé. 

Äëÿ ãåíîòèïóâàííÿ âåíîçíó êðîâ íàáèðàëè â 
ñòåðèëüíèõ óìîâàõ â ìîíîâåòè îá’ºìîì 2,7 ìë ç 
êàë³ºâîþ ñ³ëëþ åòèëåíä³àì³íòåòðàîöòîâî¿ êèñëîòè 
(“Sarstedt”, Í³ìå÷÷èíà), ùî ñëóãóâàëà àíòèêîàãó-
ëÿíòîì. Êðîâ çàìîðîæóâàëè ³ çáåð³ãàëè ïðè òåìïå-
ðàòóð³ -20°Ñ. ÄÍÊ ç íå¿ âèä³ëÿëè, âèêîðèñòîâóþ÷è 
íàáîðè “Èçîãåí” (Ðîñ³ÿ). Àìïë³ô³êàö³þ ä³ëÿíêè ãåíà, 
ùî ì³ñòèòü ñàéò Ê121Q ïîë³ìîðô³çìó, ïðîâîäèëè çà 

 © Ðîçóìåíêî ². Î., Ïðàñîë Ä. À., Ãàðáóçîâà Â. Þ., Àòàìàí Î. Â. 

ÓÄÊ [616. 127-005. 8+616. 831-005. 1]-06:575

Ðîçóìåíêî ². Î., Ïðàñîë Ä. À., Ãàðáóçîâà Â. Þ., Àòàìàí Î. Â. 

ÇÂ’ßÇÎÊ K121Q ÏÎË²ÌÎÐÔ²ÇÌÓ ÃÅÍÀ ENPPI Ç ÃÎÑÒÐÈÌ ÊÎÐÎÍÀÐÍÈÌ 

ÑÈÍÄÐÎÌÎÌ Â ÎÑ²Á Ç ÍÎÐÌÀËÜÍÈÌ ÒÀ Ï²ÄÂÈÙÅÍÈÌ ÀÐÒÅÐ²ÀËÜÍÈÌ 

ÒÈÑÊÎÌ

Ñóìñüêèé äåðæàâíèé óí³âåðñèòåò (ì. Ñóìè)



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 3 (115) 67

Á²ÎËÎÃ²ß

äîïîìîãîþ ïàðè ñïåöèô³÷íèõ ïðàéìåð³â: ïðÿìîãî 
(sence) 5’ CTGTGTTCACTTTGGACATGTTG 3’ ³ çâîðîò-
íîãî (antisense) – 5’ GACGCTGGAAGATACCAGGCTG 
3’. Äëÿ àìïë³ô³êàö³¿ áðàëè 50-100 íã ÄÍÊ ³ äîäàâàëè 
äî ñóì³ø³, ùî ì³ñòèëà 5 ìêë 5-êðàòíîãî PCR-áóôåðó, 
1,5 ìÌ ñóëüôàòó ìàãí³þ, 200 ìêÌ ñóì³ø³ ÷îòèðüîõ 
íóêëåîòèäòðèôîñôàò³â, ïî 15 pM êîæíîãî ç ïðàé-
ìåð³â ³ 0,75 ÎÄ Taq-ïîë³ìåðàçè (“Thermo Scientific”, 
CØÀ), îá’ºì äîâîäèëè äî 25 ìêë äå³îí³çîâàíîþ 
âîäîþ. Àìïë³ô³êàö³ÿ ôðàãìåíòà 4-ãî åêçîíó ñêëà-
äàëàñÿ ç 33 öèêë³â: äåíàòóðàö³ÿ – 94°Ñ (50 ñ), ã³áðè-
äèçàö³ÿ ïðàéìåð³â – 64,5°Ñ (45 ñ) ³ åëîíãàö³ÿ – 72°Ñ 
(1 õâ). Ïîò³ì 6 ìêë ïðîäóêòó àìïë³ô³êàö³¿ ³íêóáóâà-
ëè ïðè 37°Ñ ïðîòÿãîì 18 ãîäèí ç 5 ÎÄ ðåñòðèêòàçè 
Eco47I (AvaII) (“Thermo Scientific”, CØÀ) ó áóôåð³ R 
òàêîãî ñêëàäó: 10 ìÌ òðèñ-HCl (pH 8,5), 10 ìÌ õëî-
ðèäó ìàãí³þ 100 ìÌ õëîðèäó êàëiþ ³ 0,1 ìã/ìë àëüáó-
ì³íó. Íàÿâí³ñòü ó 43213-é ïîçèö³¿ ãåíà ÅNÐÐ² àäåí³íó 
ïåðåøêîäæàº ðåñòðèêö³¿, à ïðè çàì³í³ àäåí³íó íà öè-
òîçèí ðåñòðèêòàçà Eco47I ðîçùåïëþº àìïë³ô³êîâà-
íó ä³ëÿíêó (äîâæèíà – 238 ï. î) íà äâà ôðàãìåíòè: 
148 ³ 90 ïàð îñíîâ. 

Àìïë³ô³êàòè âèâ÷åíîãî ôðàãìåíòà ãåíà ENPPI 
ï³ñëÿ ðåñòðèêö³¿ ðîçä³ëÿëè â 2,5 % àãàðîçíîìó ãåë³, 
ùî ì³ñòèâ 10 ìêã/ìë áðîìèñòîãî åòèä³þ. Ãîðèçîí-
òàëüíèé åëåêòðîôîðåç (0,13À; 200V) ïðîâîäèëè 
ïðîòÿãîì 25 õâ. Â³çóàë³çàö³þ ÄÍÊ ï³ñëÿ åëåêòðîôî-
ðåçó çä³éñíþâàëè çà äîïîìîãîþ òðàíñ³ëþì³íàòîðà 
(«Á³îêîì», Ðîñ³ÿ). 

Ñòàòèñòè÷íèé àíàë³ç ïðîâîäèëè ç âèêîðèñòàííÿì 
ïðîãðàìè SPSS-17. Ïðè öüîìó äîñòîâ³ðí³ñòü â³äì³í-
íîñòåé âèçíà÷àëè çà χ2-êðèòåð³ºì ³ çà t– êðèòåð³ºì 
Ñòüþäåíòà. Çíà÷åííÿ P < 0,05 ââàæàëè äîñòîâ³ðíèì. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ãå-
íîòèïóâàííÿ õâîðèõ ³ç ÃÊÑ çà Ê121Q ïîë³ìîðô³çìîì 
ãåíà ENPPI äàëî çìîãó âñòàíîâèòè ÷àñòîòó, ç ÿêîþ 
çóñòð³÷àþòüñÿ îêðåì³ âàð³àíòè öüîãî ãåíà ó ïàö³ºíò³â 
ç íîðìàëüíèìè òà ï³äâèùåíèìè ïîêàçíèêàìè àðòå-
ð³àëüíîãî òèñêó. 

Ðîçïîä³ë ÷àñòîò àëåëüíèõ âàð³àíò³â ãåíà ENPP1 
çà ïîë³ìîðô³çìîì Ê121Q ó õâîðèõ ³ç ÃÊÑ ç íîðìàëü-
íèì òèñêîì òà àðòåð³àëüíîþ ã³ïåðòåíç³ºþ ïîäàíî â 
òàáë. 2. Ç îòðèìàíèõ ðåçóëüòàò³â âèäíî, ùî íå ³ñíóº 
äîñòîâ³ðíî¿ ð³çíèö³ ó ñï³ââ³äíîøåíí³ àëåëüíèõ âàð³-
àíò³â çà äàíèì ïîë³ìîðô³çìîì â îñ³á õâîðèõ ³ç ÃÊÑ 
ç àðòåð³àëüíîþ ã³ïåðòåíç³ºþ òà ïàö³ºíò³â ç íîðìàëü-
íèìè ïîêàçíèêàìè àðòåð³àëüíîãî òèñêó (P = 0,749). 

Ó òàáë. 3 íàâåäåíî ïîêàçíèêè ÀÒ ñèñò., ÀÒ ä³àñò., 
ÀÒ ïóë. òà ÀÒ ñåð. ó ïðàêòè÷íî çäîðîâèõ îñ³á ³ õâî-
ðèõ ³ç ÃÊÑ çàëåæíî â³ä âàð³àíò³â ãåíîòèïó çà K121Q 
ïîë³ìîðô³çìîì ãåíà ENPP1. Àíàë³çóþ÷è îòðèìàí³ 
äàí³ ìîæíà çðîáèòè âèñíîâîê, ùî â îñ³á êîíòðîëü-
íî¿ ãðóïè ç ð³çíèìè âàð³àíòàìè ãåíîòèï³â (Ê/Ê ³ Ê/
Q+Q/Q) çíà÷åííÿ ÀÒ ïóë. äîñòîâ³ðíî â³äð³çíÿëèñÿ. 

Òàê, ó çäîðîâèõ ³íäèâ³äóóì³â ç Ê/Ê ãåíîòèïîì ÀÒ 
ïóë. äîð³âíþâàâ 43,4 ± 0,8 ìì ðò ñò, à ç Ê/Q ³ Q/Q – 
47,2 ± 1,6 ìì ðò ñò. (Ð = 0,024). Ó õâîðèõ ç ÃÊÑ, ùî 
ìàëè ð³çí³ ãåíîòèïè çà Ê121Q ïîë³ìîðô³çìîì ãåíà 
ENPP1, äîñòîâ³ðíî¿ ð³çíèö³ ó âåëè÷èí³ ÀÒ ïóë. âèÿâ-
ëåíî íå áóëî (Ð = 0,601). Äîñòîâ³ðíèõ â³äì³ííîñòåé ó 
çíà÷åííÿõ ÀÒ ñèñò., ÀÒ ä³àñò., ÀÒ ñåð. ÿê ñåðåä îñ³á 

êîíòðîëüíî¿ ãðóïè, òàê ³ ñåðåä õâîðèõ ³ç ÃÊÑ, ùî áóëè 
íîñ³ÿìè ð³çíèõ ãåíîòèï³â çà âèâ÷åíèì ïîë³ìîðô³ç-
ìîì, âèÿâëåíî íå áóëî. 

²íø³ ðåçóëüòàòè áóëè îòðèìàí³, êîëè àíàë³ç ïðî-
âîäèâñÿ ì³æ ãðóïàìè ïîð³âíÿííÿ. Õâîð³ ç ÃÊÑ – ãî-
ìîçèãîòè çà îñíîâíèì àëåëåì (Ê/Ê) – ìàëè äî-
ñòîâ³ðíî âèùèé ÀÒ ïóë., í³æ ïðàêòè÷íî çäîðîâ³ 
îñîáè: 50,9 ± 1,1 ìì ðò. ñò. ïðîòè 43,4 ± 0,8 ìì ðò. ñò. 
(Ð < 0,0001). Ó çäîðîâèõ ³íäèâ³äóóì³â ç ãåíîòèïîì Ê/Ê 
ïîêàçíèê ÀÒ ñèñò. äîð³âíþâàâ 123,9 ± 1,1 ìì ðò ñò., à 
ó õâîðèõ ³ç ÃÊÑ – 140,0 ± 1,9 ìì ðò ñò. (Ð < 0,0001). 
Çíà÷åííÿ ÀÒ ä³àñò. â ãðóïàõ ïîð³âíÿííÿ ç ãåíîòèïîì 
Ê/Ê ñêëàäàëî 80,4 ± 0,8 ìì ðò ñò. ³ 89,2 ± 1,0 ìì ðò ñò. 

Òàáëèöÿ 2

×àñòîòà ãåíîòèï³â çà K121Q ïîë³ìîðô³ç-
ìîì ãåíà ENPP1 ó õâîðèõ ³ç ÃÊÑ ç íîðìàëü-
íèì òèñêîì òà àðòåð³àëüíîþ ã³ïåðòåíç³ºþ

Ãåíîòèï
Àðòåð³àëüíà 

ã³ïåðòåíç³ÿ (-)

Àðòåð³àëüíà 

ã³ïåðòåíç³ÿ (+)

Ê/Ê
n 30 49

65,2 % 68,1 %

Ê/Q+Q/Q
n 16 23

34,8 % 31,9 %

Ðàçîì
n 46 72

100 % 100 %

χ2 = 0,102; P = 0,749

Òàáëèöÿ 3

Ïîêàçíèêè àðòåð³àëüíîãî òèñêó (ÀÒ) ó 
ãðóïàõ ïîð³âíÿííÿ çàëåæíî â³ä âàð³àíò³â 
ãåíîòèïó çà K121Q ïîë³ìîðô³çìîì ãåíà 

ENPP1 (M ± m)

Ïîêàç-
íèêè K/K K/Q+Q/Q F P

1

ÀÒ ñèñò. 

Êîíòðîëü
123,9 ± 
1,1 (83)

126,9 ± 
2,0 (27)

0,261 0,184

ÃÊÑ
140,0 ± 
1,9 (79)

142,3 ± 
3,3 (39)

4,772 0,560

P
2

 < 0,0001 0,0007

ÀÒ 
ä³àñò. 

Êîíòðîëü 80,4 ± 0,8 79,6 ± 1,4 0,590 0,630

ÃÊÑ 89,2 ± 1,0 90,1 ± 1,8 0,054 0,636

P
2

 < 0,0001  < 0,0001

ÀÒ ïóë. 

Êîíòðîëü 43,4 ± 0,8 47,2 ± 1,6 0,497 0,024

ÃÊÑ 50,9 ± 1,1 52,1 ± 2,2 4,668 0,601

P
2

 < 0,0001 0. 1032

ÀÒ ñåð. 

Êîíòðîëü 94,9 ± 0,8 95,4 ± 1,5 0,017 0,781

ÃÊÑ 106,1 ± 1,3 107,5 ± 2,1 1,350 0,581

P
2

 < 0,0001  < 0,0001

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 ÃÊÑ çà t-êðèòåð³ºì Ñòüþäåíòà (P

2
). Ó äóæêàõ 

– ê³ëüê³ñòü ïàö³ºíò³â. 
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â³äïîâ³äíî (Ð < 0,0001). Òàêîæ âèÿâèëàñü äîñòîâ³ðíà 
ð³çíèöÿ ì³æ ïîêàçíèêàìè ÀÒ ñåð. ó îñ³á ³ç ãåíîòèïîì 
Ê/Ê: 94,9 ± 0,8 ìì ðò ñò. ó êîíòðîë³ é 106,1 ± 1,3 ìì ðò 
ñò. ó ïàö³ºíò³â ç ÃÊÑ (Ð < 0,0001). 

Ó ïàö³ºíò³â ³ç ãåíîòèïàìè Ê/Q ³ Q/Q çà Ê121Q 
ïîë³ìîðô³çìîì ãåíà ÅNÐÐ1 ñïîñòåð³ãàëèñü ñõîæ³ 
ðåçóëüòàòè, çà âèêëþ÷åííÿì ïóëüñîâîãî ÀÒ. Ó íî-
ñ³¿â ì³íîðíîãî àëåëþ ïîêàçíèê ÀÒ ñèñò. äîð³âíþâàâ 
126,9 ± 2,0 ìì ðò ñò. ó êîíòðîë³ ³ 142,3 ± 3,3 ìì ðò ñò. 
ó õâîðèõ (Ð = 0,0007). Âåëè÷èíà ÀÒ ä³àñò. ó ãðóïàõ ïî-
ð³âíÿííÿ äîð³âíþâàëà 79,6 ± 1,4 ìì ðò ñò. ³ 90,1 ± 1,8 
ìì ðò ñò. â³äïîâ³äíî (Ð < 0,0001). Ó çäîðîâèõ îñ³á 
³ õâîðèõ ³ç ÃÊÑ, ùî áóëè íîñ³ÿìè ì³íîðíîãî àëåëþ, 
ïîêàçíèêè ÀÒ ïóë. äîñòîâ³ðíî íå â³äð³çíÿëèñü ³ äî-
ð³âíþâàëè 47,2 ± 1,6 ìì ðò ñò. ³ 52,1 ± 2,2 ìì ðò ñò. 
â³äïîâ³äíî (Ð = 0,1032). 

Ñóòü àëåëüíîãî ïîë³ìîðô³çìó Ê121Q ïîëÿãàº â 
òîìó, ùî ó 43213-é ïîçèö³¿ ãåíà ÅNÐÐ² (4-é åêçîí) 
àçîòèñòà îñíîâà àäåí³í çàì³ùåíà íà öèòîç³í. Öå âè-
êëèêàº çàì³íó ë³çèíó íà ãëþòàì³í ó 121-ìó ïîëîæåíí³ 
ìîëåêóëè ÅNÐÐ². Çì³íà ïåðâèííî¿ ñòðóêòóðè á³ëêî-
âèõ ìîëåêóë ìîæå âèÿâëÿòè ñåáå ð³çíîìàí³òíèìè 
ôóíêö³îíàëüíèìè ïîðóøåííÿìè. Ó ðàç³ ÅNÐÐ² ìîæíà 
÷åêàòè çì³í òèõ â³äîìèõ åôåêò³â á³ëêà, ùî ïîâ’ÿçàí³ ç 
éîãî àíòèêàëüöèíîãåííèìè âëàñòèâîñòÿìè. 

Ó ïðîâåäåíèõ íàìè äîñë³äæåííÿõ ïîêàçíèêè ÀÒ 
ñèñò. ³ ÀÒ ä³àñò. ó ãðóï³ ïðàêòè÷íî çäîðîâèõ îñ³á, ùî 
ìàëè ð³çí³ ãåíîòèïè (Ê/Ê, Ê/Q ³ Q/Q), äîñòîâ³ðíî íå 
â³äð³çíÿëèñÿ. Äî ïîä³áíèõ âèñíîâê³â ïðèéøëè é Phil-
lip Eller et al., äîñë³äæóþ÷è çíà÷åííÿ àðòåð³àëüíîãî 
òèñêó ó ïàö³ºíò³â ³ç ð³çíèìè ãåíîòèïàìè çà ïîë³ìîð-
ô³çìîì Ê121Q ãåíà ÅNÐÐ², ùî áóëè õâîð³ íà òåðì³-
íàëüíó íèðêîâó íåäîñòàòí³ñòü ç ïðîÿâàìè àðòåð³-
àëüíî¿ êàëüöèô³êàö³¿ â àâñòð³éñüê³é ïîïóëÿö³¿ [5]. 

Ó ðîáîò³ Âàññ³ S. et al. ïðè äîñë³äæåííÿõ âåëè÷èí 
òèñê³â ó ìåøêàíö³â ²òàë³¿, ùî áóëè íîñ³ÿìè ð³çíèõ ãå-
íîòèï³â çà ïîë³ìîðô³çìîì Ê121Q ãåíà ÅNÐÐ², áóëî 
âèÿâëåíî äîñòîâ³ðíó ð³çíèöþ ó çíà÷åííÿõ ÀÒ ïóë. ³ 
ÀÒ ñèñò. [1]. ÀÒ ïóë. ó îñ³á ç ãåíîòèïîì Ê/Ê äîð³âíþ-
âàâ 45,1 ± 0,3 ìì ðò ñò., Ê/Q – 46,3 ± 0,4 ìì ðò ñò., Q/Q 
– 49,5 ± 1,4 ìì ðò ñò. (Ð = 0,0012). Ó äàí³é ãðóï³ ïî-
êàçíèê ÀÒ ñèñò. äîð³âíþâàâ â³äïîâ³äíî – 125,7 ± 0,4 
ìì ðò ñò., 126,7 ± 0,6 ìì ðò ñò. ³ 131,0 ± 1,9 ìì ðò ñò. 
(Ð = 0,017). Ð³çíèö³ ó çíà÷åííÿõ ÀÒ ä³àñò. ñåðåä ïðåä-
ñòàâíèê³â ð³çíèõ ãåíîòèï³â âèÿâëåíî íå áóëî. Ïðè 
ïîä³ë³ ïàö³ºíò³â íà ãðóïè â çàëåæíîñò³ â³ä ì³ñöÿ ïðî-
æèâàííÿ òà íàÿâí³ñòþ ñóïóòí³õ õâîðîá (îæèð³ííÿ, 
àðòåð³àëüíà ã³ïåðòåíç³ÿ) áóëè îòðèìàí³ òàê³ äàí³. Ó 
ìåøêàíö³â Ñàlabra, ùî ìàëè àðòåðòåð³àëüíó ã³ïåð-
òåíç³þ, íà â³äì³íó â³ä ïîïóëÿö³¿ â ö³ëîìó, æîäåí ç âè-
â÷åíèõ âèä³â òèñê³â äîñòîâ³ðíî íå â³äð³çíÿâñÿ ó îñ³á 
ç ð³çíèìè ãåíîòèïàìè. Òàê ñàìî ó ïàö³ºíò³â Sicily ç 

³íñóë³íîðåçèñòåíòí³ñòþ, ÿê³ íå ìàëè îæèð³ííÿ, ïî-
êàçíèêè ÀÒ ñèñò., ÀÒ ä³àñò. ³ ÀÒ ïóë. ó îñ³á ç ð³çíèìè 
ãåíîòèïàìè äîñòîâ³ðíî íå â³äð³çíÿëèñÿ. ²íø³ äàí³ 
îòðèìàëè àâòîðè ùîäî ìåøêàíö³â Sicily ç ³íñóë³íîðå-
çèñòåíòí³ñòþ, ùî ìàþòü îæèð³ííÿ. Ïîêàçíèê ÀÒ ïóë. 
ó öèõ õâîðèõ ç ãåíîòèïîì Ê/Ê ñòàíîâèâ 43,8 ± 0,4 ìì 
ðò ñò., Ê/Q – 44,6 ± 0,7 ìì ðò ñò., Q/Q – 49,3 ± 2,3 ìì 
ðò ñò. (Ð = 0,026). Çíà÷åííÿ ÀÒ ñèñò. ³ ÀÒ ä³àñò. ó äîñë³-
äæóâàíèõ õâîðèõ ç ð³çíèìè ãåíîòèïàìè äîñòîâ³ðíî 
íå â³äð³çíÿëèñü. Ó ìåøêàíö³â Gargano ñåðåä ãîìîçè-
ãîò çà îñíîâíèì àëåëåì àâòîðàìè áóëà âèÿâëåíà äî-
ñòîâ³ðíà ð³çíèöÿ ïîêàçíèê³â ÀÒ ïóë. (Ð = 0,0008) ³ ÀÒ 
ñèñò. (Ð = 0,012). Âåëè÷èíà ÀÒ ä³àñò., ÿê ³ â óñ³õ ³íøèõ 
ãðóïàõ ïàö³ºíò³â, äîñòîâ³ðíî íå â³äð³çíÿëàñÿ. 

Shaker O. G. et al. âèâ÷àëè ðîçïîä³ë àëåëüíèõ âà-
ð³àíò³â ãåíà ÅNÐÐ² çà ïîë³ìîðô³çìîì Ê121Q ó ïàö³-
ºíò³â ºãèïåòñüêî¿ ïîïóëÿö³¿ ç ³íôàðêòîì ì³îêàðäà, 
ÿê³ ìàëè ñóïóòí³ ïàòîëîã³¿ (öóêðîâèé ä³àáåò 2 òèïó ³ 
àðòåð³àëüíó ã³ïåðòåíç³þ) òà õâîðèõ ç ³íôàðêòîì ì³-
îêàðäà, ùî ìàëè íîðìàëüíèé ð³âåíü ãëþêîçè â êðîâ³ 
³ íîðìàëüí³ çíà÷åííÿ àðòåð³àëüíîãî òèñêó [15]. Äî-
ñë³äíèêàìè áóëî âñòàíîâëåíî, ùî Q-àëåëü ÷àñò³øå 
çóñòð³÷àºòüñÿ ó ïàö³ºíò³â ç ³íôàðêòîì ì³îêàðäà â ïî-
ºäíàíí³ ç öóêðîâèì ä³àáåòîì 2 òèïó ³ ï³äâèùåíèì ÀÒ. 
Àâòîðè çðîáèëè âèñíîâîê, ùî ïîë³ìîðô³çì Ê121Q 
ãåíà ÅNÐÐ² àñîö³éîâàíèé ç ³íôàðêòîì ì³îêàðäà â 
ºãèïåòñüê³é ïîïóëÿö³¿. Õî÷à âêàçóþòü, ùî â á³ëü-
øîñò³ ³íøèõ ðîá³ò äîâåäåíî ïðîòåêòèâíå çíà÷åííÿ 
Q-àëåëÿ ó ìåøêàíö³â ªãèïòó. 

Âèñíîâêè. Ó íîñ³¿â ì³íîðíîãî àëåëþ (Ê/Q ³ Q/Q) 
êîíòðîëüíî¿ ãðóïè ÀÒ ïóë. äîñòîâ³ðíî âèùèé, í³æ 
ó ãîìîçèãîò çà îñíîâíèì àëåëåì (Ê/Ê) (Ð = 0,024). 
Õâîð³ ³ç ÃÊÑ ç ãåíîòèïîì Ê/Ê ìàëè äîñòîâ³ðíî âèù³ 
çíà÷åííÿ ÀÒ ñèñò. (Ð < 0,0001), ÀÒ ä³àñò. (Ð < 0,0001) 
³ ÀÒ ñåð. (Ð < 0,0001), í³æ îñîáè êîíòðîëüíî¿ ãðóïè. 
Ó õâîðèõ ³ç ÃÊÑ, ùî áóëè íîñ³ÿìè ì³íîðíîãî àëåëþ 
(Ê/Q ³ Q/Q) ïîêàçíèêè ÀÒ ñèñò. (Ð = 0,0007), ÀÒ ä³àñò 
(Ð < 0,0001) ³ ÀÒ ñåð. (Ð < 0,0001) äîñòîâ³ðíî âèù³, 
í³æ ó çäîðîâèõ ³íäèâ³äóóì³â. Õâîð³ ç ÃÊÑ, ÿê³ áóëè ãî-
ìîçèãîòàìè çà îñíîâíèì àëåëåì (Ê/Ê) ìàëè äîñòî-
â³ðíî âèùèé ÀÒ ïóë., í³æ ïðàêòè÷íî çäîðîâ³ îñîáè 
(Ð < 0,0001). 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Íåî-
äíîçíà÷í³ äàí³ ùîäî âïëèâó ð³çíèõ âèä³â ïîë³ìîð-
ô³çìó ãåíà ÅNÐÐ1 íà ðîçâèòîê óðàæåíü ñóäèí ñåðöÿ 
ñâ³ä÷àòü ïðî ñêëàäí³ñòü ïðîáëåìè ³ çóìîâëþþòü 
íåîáõ³äí³ñòü ïðîäîâæóâàòè äîñë³äæåííÿ ó öüîìó íà-
ïðÿì³. Ç îãëÿäó íà öå, ïåðñïåêòèâíèìè ìàþòü ñòàòè 
äîñë³äè ç âèâ÷åííÿ âïëèâó ³íøèõ îäíîíóêëåîòèäíèõ 
ïîë³ìîðô³çì³â ãåíà ÅNÐÐ1 íà ðîçâèòîê ñåðöåâî-ñó-
äèííèõ çàõâîðþâàíü. 
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ÓÄÊ [616. 127-005. 8+616. 831-005. 1]-06:575
ÇÂ’ßÇÎÊ K121Q ÏÎË²ÌÎÐÔ²ÇÌÓ ÃÅÍÀ ÅÊÒÎÍÓÊËÅÎÒÈÄ Ï²ÐÎÔÎÑÔÀÒÀÇÀ/ÔÎÑÔÎÄ²ÅÑÒÅÐÀÇÀ 

1 (ENPPI) Ç ÃÎÑÒÐÈÌ ÊÎÐÎÍÀÐÍÈÌ ÑÈÍÄÐÎÌÎÌ Â ÎÑ²Á Ç ÍÎÐÌÀËÜÍÈÌ ÒÀ Ï²ÄÂÈÙÅÍÈÌ ÀÐÒÅ-
Ð²ÀËÜÍÈÌ ÒÈÑÊÎÌ

Ðîçóìåíêî ². Î., Ïðàñîë Ä. À., Ãàðáóçîâà Â. Þ., Àòàìàí Î. Â. 
Ðåçþìå. Íàâåäåíî ðåçóëüòàòè âèâ÷åííÿ K121Q ïîë³ìîðô³çìó ãåíà ENPPI ó 118 õâîðèõ íà ãîñòðèé êî-

ðîíàðíèé ñèíäðîì (ÃÊÑ) ³ 110 çäîðîâèõ ³íäèâ³äóì³â (êîíòðîëüíà ãðóïà) ç íîðìàëüíèìè òà ï³äâèùåíèìè ïî-
êàçíèêàìè àðòåð³àëüíîãî òèñêó. Âñòàíîâëåíî, ùî îñîáè êîíòðîëüíî¿ ãðóïè, ùî º íîñ³ÿìè ì³íîðíîãî àëåëþ 
(Ê/Q ³ Q/Q), ìàþòü äîñòîâ³ðíî âèùèé ÀÒ ïóë., í³æ ãîìîçèãîòè çà îñíîâíèì àëåëåì (Ê/Ê). Ó ïàö³ºíò³â ç ÃÊÑ, ùî 
ìàþòü ãåíîòèï Ê/Ê, âåëè÷èíè ÀÒ ñèñò., ÀÒ ä³àñò., ÀÒ ïóë. ³ ÀÒ ñåð. äîñòîâ³ðíî âèù³, í³æ ó ïðàêòè÷íî çäîðîâèõ 
îñ³á. Ó õâîðèõ ç ÃÊÑ, ùî º íîñ³ÿìè ì³íîðíîãî àëåëÿ Ê/Q ³ Q/Q, çíà÷åííÿ âñ³õ âèä³â òèñê³â, êð³ì ïóëüñîâîãî, 
òàêîæ äîñòîâ³ðíî âèù³, í³æ ó êîíòðîë³. 

Êëþ÷îâ³ ñëîâà: åêòîíóêëåîòèä ï³ðîôîñôàòàçà/ôîñôîä³åñòåðàçà 1, ãîñòðèé êîðîíàðíèé ñèíäðîì, ïî-
ë³ìîðô³çì ãåí³â. 

ÓÄÊ [616. 127-005. 8+616. 831-005. 1]-06:575
ÑÂßÇÜ K121Q ÏÎËÈÌÎÐÔÈÇÌÀ ÃÅÍÀ ÅÊÒÎÍÓÊËÅÎÒÈÄ ÏÈÐÎÔÎÑÔÀÒÀÇÀ/ÔÎÑÔÎÄÈÝÑÒÅÐÀÇÀ 

1 (ENPPI) Ñ ÎÑÒÐÛÌ ÊÎÐÎÍÀÐÍÛÌ ÑÈÍÄÐÎÌÎÌ Ó ËÈÖ Ñ ÍÎÐÌÀËÜÍÛÌ È ÏÎÂÛØÅÍÍÛÌ 
ÀÐÒÅÐÈÀËÜÍÛÌ ÄÀÂËÅÍÈÅÌ

Ðîçóìåíêî È. À., Ïðàñîë Ä. À., Ãàðáóçîâà Â. Þ., Àòàìàí À. Â. 
Ðåçþìå. Ïðèâåäåíû ðåçóëüòàòû èçó÷åíèÿ K121Q ïîëèìîðôèçìà ãåíà ENPPI ó 118 ïàöèåíòîâ ñ îñòðûì 

êîðîíàðíûì ñèíäðîìîì (ÎÊÑ) è 110 çäîðîâûõ èíäèâèäóóìîâ (êîíòðîëüíàÿ ãðóïïà) ñ íîðìàëüíûìè è 
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ïîâûøåííûìè ïîêàçàòåëÿìè àðòåðèàëüíîãî äàâëåíèÿ. Óñòàíîâëåíî, ÷òî ó ëèö êîíòðîëüíîé ãðóïïû, êîòîðûå 
ÿâëÿþòñÿ íîñèòåëÿìè ìèíîðíîãî àëëåëÿ (Ê/Q è Q/Q), ïîêàçàòåëè ÀÄ ïóë. äîñòîâåðíî âûøå, ÷åì ó ãîìîçèãîò 
ïî îñíîâíîìó àëëåëþ (Ê/Ê). Ó ïàöèåíòîâ ñ ÎÊÑ, èìåþùèõ ãåíîòèï Ê/Ê, âåëè÷èíû ÀÄ ñèñò., ÀÄ äèàñò., ÀÄ ïóë. 
è ÀÄ ñð. äîñòîâåðíî âûøå, ÷åì ó ïðàêòè÷åñêè çäîðîâûõ ëèö. Ó áîëüíûõ ñ ÎÊÑ, íîñèòåëåé ìèíîðíîãî àëëåëÿ 
Ê/Q è Q/Q, çíà÷åíèÿ âñåõ âèäîâ äàâëåíèÿ, êðîìå ïóëüñîâîãî, òàêæå äîñòîâåðíî âûøå, ÷åì â êîíòðîëå. 

Êëþ÷åâûå ñëîâà: ýêòîíóêëåîòèä ïèðîôîñôàòàçà/ôîñôîäèýñòåðàçà 1, îñòðûé êîðîíàðíûé ñèíäðîì, 
ïîëèìîðôèçì ãåíîâ. 

UDC [616. 127-005. 8+616. 831-005. 1]-06:575
Association of K121Q polymorphism Ectonucleotide Pyrophosphatase/ Phosphodiesterase 1 (ENPPI) 

Gene with acute Coronary Syndrome in People with Normal and High Blood Pressure
Rozymenko I. A., Prasol D. A., Garbuzova V. Yu., Ataman O. V. 
Abstract. Introduction. Ectonucleotide pyrophosphatase/phosphodiesterase family member 1 is an enzyme 

that in humans is encoded by the ENPP1 gene. This gene is a member of the ecto-nucleotide pyrophosphatase/
phosphodiesterase (ENPP) family. The encoded protein is a type II transmembrane glycoprotein comprising two 
identical disulfide-bonded subunits. This protein has broad specificity and cleaves a variety of substrates, includ-
ing phosphodiester bonds of nucleotides and nucleotide sugars and pyrophosphate bonds of nucleotides and 
nucleotide sugars. This protein may function to hydrolyze nucleoside 5’ triphosphates to their corresponding mo-
nophosphates and may also hydrolyze diadenosine polyphosphates. Mutations in this gene have been associated 
with ³diopathic infantile arterial calcification, ossification of the posterior longitudinal ligament of the spine, insulin 
resistance. As the calcification of the atherosclerotic plaque is an untoward prognostic factor of the acute coronary 
syndrome, the polymorphism of gene ENPP1 can be associated with the disease progression. 

Purpose. To establish the frequency of allelic variants of the ENPPI gene for K121Q polymorphism in patients 
with acute coronary syndrome (ACS) in people with normal and high blood pressure. 

Materials and Methods. We used venous blood of 118 patients with ACS (22 % women and 78 % men) aged 40 
to 73 years (mean age 55. 9 ± 0. 89 years) who was hospitalized in the cardiology department of Sumy City Clini-
cal Hospital ¹ 1. The control group consisted of 110 patients. Definition of K121Q polymorphism (rs1044498) of 
ENPPI gene was performed using PCR with the following restriction fragment length analysis of the allocation of 
them by electrophoresis in agarose gel. Restriction endonuclease Eco47I (AvaII) was used for restriction analysis. 
Statistical analysis was performed by using the software package SPSS-17. Thus the significance of differences 
was determined by the χ2-criterion, t- Student’s t test. The value of P < 0. 05 was considered as significant. Equality 
of variances was determined by Fisher’s exact test. 

Results. Using the χ2-Pearson criterion did not reveal association between the K121Q polymorphism of ENPPI 
gene and the development of ACS. Distribution of different types of genotype between patients with ACS and 
healthy patients did not differ statistically significantly. In the control group compared with its genotype (K/K and 
K/Q+Q/Q) there is significant difference in pulse blood pressure parameters (Ð = 0,024). In patients with ACS sig-
nificant difference in terms of pulse blood pressure in the distribution of genotype wasn’t found (Ð = 0,601). Other 
indicators of pressure (SBP, DBP, ÐÂÐ) ³n the comparison group depending on the options genotype polymorphism 
showed no significant difference. 

There was a significant difference between the values   of the ÐÂÐ, SÂP, DBP, ÌÂÐ (P < 0,0001) in the major-allele 
carriers in the control group and patients with ACS. Patients with genotypes K/Q and Q/Q revealed similar results, 
except the index pulse pressure (P = 0,1032). 

Conclusion. Installed the difference in the values   of PP (pulse pressure) in the control group with different geno-
types (P = 0,024). Moreover, patients with genotype K/K, K/Q+Q/Q a significant difference in terms of SBP, DBP, and 
ÌÂÐ in the control and patients with ACS. There was a significant difference between the values   of pulse pressure 
in the control group and patients with ACS in carriers of the minor allele (P = 0,1032), which is not the index of PÂP 
in patients with genotype Ê/K (P < 0,0001). 

Keywords: ectonucleotide pyrophosphatase/phosphodiesterase, acute coronary syndrome, allelic 
polymorphism. 
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