
© Êîëëåêòèâ àâòîðîâ, 2017
ÓÄÊ 612.115.12

Áåðåçîâñêàÿ Ã.À.1,2, Êëîêîâà Å.Ñ.2, Ïåòðèùåâ Í.Í.1,2

Ãåíåòè÷åñêèå ïðåäèêòîðû âîçîáíîâëåíèÿ êëèíèêè
èøåìè÷åñêîé áîëåçíè ñåðäöà ïîñëå ÷ðåñêîæíîãî
êîðîíàðíîãî âìåøàòåëüñòâà

1 ÔÃÁÎÓ ÂÎ «Ïåðâûé Ñàíêò-Ïåòåðáóðãñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò èì. àêàäåìèêà È.Ï. Ïàâëîâà» Ìèíçäðàâà Ðîññèè,

197022, Ðîññèéñêàÿ Ôåäåðàöèÿ, ã. Ñàíêò-Ïåòåðáóðã, óë. Ëüâà Òîëñòîãî, ä. 6-8
2 ÔÃÁÓ «Íàöèîíàëüíûé ìåäèöèíñêèé èññëåäîâàòåëüñêèé öåíòð èì. Â.À. Àëìàçîâà», 197341, Ñàíêò-Ïåòåðáóðã, óë. Àêêóðàòîâà, 2

Ãåíû òðîìáîîáðàçîâàíèÿ è ôîëàòíîãî îáìåíà èãðàþò âàæíóþ ðîëü â ðàçâèòèè è ïðîãðåññèè èøåìè÷åñêîé áîëåç-
íè ñåðäöà (ÈÁÑ). Îäíàêî î âîçìîæíîé ðîëè ïîëèìîðôíûõ ìàðêåðîâ â ðåöèäèâå ÈÁÑ ïîñëå ÷ðåñêîæíîãî êîðîíàð-
íîãî âìåøàòåëüñòâà (×ÊÂ) èçâåñòíî íåäîñòàòî÷íî. Öåëü èññëåäîâàíèÿ: Îöåíèòü ðîëü ãåíåòè÷åñêèõ ôàêòîðîâ ñèñ-
òåìû òðîìáîîáðàçîâàíèÿ è ôîëàòíîãî îáìåíà (ïîëèìîðôíûõ ìàðêåðîâ ãåíîâ F5, F2, F13A1, PAI1, HPA1,
MTHFR, FGB), â âîçîáíîâëåíèå êëèíèêè ÈÁÑ ïîñëå ×ÊÂ. Ìåòîäèêà: Èññëåäîâàíèå ïðîâîäèëè ñ èñïîëüçîâàíè-
åì âûáîðêè èç 90 áîëüíûõ ÈÁÑ â âîçðàñòå îò 40 äî 75 ëåò: 75 ïàöèåíòîâ ïîñëå ïëàíîâîãî ×ÊÂ (60 ìóæ÷èí è
15 æåíùèí) è 15 ëèö ïîñëå ýêñòðåííîãî ×ÊÂ (12 ìóæ÷èí è 3 æåíùèíû). Ìîëåêóëÿðíî-ãåíåòè÷åñêîå èññëåäîâàíèå
áûëî âûïîëíåíî ñ ïîìîùüþ êîìïëåêòà ðåàãåíòîâ «Ñåðäå÷íî-ñîñóäèñòûå çàáîëåâàíèÿ ÑòðèïÌåòîä»® (ViennaLab
Diagnostics GmbH, Àâñòðèÿ), âûÿâëÿþùèå ñëåäóþùèå âàðèàíòû: F5, F2, F13A1, PAI1, HPA1, MTHFR, FGB.
Ðåçóëüòàòû: Â ðåçóëüòàòå èññëåäîâàíèÿ áûëà ïîêàçàíà àññîöèàöèÿ ïîëèìîðôíîãî ìàðêåðà G103T (Val34Leu) ãåíà
F13A1 (ôàêòîð ñâåðòûâàåìîñòè êðîâè 13, ñóáúåäèíèöà A1) ñ ðàçâèòèåì ðåöèäèâèðóþùåãî ñîñòîÿíèÿ ÈÁÑ ïîñëå
×ÊÂ. Âûÿâëåíû ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ â ðàñïðåäåëåíèè ÷àñòîò ãåíîòèïîâ ïîëèìîðôíîãî ìàðêåðà
Val34Leu ãåíà F13A1. Ïîêàçàíî, ÷òî ÷àñòîòà ãåíîòèïà Val/Val ó ïàöèåíòîâ ñ îñëîæíåíèÿìè áûëà âûøå, ÷åì ó ïà-
öèåíòîâ áåç òàêîâûõ: 0,700 è 0,400 ñîîòâåòñòâåííî (
2 = 7,78; p = 0,020), ïðè ýòîì ãåíîòèï Val/Val ïðîÿâèë ñåáÿ
êàê ôàêòîð ðèñêà ðàçâèòèÿ îñëîæíåíèé: ÎØ = 3,50 (95%ÄÈ 1,37—8,93). Ïðè ñðàâíåíèè àëëåëåé âûÿâèëè, ÷òî
÷àñòîòà àëëåëÿ L ó áîëüíûõ ñ îñëîæíåíèÿìè áûëà íèæå, ÷åì ó ëèö áåç òàêîâûõ: 0,167 è 0,375 ñîîòâåòñòâåííî
(p = 0,004), è íîñèòåëüñòâî àëëåëÿ L óìåíüøàëî âåðîÿòíîñòü ðàçâèòèÿ îñëîæíåíèé: ÎØ = 0,33 (95%ÄÈ
0,15—0,72). Çàêëþ÷åíèå: Íîñèòåëüñòâî âàðèàíòà 34V ãåíà F13A1, êîäèðóþùåãî A-ñóáúåäèíèöó ôàêòîðà
ñâ¸ðòûâàíèÿ 13, ïðåäðàñïîëàãàåò ê âîçîáíîâëåíèþ êëèíè÷åñêèõ ïðîÿâëåíèé ÈÁÑ ïîñëå ×ÊÂ.
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Genes of thrombosis and folate metabolism play an important role in development and progression of coronary artery dis-
ease (CAD). However, a possible role of polymorphic markers in CAD relapse following percutaneous coronary interven-
tion (PCI) is not sufficiently understood. Background. Reports have indicated an association of genetic factors generally re-
lated with thrombophilia and recurrence of symptoms for coronary artery disease (CAD) following a percutaneous coronary
intervention (PCI) due to restenosis and in-stent thrombosis. However, the relapse can also be caused by progression of
atherosclerosis and endothelial dysfunction in unoperated blood vessels. Aim: To assess the role of genetic risk factors in-
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volved in thrombosis and folate metabolism (polymorphic markers of F5, F2, F13A1, PAI1, HPA1, MTHFR, and FGB
genes) in recurrence of CAD symptoms after PCI. Methods: The study included 90 patients with CAD aged 40—75; 75
of these patients had undergone elective PCI (60 men and 15 women) and 15 patients — emergency PCI (12 men and 3
women). Molecular genetic tests were performed using a CVD StripAssays® reagent kit (ViennaLab Diagnostics GmbH,
Austria) to identify the following genetic variations: F5, F2, F13A1, PAI1, HPA1, MTHFR, and FGB. Results: The
study results showed a significant association of the G103T (Val34Leu) polymorphism in the F13A1 gene with relapses of
IHD after PCI. Significant differences were found in genotype distribution frequencies of the Val34Leu polymorphism in
the F13A1 gene. The frequency of Val/Val genotype was higher in patients with complications than without complications,
0.700 and 0.400, respectively (
2 = 7.78, p = 0.020). Furthermore, the Val/Val genotype can be classified as a risk factor
for complications (OR = 3.50; 95% CI, 1.37—8.93). The L allele frequency was lower in patients with complications than
in those without complications (0.167 and 0.375, respectively, p = 0.004), and carriage of the L allele reduced the likeli-
hood of complications (OR = 0.33; 95% CI 0.15—0.72). Conclusion: Carriage of the 34V variant in the F13A1 gene
that encodes the coagulation factor XIII A subunit predisposes to a relapse of CAD symptoms after PCI.

Key words: percutaneous coronary intervention, genes of thrombophilia, restenosis and in-stent thrombosis, coronary
heart disease, hemostasis.
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Ââåäåíèå

Ãåíåòè÷åñêèå ôàêòîðû ðàçâèòèÿ ñåðäå÷íî-ñîñóäè-
ñòûõ çàáîëåâàíèé èçó÷àþòñÿ äàâíî è ïëîäîòâîðíî êàê
çà ðóáåæîì [1], òàê è â íàøåé ñòðàíå [2—8].

Ñðåäè ïðè÷èí ðàçâèòèÿ îñëîæíåíèé ïîñëå ÷ðåñ-
êîæíîãî êîðîíàðíîãî âìåøàòåëüñòâà (×ÊÂ), îäíîãî
èç íàèáîëåå ïîïóëÿðíûõ ìåòîäîâ ëå÷åíèÿ èøåìè÷å-
ñêîé áîëåçíè ñåðäöà (ÈÁÑ), â ïîñëåäíèå ãîäû ðàñ-
ñìàòðèâàþò íàðóøåíèÿ ãåìîñòàçà, â òîì ÷èñëå ãåíåòè-
÷åñêè îáóñëîâëåííûå [9]. Ìíîãîôóíêöèîíàëüíîñòü
áîëüøèíñòâà êîìïîíåíòîâ ñèñòåìû ãåìîñòàçà ïîçâî-
ëÿåò ïðåäïîëîæèòü, ÷òî ñëåäñòâèåì äàííûõ íàðóøå-
íèé ìîæåò ÿâëÿòüñÿ ôîðìèðîâàíèå âíóòðè ñòåíòà êàê
òðîìáîçà, òàê è ðåñòåíîçà. Â ÷àñòíîñòè, íå âûçûâàåò
ñîìíåíèÿ ðîëü ïîëèìîðôíîãî âàðèàíòà ãåíà F5, êîäè-
ðóþùåãî ôàêòîð V, â ðàçâèòèè îñëîæíåíèé ïîñëå
×ÊÂ [9], òîãäà êàê î ðîëè ïîëèìîðôíîãî âàðèàíòà
ãåíà PAI1, êîäèðóþùåãî èíãèáèòîð àêòèâàòîðà ïëàç-
ìèíîãåíà 1, â ðàçâèòèè ðåñòåíîçà âíóòðè ñòåíòà îäíî-
çíà÷íîãî ìíåíèÿ ïîêà íåò [10].

Â ïîñëåäíèå ãîäû ñîõðàíÿåòñÿ èíòåðåñ òàêæå è
ê äðóãèì ïðè÷èíàì íàñëåäñòâåííûõ òðîìáîôèëèé: ïî-
ëèìîðôíûì ìàðêåðàì ãåíîâ ïðîòðîìáèíà (F2) è ìå-

òèëåíòåòðàãèäðîôîëàòðåäóêòàçû (MTHFR) [11],
ñïîñîáíûõ ïîâëèÿòü íà ðèñê ðàçâèòèÿ îñëîæíåíèé
ïîñëå ×ÊÂ. À èíôîðìàöèÿ î òîì, ÷òî íàðóøåíèå
ïåðôóçèè ìèîêàðäà ïðè ÈÁÑ àññîöèèðîâàíî ñ ïîëè-
ìîðôíûìè ìàðêåðàìè ãåíîâ PAI1, �-ïîëèïåïòèäíîé
öåïè ôèáðèíîãåíà (FGB), ôàêòîðîâ V, II, XIII [12],
ïîçâîëÿåò ïðåäïîëîæèòü, ÷òî äàííûå ãåíåòè÷åñêèå
àíîìàëèè ìîãóò áûòü ïðè÷àñòíû è ê ðàçâèòèþ îñëîæ-
íåíèé ïîñëå ýíäîâàñêóëÿðíûõ âìåøàòåëüñòâ.

Öåëü èññëåäîâàíèÿ — îöåíèòü ðîëü ãåíåòè÷åñêèõ
ôàêòîðîâ ñèñòåìû òðîìáîîáðàçîâàíèÿ è ôîëàòíîãî
îáìåíà (ïîëèìîðôíûõ ìàðêåðîâ ãåíîâ F5, F2,
F13A1, PAI1, HPA1, MTHFR, FGB), â âîçîáíîâëå-
íèå êëèíèêè ÈÁÑ ïîñëå ×ÊÂ.

Ìåòîäèêà

Â èññëåäîâàíèè ó÷àñòâîâàëè 90 áîëüíûõ ÈÁÑ
â âîçðàñòå îò 40 äî 75 ëåò: 75 ïàöèåíòîâ ïîñëå ïëà-
íîâîãî ×ÊÂ (60 (80%) ìóæ÷èí è 15 (20%) æåí-
ùèí) è 15 ëèö ïîñëå ýêñòðåííîãî ×ÊÂ (12 ìóæ÷èí
(80%) è 3 (20%) æåíùèíû). Èññëåäîâàíèå áûëî
âûïîëíåíî â ñîîòâåòñòâèè ñî ñòàíäàðòàìè íàäëåæà-
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ùåé êëèíè÷åñêîé ïðàêòèêè (Good Clinical Practice) è
ïðèíöèïàìè Õåëüñèíñêîé Äåêëàðàöèè. Ïðîòîêîë èñ-
ñëåäîâàíèÿ áûë îäîáðåí Ýòè÷åñêèì êîìèòåòîì
ÔÃÁÓ ÍÌÈÖ èì. Â.À. Àëìàçîâà. Äî âêëþ÷åíèÿ
â èññëåäîâàíèå ó âñåõ ó÷àñòíèêîâ áûëî ïîëó÷åíî ïè-
ñüìåííîå èíôîðìèðîâàííîå ñîãëàñèå. Èíâàçèâíàÿ êî-
ðîíàðîàíãèîãðàôèÿ ïðîâîäèëàñü âñåì áîëüíûì äî èëè
îäíîìîìåíòíî ñî ñòåíòèðîâàíèåì êîðîíàðíûõ àðòå-
ðèé â ýêñòðåííîì èëè ïëàíîâîì ïîðÿäêå â óñëîâèÿõ
ñòàöèîíàðà ÍÌÈÖ èì. Â.À. Àëìàçîâà. Ïîâòîðíàÿ
êîðîíàðîàíãèîãðàôèÿ ïðîâîäèëàñü â ýêñòðåííîì ïî-
ðÿäêå áîëüíûì ïðè âîçíèêíîâåíèè êëèíèêè îñòðîãî
êîðîíàðíîãî ñèíäðîìà, à òàêæå â ïëàíîâîì ïîðÿäêå
â ñëó÷àå âîçîáíîâëåíèÿ êëèíèêè ñòàáèëüíîé ñòåíî-
êàðäèè íàïðÿæåíèÿ, ïîëîæèòåëüíîãî ðåçóëüòàòà
ñòðåññ-ýõîêàðäèîãðàôèè è ñîãëàñèÿ ïàöèåíòà. Â òå÷å-
íèå âñåãî ïåðèîäà íàáëþäåíèÿ, êîòîðûé ñîñòàâèë
4 ãîäà, óäàëîñü îòñëåäèòü ñóäüáó 79 ÷åëîâåê (14 ýê-
ñòðåííûõ è 65 ïëàíîâûõ áîëüíûõ).

Âñåì ïàöèåíòàì ïðè ïîñòóïëåíèè â ñòàöèîíàð ïðî-
âîäèëè ìîëåêóëÿðíî-ãåíåòè÷åñêîå èññëåäîâàíèå ñ ïî-
ìîùüþ êîìïëåêòà ðåàãåíòîâ «Ñåðäå÷íî-ñîñóäèñòûå
çàáîëåâàíèÿ ÑòðèïÌåòîä»® (ViennaLab Diagnostics
GmbH, Àâñòðèÿ). Äàííûé èííîâàöèîííûé ìåòîä
äèàãíîñòèêè îñíîâàí íà ìóëüòèïëåêñíîé ïîëèìåðàç-
íîé öåïíîé ðåàêöèè (ÏÖÐ), ìå÷åíèè ÏÖÐ-ïðîäóê-
òîâ áèîòèíîì, èõ ãèáðèäèçàöèè íà òåñò-ñòðèïå è âè-
çóàëèçàöèè ñ ïîìîùüþ ôîñôàòàçû. Èñïîëüçîâàíèå
ñïåöèôè÷åñêèõ îëèãîíóêëåîòèäîâ, çàêðåïëåííûõ íà
òåñò-ñòðèïå, ïîçâîëèëî äåòåêòèðîâàòü ñëåäóþùèå ãå-
íåòè÷åñêèå âàðèàíòû ãåíîâ: FV (G1691A), FV
(H1299R), F2 (G20210A), FGB (-455G>A),
FXIII (V34L), PAI-1 (4G/5G), HPA1 (1a/b),
MTHFR (C677T), MTHFR (A1298C). Êðîâü
ó ïàöèåíòîâ çàáèðàëè â ïðîáèðêè ñ ÝÄÒÀ. Ãåíîì-
íóþ ÄÍÊ âûäåëÿëè èç öåëüíîé âåíîçíîé êðîâè òâåð-
äîôàçíûì ìåòîäîì ñ ïîìîùüþ ðåàãåíòîâ, âõîäÿùèõ
â ñîñòàâ âûøåóêàçàííîãî êîìïëåêòà, â ñîîòâåòñòâèè
ñ èíñòðóêöèåé ïðîèçâîäèòåëÿ. 100 ìêë êðîâè èíêóáè-
ðîâàëè ñ ðàñòâîðîì äëÿ ëèçèñà êëåòî÷íûõ ìåìáðàí,
ïîñëå ÷åãî ïðîèçâîäèëè ñîðáöèþ ÄÍÊ ñ ïîìîùüþ
èîíîîáìåííîé ñìîëû «GenXTRACT Resin». Ïîëó-
÷åííûé ðàñòâîð ÄÍÊ èñïîëüçîâàëè äëÿ ïîñòàíîâêè
ÏÖÐ.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ îñóùåñòâëÿëàñü
ñ ïîìîùüþ êîìïüþòåðíîé ïðîãðàììû Statistica 7.0
(StatSoft, ÑØÀ). Ðàçëè÷èÿ ñ÷èòàëè ñòàòèñòè÷åñêè
çíà÷èìûìè ïðè óðîâíå çíà÷èìîñòè ð<0,050. Äëÿ
ñðàâíåíèÿ ÷àñòîò ãåíîòèïîâ è àëëåëåé èñïîëüçîâàëè
íåïàðàìåòðè÷åñêèå ìåòîäû: êðèòåðèé 
2, à äëÿ ìàëûõ
âûáîðîê (ìåíåå 10 íàáëþäåíèé) — êðèòåðèé 
2

ñ ïîïðàâêîé Éåòñà. Îòíîøåíèå øàíñîâ (ÎØ) ðàñ-
ñ÷èòûâàëè ñ 95% äîâåðèòåëüíûì èíòåðâàëîì (ÄÈ)
ïî ôîðìóëå ÎØ = (a·d)/(b·c), ãäå a è b — êîëè÷å-

ñòâî áîëüíûõ, èìåþùèõ è íå èìåþùèõ äàííûé ãåíå-
òè÷åñêèé âàðèàíò ñîîòâåòñòâåííî; c è d — êîëè÷åñòâî
ëèö ãðóïïû ñðàâíåíèÿ, èìåþùèõ è íå èìåþùèõ äàí-
íûé ãåíåòè÷åñêèé âàðèàíò ñîîòâåòñòâåííî.

Ðåçóëüòàòû è îáñóæäåíèå

Àíàëèç ðåçóëüòàòîâ íàáëþäåíèé â òå÷åíèå ÷åòûð¸õ
ëåò ïîñëå ×ÊÂ ïîçâîëèë óñòàíîâèòü, ÷òî ïî ÷àñòîòå
âîçíèêíîâåíèÿ ðåöèäèâîâ êëèíèêè ÈÁÑ ñòàòèñòè÷å-
ñêè çíà÷èìûõ ðàçëè÷èé ìåæäó ãðóïïàìè ýêñòðåííûõ è
ïëàíîâûõ áîëüíûõ íå áûëî âûÿâëåíî. Áîëåå ïîëîâèíû
ñëó÷àåâ âîçîáíîâëåíèÿ êëèíèêè ÈÁÑ â îáåèõ ãðóïïàõ
ïðèõîäèëîñü íà ïåðâûé ãîä íàáëþäåíèÿ, ÷òî ñîãëàñó-
åòñÿ ñ ðåçóëüòàòàìè äðóãèõ èññëåäîâàíèé [13].

Ðåçóëüòàòû àíàëèçà ãåíåòè÷åñêèõ âàðèàíòîâ ïðè-
âåäåíû â òàáëèöå. Ñòàòèñòè÷åñêè çíà÷èìûå ðåçóëüòà-
òû âûÿâëåíû òîëüêî ïîëèìîðôíîãî ìàðêåðà G103T
(Val34Leu) ãåíà F13A1 (ôàêòîð ñâåðòûâàåìîñòè
êðîâè 13, ñóáúåäèíèöà A1). ×àñòîòà ãåíîòèïà VV
ó ïàöèåíòîâ ñ îñëîæíåíèÿìè áûëà âûøå, ÷åì ó ïàöè-
åíòîâ áåç îñëîæíåíèé: 0,700 è 0,400 ñîîòâåòñòâåííî
(
2 = 7,78; p = 0,020). Ïðè ýòîì ãåíîòèï VV ïðîÿ-
âèë ñåáÿ êàê ôàêòîð ðèñêà ðàçâèòèÿ îñëîæíåíèé, î
÷¸ì ñâèäåòåëüñòâóåò çíà÷åíèå ÎØ = 3,50 (95%ÄÈ
1,37—8,93). Íàïðîòèâ, ÷àñòîòà àëëåëÿ L ó áîëüíûõ
ñ îñëîæíåíèÿìè áûëà íèæå, ÷åì ó ëèö áåç îñëîæíå-
íèé: 0,167 è 0,375 ñîîòâåòñòâåííî (p = 0,014). Ó îá-
ñëåäîâàííûõ íàìè ïàöèåíòîâ íîñèòåëüñòâî àëëåëÿ L
ÿâëÿëîñü çàùèòíûì ôàêòîðîì, ïîñêîëüêó óìåíüøàëî
âåðîÿòíîñòü ðàçâèòèÿ îñëîæíåíèé: ÎØ = 0,33
(95%ÄÈ 0,15—0,72).

Ïðåäîòâðàùåíèå èíòðàêîðîíàðíûõ îñëîæíåíèé
ïîñëå ×ÊÂ ÿâëÿåòñÿ îäíèì èç àêòóàëüíûõ íàïðàâëå-
íèé ãåíåòè÷åñêîé ýïèäåìèîëîãèè. Èññëåäîâàíèÿ ïî
âûÿâëåíèþ ãåíåòè÷åñêèõ ïðåäèêòîðîâ ðàçâèòèÿ
îñëîæíåíèé ïîñëå ýíäîâàñêóëÿðíûõ âìåøàòåëüñòâ,
òàêèå, êàê GENDER (Genetic Determinants of Reste-
nosis), CAPARES (Coronary AngioPlasty Amlodipine
REStenosis Study), RESEARCH,
ISAR-STEREO-2 (Strut thickness effect on restenosis
outcome), ïîçâîëèëè îáíàðóæèòü ðÿä ãåíåòè÷åñêèõ
âàðèàíòîâ, àññîöèèðîâàííûõ ñ ðàçâèòèåì ðåñòåíîçà è
òðîìáîçà âíóòðè ñòåíòà. Ê èõ ÷èñëó îòíîñÿòñÿ âàðè-
àíòû ãåíîâ ðåãóëÿòîðîâ êëåòî÷íîãî öèêëà (CCNB1,
p27kip1, eNOS, MIR-146a, TP53), èíäóêòîðîâ âîñ-
ïàëåíèÿ (IL1B, IL1RN, IL8, IL18, TNF�, CD18,
CD14, ICAM1, CX37), îêèñëèòåëüíîãî ñòðåññà
(RAGE, eNOS, HO1), ñèñòåìû ãåìîñòàçà (FV,
FGB, GPX1, PAI1, P2RY12), ðåãóëÿòîðîâ îáìåííûõ
ïðîöåññîâ (ALOX5AP, VDR, ESR1, MTHFR,
ADIPOQ, UPC3, FBG, MMP12, ACE, AGTR1) è
ýïèãåíåòè÷åñêèõ ðåãóëÿòîðîâ ýêñïðåññèè ãåíîâ
(KAT2B) [1].
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Íàèáîëåå õîðîøî èçó÷åíî âëèÿíèå ãåíà PAI-1 íà
ðàçâèòèå ðåñòåíîçà âíóòðè ñòåíòà, õîòÿ ðåçóëüòàòû
ýòèõ èññëåäîâàíèé íå âñåãäà ñîïîñòàâèìû. Íàïðèìåð,
èçó÷åíèå ðîëè äàííîãî ãåíà â ðàçâèòèè ïîçäíåãî ðåñ-
òåíîçà âíóòðè ñòåíòà ó êóðÿùèõ è íåêóðÿùèõ ïàöèåí-
òîâ ïîçâîëèëî ñäåëàòü âûâîä î òîì, ÷òî ôàêò êóðåíèÿ
ó íîñèòåëåé ãåíîòèïà 5G/5G ñïîñîáñòâóåò çíà÷èòå-
ëüíîìó ïîâûøåíèþ ðèñêà ðàçâèòèÿ ïîçäíåãî ðåñòåíî-
çà âíóòðè ñòåíòà; ãåíîòèï 4G/5G, íàïðîòèâ, ñíèæàåò
ýòîò ðèñê äî óðîâíÿ íåêóðÿùèõ ïàöèåíòîâ [14]. Ïî
ìíåíèþ äðóãèõ àâòîðîâ, àññîöèàöèÿ ìåæäó íîñèòåëü-
ñòâîì ãåíîòèïà 4G/5G ãåíà PAI-1 è ðàçâèòèåì ðåñ-
òåíîçà è òðîìáîçà âíóòðè ñòåíòà îòñóòñòâóåò [15].
Îäíàêî ïîäòâåðæäåíèå ðîëè áåëêà PAI-1 â ðàçâèòèè
ðåñòåíîçà âíóòðè ñòåíòà, ïîçâîëÿþùåé èñïîëüçîâàòü
îöåíêó àêòèâíîñòè äàííîãî ôåðìåíòà äëÿ ðàñ÷¸òà ðè-
ñêà ðàçâèòèÿ óêàçàííîãî îñëîæíåíèÿ [16], çàñòàâëÿåò
óñîìíèòüñÿ â îòñóòñòâèè âëèÿíèé åãî ãåíà. Äàííîå
ïðåäïîëîæåíèå ïîäòâåðæäàþò ðåçóëüòàòû äðóãîãî
èññëåäîâàíèÿ, â êîòîðîì áûëî óñòàíîâëåíî, ÷òî íîñè-
òåëüñòâî ãåíîòèïîâ 4G/5G è 5G/5G ãåíà ÐÀ²1 ïî-
âûøàåò ðèñê ðàçâèòèÿ ðåñòåíîçà âíóòðè ñòåíòà ó áî-
ëüíûõ â èðàíñêîé ïîïóëÿöèè [10].

Ïîñêîëüêó ðàçâèòèå îñëîæíåíèé ïîñëå ×ÊÂ (ðåñ-
òåíîçà è òðîìáîçà âíóòðè ñòåíòà) ïðîòåêàåò ñ ó÷àñòè-
åì êîìïîíåíòîâ ñèñòåìû ãåìîñòàçà è ýëåìåíòîâ ñòåí-
êè àòåðîñêëåðîòè÷åñêè èçìåí¸ííîãî ñîñóäà, â íàøåì
èññëåäîâàíèè áûëè ïðîàíàëèçèðîâàíû ÷àñòîòû íîñè-
òåëüñòâà âàðèàíòîâ ãåíîâ, ðîëü êîòîðûõ â óêàçàííûõ
ïðîöåññàõ îáñóæäàåòñÿ â íàñòîÿùåå âðåìÿ íàèáîëåå
àêòèâíî.

Íàøè ðåçóëüòàòû ñâèäåòåëüñòâóþò î òîì, ÷òî îá-
ñëåäîâàííûå ãðóïïû ðàçëè÷àþòñÿ òîëüêî ïî ðàñïðå-
äåëåíèþ âàðèàíòîâ V34L ãåíà XIII ôàêòîðà. Èçâåñò-
íî, ÷òî äàííûé âàðèàíò îáóñëîâëåí îäíîíóêëåîòèä-
íîé çàìåíîé G103T â ãåíå, êîäèðóþùåì A1-ñóáúåäè-
íèöó ôàêòîðà ñâåðòûâàåìîñòè êðîâè 13, â ðåçóëüòàòå
êîòîðîé ïðîèñõîäèò çàìåùåíèå âàëèíà íà ëåéöèí
â ïîçèöèè 34 áåëêîâîãî ïðîäóêòà ãåíà (Val34Leu).
Ýòî ïðèâîäèò ê ñíèæåíèþ ïðîêîàãóëÿíòíîãî ýôôåêòà

ôàêòîðà XIII, òðàíñãëóòàìèíàçíîé ôóíêöèåé êîòîðî-
ãî îáëàäàåò òîëüêî åãî àêòèâíàÿ ôîðìà (ôàêòîð
XIIIa), îáðàçóþùàÿñÿ ïóòåì ÷àñòè÷íîãî ïðîòåîëèçà
A-ñóáúåäèíèöû ïîä äåéñòâèåì òðîìáèíà ñ âûñâî-
áîæäåíèåì «ïåïòèäà àêòèâàöèè» (ÀÐ — activation
peptide) íà ïîñëåäíåé ñòàäèè êîàãóëÿöèîííîãî êàñêà-
äà.

Ïîëó÷åííûå íàìè äàííûå, äåìîíñòðèðóþùèå ïî-
âûøåííóþ ÷àñòîòó ãåíîòèïà VV â ãðóïïå áîëüíûõ
ñ ðåöèäèâàìè êëèíèêè ÈÁÑ ïîñëå ×ÊÂ, à òàêæå ïî-
âûøåííóþ ÷àñòîòó àëëåëÿ L â ãðóïïå áëàãîïðèÿòíîãî
òå÷åíèÿ ïîñëåîïåðàöèîííîãî ïåðèîäà, ñîãëàñóþòñÿ
ñ ðåçóëüòàòàìè èññëåäîâàíèÿ Gemmati D. et al.
(2007) [17]. Â äàííîì èññëåäîâàíèè áûëî óñòàíîâëå-
íî, ÷òî ÷àñòîòà ðàçâèòèÿ íåáëàãîïðèÿòíûõ ñîáûòèé
ïîñëå ïåðâè÷íîé ×ÊÂ ïðè èíôàðêòå ìèîêàðäà (ÈÌ)
â ãðóïïå íîñèòåëåé ãåíîòèïà VV áûëà â 2 ðàçà âûøå
ïî ñðàâíåíèþ ñ ãðóïïîé áåç îñëîæíåíèé. Íàïðîòèâ,
ñðåäè áîëüíûõ ñ áëàãîïðèÿòíûì òå÷åíèåì ïîñëåîïå-
ðàöèîííîãî ïåðèîäà âûøå îêàçàëàñü ÷àñòîòà âàðèàíòà
L, êîòîðûé, ïî ìíåíèþ àâòîðîâ, ñïîñîáñòâóåò ïîâû-
øåíèþ âûæèâàåìîñòè áîëüíûõ ïîñëå ÈÌ [17].

Äëÿ àêòèâàöèè ôîðìû Leu34Leu ôàêòîðà XIII
íåîáõîäèìî âîçäåéñòâèå ìåíüøèõ äîç òðîìáèíà, íî
ñ áîëåå âûñîêîé ñêîðîñòüþ, ÷åì äëÿ «íîðìàëüíîé»
ôîðìû ïðîêîàãóëÿíòà Val34Val [18]. Óñòàíîâëåíî,
÷òî âñëåäñòâèå ýòîé àìèíîêèñëîòíîé çàìåíû ïðîèñõî-
äèò èçìåíåíèå êèíåòèêè îáðàçîâàíèÿ è ñòðóêòóðû
ôèáðèíîâîãî ñãóñòêà, î ÷¸ì ñâèäåòåëüñòâóþò ðåçóëü-
òàòû òðîìáîýëàñòîãðàôèè è ýëåêòðîííîé ìèêðîñêî-
ïèè [18, 19]. Íåäàâíî îïóáëèêîâàííûå äàííûå ñâè-
äåòåëüñòâóþò òàêæå è î òîì, ÷òî óâåëè÷åíèå ôèáðè-
íîëèòè÷åñêîé àêòèâíîñòè ôàêòîðà XIII ñâÿçàíî ñî
ñïîñîáíîñòüþ çàìåíû V34L âëèÿòü íà ôîðìèðîâàíèå
ïîïåðå÷íûõ ñøèâîê (cross-linking) ïðè ôîðìèðîâàíèè
ïðèæèçíåííîãî ôèáðèíîâîãî ñãóñòêà ó ìûøåé [20].

Îäíàêî, íåñìîòðÿ íà òî, ÷òî â ëèòåðàòóðå èìååòñÿ
íåìàëî äàííûõ î ïðîòåêòèâíîì äåéñòâèè âàðèàíòà
34Leu êàê äëÿ àðòåðèàëüíûõ, òàê è äëÿ âåíîçíûõ
òðîìáîçîâ, ïîêà íåò îäíîçíà÷íîãî ìíåíèÿ î ðîëè ïî-
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Òàáëèöà
Ðàñïðåäåëåíèå ãåíîòèïîâ è àëëåëåé â îáñëåäîâàííûõ âûáîðêàõ áîëüíûõ ÈÁÑ

Ïîëèìîðôíûé
ìàðêåð

Ãåíîòèï,
àëëåëü

×àñòîòà ãåíîòèïà, àëëåëÿ
(÷èñëî íîñèòåëåé)


2 p ÎØ

Ñ âîçîáíîâëå-
íèåì êëèíèêè
ÈÁÑ (n = 30)

Áåç âîçîáíîâ-
ëåíèÿ êëèíèêè
ÈÁÑ (n = 60)

çíà÷. ÄÈ95%

F13A1 Val34Leu Val/Val 0,700 (21) 0,400 (24) 7,78 0,02 3,50 1,37 — 8,93

Val/Leu 0,267 (8) 0,450 (27) 0,44 0,17 — 1,16

Leu/Leu 0,033 (1) 0,150 (9) 0,20 0,02 — 1,62

Val 0,833 (50) 0,625 (75) 8,18 0,004 3,00 1,38 — 6,50

Leu 0,167 (10) 0,375 (45) 0,33 0,15 — 0,72



ëèìîðôèçìà Val34Leu ôàêòîðà XIII â ðàçâèòèè
òðîìáîòè÷åñêèõ îñëîæíåíèé [21, Êàïóñòèí Ñ.È.,
2006]. Íàïðèìåð, íåîáúÿñíèìûì îñòà¸òñÿ ôàêò âû-
ñîêîé òðàíñãëóòàìèíàçíîé àêòèâíîñòè ôàêòîðà XIII
ó áîëüíûõ ÈÌ [22].

Îïóáëèêîâàííûå ïî ðåçóëüòàòàì èññëåäîâàíèÿ
GENDER äàííûå ñâèäåòåëüñòâóþò î òîì, ÷òî Lei-
den-ïîëèìîðôèçì ãåíà ôàêòîðà V (1691 G->A), õî-
ðîøî èçâåñòíûé ôàêòîð ðèñêà âåíîçíûõ òðîìáîçîâ,
ñïîñîáåí äàæå óìåíüøèòü ðèñê ðàçâèòèÿ ðåñòåíîçà
âíóòðè ñòåíòà [23]. Â ñâÿçè ñ ýòèì áûëî âûñêàçàíî
ïðåäïîëîæåíèå î òîì, ÷òî âëèÿíèå óêàçàííîãî ïîëè-
ìîðôèçìà íà ñíèæåíèå ðèñêà ðàçâèòèÿ ðåñòåíîçà
âíóòðè ñòåíòà ìîæåò áûòü ñâÿçàíî ñ íàëè÷èåì íå ñâÿ-
çàííûõ ñ ãåìîñòàçîì ýôôåêòîâ ó ïðîòåèíà Ñ, àêòèâ-
íîñòü êîòîðîãî âîçðàñòàåò ó íîñèòåëåé ìóòàöèè FV
Leiden [9].

Ðåçóëüòàòû èññëåäîâàíèé îòå÷åñòâåííûõ ó÷¸íûõ
À.À. Äàøêîâîé è Ã.À. ×óìàêîâîé [24] äåìîíñòðèðó-
þò íàëè÷èå âçàèìîñâÿçè íîñèòåëüñòâà îïðåäåë¸ííûõ
âàðèàíòîâ ãåíîâ ñèñòåìû ãåìîñòàçà è ôîëàòíîãî öèê-
ëà ñ ðàçâèòèåì ðåñòåíîçîâ ó ïàöèåíòîâ ñ ÈÁÑ ïîñëå
×ÊÂ. Â ÷àñòíîñòè, áûëî óñòàíîâëåíî, ÷òî íîñèòåëü-
ñòâî ãåíîòèïà GA è àëëåëÿ À ãåíà F2 (20210G/A),
ãåíîòèïà GA è àëëåëÿ À ãåíà FV (Arg506Gln), ãåíî-
òèïà 4G/4G è àëëåëÿ 4G ãåíà SERPINEl (675
4G/5G), à òàêæå àëëåëÿ Ò ãåíà MTHFR (Ñ677Ò)
ó ìóæ÷èí, ïîäâåðãøèõñÿ àíãèîïëàñòèêå ñî ñòåíòèðî-
âàíèåì êîðîíàðíûõ àðòåðèé ñòåíòàìè áåç ëåêàðñòâåí-
íîãî ïîêðûòèÿ, óâåëè÷èâàåò ðèñê ðàçâèòèÿ ðåñòåíîçà
êîðîíàðíûõ àðòåðèé â òå÷åíèå ïåðâîãî ãîäà ïîñëå
âìåøàòåëüñòâà [24]. Îäíàêî â íàøåì èññëåäîâàíèè
íå áûëî âûÿâëåíî ñâÿçè ìåæäó âîçîáíîâëåíèåì êëè-
íèêè ÈÁÑ ïîñëå ×ÊÂ è íîñèòåëüñòâîì âûøåóêàçàí-
íûõ ãåíåòè÷åñêèõ âàðèàíòîâ.

Òàêèì îáðàçîì, ïîëó÷åííûå íàìè äàííûå ñâèäå-
òåëüñòâóþò î òîì, ÷òî ðåöèäèâû ÈÁÑ ñâÿçàíû íå òî-
ëüêî ñ èçìåíåíèåì àíàòîìèè êîðîíàðíîãî êðîâîòîêà,
íî è ñ ãåíåòè÷åñêèìè îñîáåííîñòÿìè èíäèâèäóóìà.
Ãåíåòè÷åñêàÿ ïðåäðàñïîëîæåííîñòü ê âîçîáíîâëåíèþ
êëèíè÷åñêèõ ïðîÿâëåíèé ÈÁÑ ïîñëå ×ÊÂ îáóñëîâ-
ëåíà êàê íàëè÷èåì ìóòàöèé â ãåíàõ, êîäèðóþùèõ îá-
ðàçîâàíèå ôàêòîðîâ ñâ¸ðòûâàíèÿ, òàê è ñ îòñóòñòâèåì
ãåíåòè÷åñêèõ âàðèàíòîâ, îáëàäàþùèõ çàùèòíûì ýô-
ôåêòîì, ÷òî ñâèäåòåëüñòâóåò î íåîáõîäèìîñòè ïðî-
äîëæåíèÿ èññëåäîâàíèé â ýòîé îáëàñòè.
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