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Ðàáîòà ÿâëÿåòñÿ ÷àñòüþ äèññåðòàöèè íà ñîèñ-
êàíèå ó÷åíîé ñòåïåíè äîêòîðà ôèëîñîôèè ïî áèî-
ëîãèè «Äèàãíîñòè÷åñêîå çíà÷åíèå îïðåäåëåíèÿ 
áèîìàðêåðîâ àïîïòîçà ïðè îñòðîé èøåìè÷åñêîé 
áîëåçíè ñåðäöà» (ãîñóäàðñòâåííûé ðåãèñòðàöèîí-
íûé íîìåð 01114090, UOT 61: 577.1).

Âñòóïëåíèå. Â íà÷àëå XXI âåêà íà ïåðâîå ìåñòî 
ïî àêòóàëüíîñòè ñðåäè âñåõ ïðè÷èí çàáîëåâàåìî-
ñòè è ñìåðòíîñòè âûøëà ïðîáëåìà ñåðäå÷íî-ñî-
ñóäèñòûõ çàáîëåâàíèé. Çíà÷èòåëüíóþ ðîëü â ýòîì 
ñûãðàëî èçìåíåíèå îáðàçà æèçíè, ñâÿçàííîå ñ 
îãðàíè÷åíèåì ôèçè÷åñêîé àêòèâíîñòè, ïîâûøåíè-
åì êàëîðèéíîñòè ïèùåâûõ ïðîäóêòîâ è ïîñòîÿííûì 
ðîñòîì ýìîöèîíàëüíî-ñòðåññîâûõ íàãðóçîê. Â ðå-
çóëüòàòå íàáëþäàåòñÿ ïîâûøåíèå àðòåðèàëüíîãî 
äàâëåíèÿ, äèñëèïèäåìèÿ, ñàõàðíûé äèàáåò è îæè-
ðåíèå. Ñ 1988 ã. ïîñëå Áàíòèíãîâñêîé ëåêöèè Äæå-
ðàëä Ðèâåíà âçàèìîñâÿçàííîå ñî÷åòàíèå äàííûõ 
ïàòîëîãèé ïðèíÿòî îáîçíà÷àòü åäèíûì òåðìèíîì 
«ìåòàáîëè÷åñêèé ñèíäðîì Õ» [5]. Êàæäûé èç âûøå-
ïåðå÷èñëåííûõ ôàêòîðîâ, èçîëèðîâàííî èëè â ñî-
âîêóïíîñòè, èíèöèèðóåò ïðîöåññ àïîïòîçà.

Àïîïòîç — ñòðîãî ðåãóëèðóåìûé ïðîöåññ äåëå-
öèè êëåòîê, êîòîðûé èãðàåò âàæíóþ ðîëü â ðàçëè÷-
íûõ ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèÿõ, òàêèõ êàê 
èíôàðêò ìèîêàðäà, ðåïåðôóçèîííîå ïîâðåæäåíèå 
è ñåðäå÷íàÿ íåäîñòàòî÷íîñòü. Ïîñêîëüêó ïîòåðÿ 
êàðäèîìèîöèòîâ ÿâëÿåòñÿ íàèáîëåå âàæíûì ôàêòî-
ðîì, îïðåäåëÿþùèì çàáîëåâàåìîñòü è ñìåðòíîñòü 
ïàöèåíòîâ, êðàéíå âàæíî ïîíèìàíèå ìåõàíèçìîâ 
ðåãóëÿöèè àïîïòîòè÷åñêîé ïåðåäà÷è ñèãíàëîâ [1].

Àïîïòîç îõàðàêòåðèçîâàí ðÿäîì ðàçëè÷íûõ 
òèïîâ ìåõàíèçìîâ, òàêèõ êàê âíóòðåííèé èëè âíåø-
íèé ïóòü èëè êàñïàçà-çàâèñèìûé ïðîòèâ êàñïàçà-
íåçàâèñèìîãî àïîïòîçà. Íàèëó÷øèì ïðèìåðîì íå-
çàâèñèìîãî îò êàñïàçû àïîïòîçà ÿâëÿåòñÿ àïîïòîç 
èíäóöèðóþùåãî ôàêòîðà (ÀIF).

Â ñåðäöå AIF âîâëå÷åí â àïîïòîç, èíäóöèðîâàí-
íûé îêèñëèòåëüíûì ñòðåññîì, ðåïåðôóçèåé èøå-
ìèè è ñåðäå÷íîé íåäîñòàòî÷íîñòüþ [13].

Öåëü èññëåäîâàíèÿ. Öåëüþ äàííîé ðàáîòû 
áûëî èçó÷åíèå ìàðêåðà àïîïòîçà (AIF) è îêèñëè-
òåëüíîãî ñòðåññà (îêñèäà àçîòà, òèîëîâîãî ñòàòóñà), 
à òàêæå ïîêàçàòåëåé ïîâðåæäåíèÿ ýíäîòåëèÿ ñîñó-
äîâ – öèñòàòèíà Ñ è ëèïèäíîãî ñïåêòðà ó áîëüíûõ ñ 
ÕÑÍ è âûÿâëåíèå âçàèìîñâÿçè ìåæäó ýòèìè ïîêàçà-
òåëÿìè.

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Â èññëåäî-
âàíèå âêëþ÷åíû 114 áîëüíûõ (ìóæ÷èí è æåíùèí) ñ 
õðîíè÷åñêîé ôîðìîé ñòåíîêàðäèè (ÕÑÍ). Áîëüíûå 
áûëè ðàçäåëåíû íà 3 ãðóïïû: I ãðóïïà – 39 áîëüíûõ 

ÕÑÍ, II ãðóïïà – 41 áîëüíûõ ÕÑÍ è ÑÄ-2, à â III ãðóï-
ïå – 34 áîëüíûõ ÕÑÍ ñ ìåòàáîëè÷åñêèì ñèíäðîìîì. 
Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 10 çäîðîâûõ äîíî-
ðîâ.

Â ïåðèîä ïðåáûâàíèÿ â êëèíèêå âñåì áîëüíûì 
áûëè ïðîâåäåíû ëàáîðàòîðíûå è ôóíêöèîíàëüíûå 
èññëåäîâàíèÿ, íàçíà÷åíà àíòèàíãèàëüíàÿ è àíòè-
àãðåãàòíàÿ òåðàïèÿ. 

Èññëåäîâàíèå ïðîâåäåíî â ñîîòâåòñòâèè ñ Õåëü-
ñèíñêîé äåêëàðàöèåé 1975 ãîäà, ïåðåñìîòðåííîé â 
1989 ãîäó â Ãîíêîíãå. 

Èç áèîõèìè÷åñêèõ ïîêàçàòåëåé â ïëàçìå êðîâè 
îïðåäåëåíû êîíöåíòðàöèè: îáùåãî õîëåñòåðèíà 
(ÎÕÑ), ÕÑ -ëèïîïðîòåèíîâ, ÕÑ -ëèïîïðîòåèíîâ, 
ãëèêîëèçèðîâàííîãî ãåìîãëîáèíà (HbAlc), ãëþêî-
çû è òðèãëèöåðèäîâ. Êàê ìàðêåðû îêñèäàòèâíîãî 
ñòðåññà èññëåäîâàëè ñîäåðæàíèå îêñèäà àçîòà è 
òèîëîâîãî ñòàòóñà. Ïîìèìî ýòîãî, îïðåäåëÿëè êîí-
öåíòðàöèè àïîïòîç èíäóöèðóþùåãî ôàêòîðà è öè-
ñòàòèíà Ñ.

Áèîõèìè÷åñêèå ïîêàçàòåëè îïðåäåëÿëè ñ èñ-
ïîëüçîâàíèåì íàáîðîâ ðåàêòèâîâ ôèðìû «Human» 
(Ãåðìàíèÿ), ñîäåðæàíèå àïîïòîç èíäóöèðóþùåãî 
ôàêòîðà è öèñòàòèíà Ñ – ñ ïîìîùüþ êîììåð÷åñêèõ 
íàáîðîâ ôèðìû «USCN Life Science Inc» (Êèòàé), 
êîíöåíòðàöèþ îêñèäà àçîòà – ñ èñïîëüçîâàíèåì 
êîììåð÷åñêîãî íàáîðà «R&D System», à òèîëîâîãî 
ñòàòóñà – íàáîðîì ôèðìû «Immunidiagnostik». Ñòà-
òèñòè÷åñêèé àíàëèç ïðîâîäèëè ñ ïîìîùüþ íåïàðà-
ìåòðè÷åñêîãî êðèòåðèÿ Óèëêèíñîíà (Ìàííà-Óèòíè), 
ðàçëè÷èÿ ñ÷èòàëè çíà÷èìûìè ïðè ð<0,05, ð<0,001, 
ð<0,01.

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæäåíèå. 
Ïîëó÷åííûå äàííûå ñâèäåòåëüñòâóþò î ðàçëè÷èÿõ 
ñðåäíèõ çíà÷åíèé ëèïèäíîãî îáìåíà ïðè ÕÑÍ (òà-
áëèöà 1).

Â êîíòðîëüíîé ãðóïïå óðîâåíü ÕÑ ñîñòàâèë 2,85 
± 0,21 ììîëü/ë, à òðèãëèöåðèäîâ (ÒÃ) 1,01 ± 0,14 
ììîëü/ë. Ïðè ñðàâíåíèè ñðåäíèõ âåëè÷èí ó áîëüíûõ 
ÕÑÍ è ÕÑÍ ñ ìåòàáîëè÷åñêèì ñèíäðîìîì è ñàõàð-
íûì äèàáåòîì òèïà 2 âûÿâëåí ðîñò îáîèõ ïîêàçàòå-
ëåé. Òàê, êîíöåíòðàöèÿ ÕÑ âîçðàñòàëà â I ãðóïïå äî 
4,51 ± 0,23 ììîëü/ë (ð <0,001), à âî II è III ãðóïïàõ äî 
5,25 ± 0,33 ììîëü/ë è 5,47 ± 0,27 ììîëü/ë ñîîòâåò-
ñòâåííî. Âìåñòå ñ òåì, õîëåñòåðèí -ËÏ ñíèæàëñÿ 
íà 36 % ó áîëüíûõ I ãðóïïû, íà 45% ó áîëüíûõ II ãðóï-
ïû, à â III ãðóïïå – íà 61 % îòíîñèòåëüíî êîíòðîëÿ. 
Íàðÿäó ñ ýòèì, òîãäà êàê ÕÑ -ËÏ ïîâûøàëñÿ ó áîëü-
íûõ â I ãðóïïå íà 45 %, âî II ãðóïïå – íà 64 %, â III – â 
ñðåäíåì íà 94 % îòíîñèòåëüíî êîíòðîëüíîé ãðóïïû. 
Íàáëþäàåìàÿ íàìè ãèïåðõîëåñòåðèíåìèÿ è ãèïåð-
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-ëèïîïðîòåèíåìèÿ ñïîñîáñòâóþò ïîâðåæäåíèþ 
ýíäîòåëèÿ ñîñóäîâ âñëåäñòâèå àòåðîãåíàçà. Óñòà-
íîâëåíî, ÷òî ëèïîïðîòåèíû âûñîêîé ïëîòíîñòè, îñ-
íîâíàÿ àíòèàòåðîãåííàÿ ôðàêöèÿ ëèïîïðîòåèíîâ, 
çàùèùàþò ýíäîòåëèàëüíûå êëåòêè îò àïîïòîçà, òåì 
ñàìûì îáåñïå÷èâàÿ âàæíûé è íîâûé àñïåêò ñâîåé 
àíòèàòåðîãåííîé àêòèâíîñòè [3].

Êîíöåíòðàöèÿ ÒÃ â I ãðóïïå óâåëè÷èâàëàñü â 3,7 
ðàçà, âî II ãðóïïå – â 4,6 ðàç è â III ãðóïïå – â 4,1 ðàçà 
îòíîñèòåëüíî êîíòðîëüíîé ãðóïïû è ñîîòâåòñòâî-
âàëà èçìåíåíèÿì óãëåâîäíîãî îáìåíà, à èìåííî 
ãëþêîçû è ãëèêîëèçèðîâàííîãî ãåìîãëîáèíà. Ïðè 
ÕÑÍ ÑÄ-2 ñîäåðæàíèå ãëþêîçû äîñòèãàåò 7,3 ± 1,1 
ììîëü/ë, â òî âðåìÿ êàê â I ãðóïïå 5,1 ± 1,28 ììîëü/ë, 
à â III ãðóïïå 4,1 ± 0,1 ììîëü/ë. Óðîâåíü ÍbÀ1 ïðè 
ÕÑÍ ÑÄ-2 ñîñòàâèë 6,7 ± 0,07%, à â I è III ãðóïïàõ 
ïî÷òè îäèíàêîâ è â ñðåäíåì ñîñòàâëÿë 5,4 ± 0,01%.

Ðåçóëüòàòû ñðåäíèõ çíà÷åíèé àïîïòîç èíäóöè-
ðóþùåãî ôàêòîðà, îêñèäà àçîòà, òèîëîâîãî ñòàòóñà 
è öèñòàòèíà Ñ ó áîëüíûõ ÕÑÍ îòîáðàæåíû â òàáëè-
öå 2.

Èçâåñòíî, ÷òî êàñïàçà-íåçàâèñèìûé AIF-
îïîñðåäîâàííûé ïóòü èãðàåò êðèòè÷åñêóþ ðîëü â ãè-
ïåðòðîôèè êàðäèîìèîöèòîâ. Âûñîêîå ñîäåðæàíèå 
ãëþêîçû óâåëè÷èâàåò àïîïòîç-àêòèâíîñòü êàñïàçû 
3 è ñïîñîáñòâóåò âûñâîáîæäåíèå ôàêòîðà àïîïòî-

çà (AIF) [10,12]. Òàê, â íàøèõ 
èññëåäîâàíèÿõ â ãðóïïå áîëü-
íûõ ñ ñàõàðíûì äèàáåòîì 
óðîâåíü AIF óâåëè÷èâàëñÿ 
â 6,8 ðàç, à â I ãðóïïå – â 1,7 
ðàçà è â III ãðóïïå – â 3,1 ðàçà 
ñîîòâåòñòâåííî ïî ñðàâíåíèþ 
ñ êîíòðîëüíîé ãðóïïîé.

Íàðóøåíèå ìåòàáîëèçìà 
NÎ èãðàåò ãëàâíóþ ðîëü â äèñ-
ôóíêöèè ýíäîòåëèÿ, ÿâëÿþ-
ùåéñÿ íåîòúåìëåìîé ñîñòàâ-
ëÿþùåé ïàòîãåíåòè÷åñêîãî 
ìåõàíèçìà ÕÑÍ.

Ïðè êîíòðîëå 10,2 ± 0,4 
ììîëü/ë â èññëåäóåìûõ ãðóï-
ïàõ îêñèä àçîòà óâåëè÷èâàëñÿ 
äî ñëåäóþùèõ âåëè÷èí: 13,7 
± 0,4 ììîëü/ë â I ãðóïïå, 23,4 

± 0,5 ììîëü/ë âî II ãðóïïå, 21,4 ± 0,5 ììîëü/ë â III 
ãðóïïå.

Ýòè èçìåíåíèÿ ìîãóò ïðèâîäèòü ê óõóäøåíèþ 
òêàíåâîé ïåðôóçèè ìèîêàðäà, ýíäîòåëèàëüíîé äèñ-
ôóíêöèè ñîñóäîâ, èõ âàçîêîíñòðèêöèè, ïîâûøåíèþ 
îáùåãî ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñóäîâ è 
äàëüíåéøåìó ïðîãðåññèðîâàíèþ ÕÑÍ.

Ïî äàííûì ðÿäà èññëåäîâà-
íèé ïî èçó÷åíèþ ìåòàáîëèçìà NÎ 
ïðè ÕÑÍ, îòìå÷àåòñÿ, ÷òî âûñîêèå 
óðîâíè íèòðèòîâ-íèòðàòîâ ïðè òÿ-
æåëîé ÕÑÍ îïðåäåëÿëèñü îäíî-
âðåìåííî ñ äåôèöèòîì ýíäîòåëè-
àëüíàÿ ñèíòàçû eNOS [8].

Èçëèøíåå êîëè÷åñòâî NÎ âíà-
÷àëå âûïîëíÿåò êîìïåíñàòîðíóþ 
ôóíêöèþ, íàïðàâëåííóþ íà óëó÷-
øåíèå ïåðôóçèè òêàíåé. Â äàëü-
íåéøåì ïðîèñõîäèò òðàíñôîðìà-
öèÿ ðåàêöèè â ïàòîëîãè÷åñêóþ ñ 
èíäóêöèåé àïîïòîçà, àêòèâàöèåé 
îêñèäàòèâíîãî ñòðåññà, äåñòðóê-
òèâíûìè ïðîöåññàìè, óñèëåíèåì 
äèñôóíêöèè ìèîêàðäà [4].

Âûÿâëåííûå íàðóøåíèÿ òèîëîâîãî ñòàòóñà òàêæå 
îòðàæàþò ñòåïåíü îêñèäàòèâíîãî ñòðåññà ó áîëü-
íûõ ÕÑÍ. Â I ãðóïïå íàáëþäàëîñü ñíèæåíèå íà 11%, 
òîãäà êàê â II è III ãðóïïàõ – íà 17% ïî ñðàâíåíèþ ñ 
êîíòðîëüíîé ãðóïïîé.

Ñíèæåíèå óðîâíÿ òèîëîâîãî ñòàòóñà áûëî ñâÿ-
çàíî ñ íàëè÷èåì è òÿæåñòüþ ÕÑÍ. Ýòîò ðåçóëüòàò 
óêàçûâàåò íà òî, ÷òî óìåíüøåíèå òèîëîâ ìîæåò áûòü 
âàæíûì ôàêòîðîì â ðàçâèòèè ÕÑÍ, òàê êàê îíè ñïî-
ñîáíû áëîêèðîâàòü àïîïòîç [9,11].

Òàêæå äëÿ õàðàêòåðèñòèêè îñëîæíåíèé ÕÑÍ ìû 
èññëåäîâàëè óðîâåíü öèñòàòèíà Ñ è îáíàðóæèëè, 
÷òî íàèáîëüøåå óâåëè÷åíèå îòìå÷àëîñü âî II ãðóï-
ïå â 1,8 ðàçà, â òî âðåìÿ êàê â I è III ãðóïïàõ ïîêà-
çàòåëü óâåëè÷èëñÿ â 1,4 è 1,5 ðàçà ñîîòâåòñòâåííî 
ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé. Â ëèòåðàòóðå 
ïîêàçàíî, ÷òî ïîâûøåííûå óðîâíè öèñòàòèíà Ñ íå-
çàâèñèìî îò äðóãèõ ôàêòîðîâ ñâÿçàíû ñ òÿæåñòüþ 
èíäóöèðóåìîé èøåìèè [2]. Â íîðìå èìåííî öèñòà-
òèí Ñ, áóäó÷è èíãèáèòîðîì öèñòåèíîâûõ ïðîòåèíàç, 

Òàáëèöà 1.

Áèîõèìè÷åñêèå ïîêàçàòåëè áîëüíûõ ÕÑÍ

Ïîêàçàòåëè
Êîíòðîëüíàÿ 

ãðóïïà
(n=10)

Ãðóïïà I
(n=39)

Ãðóïïà II
(n=41)

Ãðóïïà III
(n=34)

Õîëåñòåðîë,
ììîëü/ë

2,85 ± 0,21 4,51 ± 0,23*** 5,25 ± 0,33*** 5,47 ± 0,27***

Òðèãëèöåðèäû,
ììîëü/ë 1,01 ± 0,14 3,74 ± 0,37*** 4,66 ± 0,24*** 4,19 ± 0,29***

-ËÏ, ììîëü/ë 1,29 ± 0,16 0,83 ± 0,11* 0,72 ± 0,08** 0,50 ± 0,03***

-ËÏ, ììîëü/ë 2,49 ± 0,21 3,60 ± 0,26** 4,06 ± 0,35** 4,83 ± 0,18***

Ãëþêîçà, ììîëü/ë 4,2 ± 0,2 5,1 ± 1,28* 7,3 ± 1,1** 4,1 ± 0,1

ÍbÀ1, %      5,5 ± 0,08 5,3 ± 0,01 6,7 ± 0,07* 5,4 ± 0,01

Ïðèìå÷àíèå. *ð <0,05 ** ð<0,01 *** ð <0,001 ïî ñðàâíåíèþ ñ êîíòðîëåì.

Òàáëèöà 2.

Ìàðêåðû îêñèäàòèâíîãî ñòðåññà, àïîïòîçà è öèñòàòèíà Ñ 
ó áîëüíûõ ñ ÕÑÍ

Ïîêàçàòåëè
Êîíòðîëüíàÿ 

ãðóïïà
(n=10)

Ãðóïïà I
(n=39)

Ãðóïïà II
(n=41)

Ãðóïïà III
(n=34)

NO, ììîëü/ë 10,2 ± 0,4 13,7 ± 0,4*** 23,4 ± 0,5*** 21,4 ± 0,5***

Òèîëîâûé ñòàòóñ, 
ìêìîëü/ë 563,3 ± 18,1 502,7 ± 13,1* 464,5 ± 10,7* 471,4 ± 8,7*

AIF, íã/ìë 0,94± 0,15 1,64± 0,2* 6,35 ± 0,55*** 2,9 ± 0,24***

Öèñòàòèí Ñ, ìã/ë 0,8 ± 0,01             1,1 ± 0,04                  1,4 ± 0,07*                 1,2 ± 0,06

Ïðèìå÷àíèå. *ð <0,05 ** ð<0,01  *** ð <0,001 ïî ñðàâíåíèþ ñ êîíòðîëåì.
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ïðåäîòâðàùàåò ðàçâèòèå àòåðîñêëåðîòè÷åñêèõ ïî-
âðåæäåíèé.

Îäíàêî ïðè àòåðîñêëåðîçå ïîâûøåííûé óðî-
âåíü öèñòàòèíà Ñ ìîæåò ñâèäåòåëüñòâîâàòü îá 
àòåðîñêëåðîòè÷åñêèõ áëÿøêàõ áîëüøåãî ðàçìåðà 
[6]. Öèñòàòèí Ñ ó ïàöèåíòîâ ñ ÑÄ-2 ìîæåò ñëóæèòü 
íàäåæíûì ïðåäèêòîðîì ðàçâèòèÿ ñåðäå÷íî-ñîñó-
äèñòûõ îñëîæíåíèé. Íàïðèìåð, îí ïîçâîëÿåò ïðî-
ãíîçèðîâàòü ïîÿâëåíèå àðòåðèàëüíîé ãèïåðòåíçèè 
ó áîëüíûõ ñ ÑÄ-2 è, â êàêîé-òî ìåðå è îöåíèâàòü 
ïðîãðåññèþ êîðîíàðíîãî àòåðîñêëåðîçà ó òàêèõ ïà-
öèåíòîâ [7].

Âûâîä. Òàêèì îáðàçîì, ìû ïðåäïîëàãàåì, ÷òî 

îêèñëèòåëüíûé ñòðåññ è àïîïòîç òåñíî âçàèìîñ-

âÿçàíû è îêàçûâàþò âëèÿíèå íà ïðîãðåññèðîâàíèå 

ÕÑÍ è ìîãóò ñëóæèòü ìàðêåðàìè îñëîæíåíèé.

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 

Ñ÷èòàåòñÿ âîçìîæíûì èñïîëüçîâàíèå èññëåäóå-

ìûõ ïîêàçàòåëåé äëÿ âîçìîæíîãî ïðîãíîçèðîâàíèÿ 

îñëîæíåíèÿ ïðè ÕÑÍ ó áîëüíûõ ïðè ÑÄ-2 è ìåòàáî-

ëè÷åñêîì ñèíäðîìå êàê ìàðêåðà ïîâðåæäåíèÿ ìè-

îêàðäà.
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ÓÄÊ 61: 616, 616-005, 616-005.8
ÐÎËÜ ÀÏÎÏÒÎÇ IÍÄÓÊÓÞ×ÎÃÎ ×ÈÍÍÈÊÀ I ÎÊÈÑÍÎÃÎ ÑÒÐÅÑÓ ÏÐÈ ÕÐÎÍ²×Í²É ÑÅÐÖÅÂ²É 

ÍÅÄÎÑÒÀÒÍÎÑÒ²
Ìàìåäîâà Ô. ²., Åôåíä³ºâ À. Ì.
Ðåçþìå. Ìåòîþ äàíî¿ ðîáîòè º âèâ÷åííÿ ìàðêåðà àïîïòîçó ³ îêèñíîãî ñòðåñó, à òàêîæ ïîêàçíèê³â óøêîä-

æåííÿ åíäîòåë³þ öèñòàò³íà Ñ ³ ë³ï³äíîãî îáì³íó ó õâîðèõ ç ÕÑÍ ³ âèÿâëåííÿ âçàºìîçâ’ÿçêó ì³æ öèìè ïîêàç-
íèêàìè. Ó äîñë³äæåííÿ âêëþ÷åí³ 114 õâîðèõ (÷îëîâ³ê³â ³ æ³íîê) ç õðîí³÷íîþ ñåðöåâîþ íåäîñòàòí³ñòþ (ÕÑÍ). 
Õâîð³ áóëè ðîçä³ëåí³ íà 3 ãðóïè: I ãðóïà – 39 õâîðèõ ÕÑÍ, II ãðóïà – 41 õâîðèõ ÕÑÍ ³ ÑÄ-2, à â III ãðóï³ – 34 õâîðèõ 
ÕÑÍ ç ìåòàáîë³÷íèì ñèíäðîìîì.

Îòðèìàí³ íàìè ðåçóëüòàòè äàþòü ìîæëèâ³ñòü ïðèïóñêàòè, ùî îêèñëþâàëüíèé ñòðåñ ³ àïîïòîç ò³ñíî 
âçàºìîïîâ’ÿçàí³ ³ âïëèâàþòü íà ïðîãðåñóâàííÿ ÕÑÍ ³ äîñë³äæóâàí³ ïîêàçíèêè ìîæóòü ñëóæèòè ìàðêåðàìè 
óñêëàäíåíü.

Êëþ÷îâ³ ñëîâà: àïîïòîç, ìåòàáîë³÷íèé ñèíäðîì, öóêðîâèé ä³àáåò, àïîïòîç ³íäóêóþ÷èé ôàêòîð, öèñòàò³í 
Ñ, îêñèä àçîòó, ò³îëîâèé ñòàòóñ.

ÓÄÊ 61: 616, 616-005, 616-005.8
ÐÎËÜ ÀÏÎÏÒÎÇ ÈÍÄÓÖÈÐÓÞÙÅÃÎ ÔÀÊÒÎÐÀ È ÎÊÈÑËÈÒÅËÜÍÎÃÎ ÑÒÐÅÑÑÀ ÏÐÈ ÕÐÎÍÈ×Å-

ÑÊÎÉ ÑÅÐÄÅ×ÍÎÉ ÍÅÄÎÑÒÀÒÎ×ÍÎÑÒÈ
Ìàìåäîâà Ô. È., Ýôåíäèåâ À. Ì.
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Ðåçþìå. Öåëüþ äàííîé ðàáîòû ÿâëÿåòñÿ èçó÷åíèå ìàðêåðà àïîïòîçà è îêèñëèòåëüíîãî ñòðåññà, à òàêæå 
ïîêàçàòåëåé ïîâðåæäåíèÿ ýíäîòåëèÿ öèñòàòèíà Ñ è ëèïèäíîãî îáìåíà ó áîëüíûõ ñ ÕÑÍ è âûÿâëåíèå âçàè-
ìîñâÿçè ìåæäó ýòèìè ïîêàçàòåëÿìè. Â èññëåäîâàíèå âêëþ÷åíû 114 áîëüíûõ (ìóæ÷èí è æåíùèí) ñ õðîíè÷å-
ñêîé ñåðäå÷íîé íåäîñòàòî÷íîñòüþ (ÕÑÍ). Áîëüíûå áûëè ðàçäåëåíû íà 3 ãðóïïû: I ãðóïïà – 39 áîëüíûõ ÕÑÍ, 
II ãðóïïà – 41 áîëüíûõ ÕÑÍ è ÑÄ-2, à â III ãðóïïå –34 áîëüíûõ ÕÑÍ ñ ìåòàáîëè÷åñêèì ñèíäðîìîì. 

Ïîëó÷åííûå íàìè ðåçóëüòàòû äàþò âîçìîæíîñòü ïðåäïîëàãàòü, ÷òî îêèñëèòåëüíûé ñòðåññ è àïîïòîç 
òåñíî âçàèìîñâÿçàíû è îêàçûâàþò âëèÿíèå íà ïðîãðåññèðîâàíèå ÕÑÍ è èññëåäóåìûå ïîêàçàòåëè ìîãóò 
ñëóæèòü ìàðêåðàìè îñëîæíåíèé.

Êëþ÷åâûå ñëîâà: àïîïòîç, ìåòàáîëè÷åñêèé ñèíäðîì, ñàõàðíûé äèàáåò, àïîïòîç èíäóöèðóþùèé ôàê-
òîð, öèñòàòèí Ñ, îêñèä àçîòà, òèîëîâûé ñòàòóñ.

UDÑ 61: 616, 616-005, 616-005.8
THE ROLE OF APOPTOSIS INDUCING FACTOR AND OXIDATIVE STRESS IN CHRONIC CARDIAC DISEASE
Mamådova F. I., Efendiyev A. M.
Abstract. The purpose of this work is to study the marker of apoptosis and oxidative stress, as well as indica-

tors of endothelial damage – cystatin C and lipid metabolism in patients with congestive heart failure (CHF), and 
to identify the relationship between these indicators. The study included 114 patients (men and women) with CHF. 
Patients were divided into 3 groups: group I – 39 patients with CHF, group II – 41 patients with CHF and DM-2, and 
group III – 34 patients with CHF with metabolic syndrome. The control group consisted of 10 healthy donors.

The research was conducted in compliance with the Declaration of Helsinki (1975) which was revised in 1989 in 
Hong Kong.

In all patients biochemical parameters of blood plasma were determined, as well as markers of oxidative stress 
and cystatin C. From biochemical indicators, the concentrations of total cholesterol (TC), -lipoprotein cholesterol, 

-lipoprotein cholesterol, glycosylated hemoglobin (HbAlc), glucose and triglycerides were measured. The content 
of nitric oxide and thiol status was investigated as markers of oxidative stress. In addition, concentrations of apop-
tosis inducing factor and cystatin C were determined. 

Biochemical indicators of total cholesterol (TC), -lipoprotein cholesterol, -lipoprotein cholesterol, glycosyl-
ated hemoglobin (HbAlc), glucose and triglycerides were determined using “Human” reagent kits (Germany). 
Concentrations of apoptosis inducing factor and cystatin C were measured with commercial sets from “USCN Life 
Science Inc” (China), nitric oxide concentration – using “R&D System” kit, and thiol status – with the help of kit 
from “Immunidiagnostik” company. Statistical analysis was performed using the Wilcoxon non-parametric criterion 
(Mann–Whitney test), the differences were considered significant at p<0,05, p<0,001, p<0,01.

When comparing the average values in patients with CHF and CHF with metabolic syndrome and type 2 diabe-
tes mellitus, concentrations of cholesterol and triglycerides were found to increase in all studied groups relative to 
control group. At the same time, -LP cholesterol decreased in all groups with respect to control. An increase in all 
groups relative to control was observed for -LP cholesterol. The hypercholesterolemia and hyper- -lipoproteinemia 
observed by us contribute to damage of the vascular endothelium due to atherogenase. It has been established 
that high-density lipoproteins, the main anti-atherogenic fraction of lipoproteins, protect endothelial cells from 
apoptosis, thereby providing an important and new aspect of their anti-atherogenic activity.

Caspase-independent AIF-mediated pathway plays a critical role in the hypertrophy of cardiomyocytes. A high 
concentration of glucose increases the apoptosis activity of caspase 3 and promotes the release of the apoptosis 
factor (AIF). In our studies, the AIF level increased in all groups compared with the control group.

The disturbance of NO metabolism plays a major role in endothelial dysfunction, which is an integral part of 
the pathogenetic mechanism of CHF. The nitric oxide increased in all studied groups relative to control. Excessive 
amounts of NO initially perform a compensatory function aimed at improving tissue perfusion. Further it leads to 
activation of oxidative stress, apoptosis and increased myocardial dysfunction.

The revealed violations of thiol status also reflect the degree of oxidative stress in patients with CHF. In all studied 
groups, there was a decrease in this indicator compared to the control group. The decrease in the level of thiol sta-
tus was due to the presence and severity of CHF. This result indicates that a decrease in thiols can be an important 
factor in the development of CHF, since they are capable of blocking apoptosis.

To characterize the complications of CHF, the level of cystatin C was examined. An increase in this indicator was 
revealed in all studied groups, compared to control. Elevated levels of cystatin C, independently of other factors, are 
associated with the severity of induced ischemia. Normally, cystatin C, an inhibitor of cysteine proteinases, prevents 
the development of atherosclerotic lesions. Cystatin C in patients with diabetes mellitus-2 can serve as a reliable 
predictor of the development of cardiovascular complications.

Our data allow to assume that oxidative stress and apoptosis are closely interrelated and influence the progres-
sion of CHF and that the studied indicators can serve as markers of complications. 

Keywords: apoptosis, metabolic syndrome, diabetes mellitus, apoptosis inducing factor, cystatin C, nitric 
oxide, thiol status.

Ðåöåíçåíò — ïðîô. Ñêðèïí³ê ². Ì.

Ñòàòòÿ íàä³éøëà 10.06.2017 ðîêó
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