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Îêñèäàòèâíèé ñòðåñ òà àíòèîêñèäàíòíèé çàõèñò

ó õâîðèõ íà ãîñòðèé êîðîíàðíèé ñèíäðîì

³ç ñóïóòí³ì öóêðîâèì ä³àáåòîì 2-ãî òèïó

Çã³äíî ç ðåçóëüòàòàìè åêñïåðèìåíòàëüíèõ äîñë³äæåíü îñòàíí³õ ðî-
ê³â, îäíèì ç íàéá³ëüø éìîâ³ðíèõ ïàòîãåíåòè÷íèõ ìåõàí³çì³â ðîçâèòêó 
ãîñòðîãî êîðîíàðíîãî ñèíäðîìó (ÃÊÑ) º çì³íà ñï³ââ³äíîøåííÿ àêòèâíîñò³ 
àíòèîêñèäàíòíî¿ òà ïðîîêñèäàíòíî¿ ñèñòåì ó á³ê ïåðåâàæàííÿ îñòàííüî¿ 
ç ðîçâèòêîì òàê çâàíîãî «îêñèäàòèâíîãî ñòðåñó», ùî çàïóñêàº àáî ï³ä-
ñèëþº ðåàêö³¿ àòåðîãåíåçó òà òðîìáîçó [10, 11]. Âèðàæåíå ïîã³ðøåííÿ 
îêñèãåíàö³¿ òêàíèí, ùî º íàñë³äêîì ï³äâèùåíîãî óòâîðåííÿ ïðîäóêò³â 
â³ëüíîðàäèêàëüíîãî îêèñíåííÿ, ñïîñòåð³ãàºòüñÿ îñîáëèâî ïðè ïîºäíàíí³ 
ÃÊÑ òà öóêðîâîãî ä³àáåòó (ÖÄ) 2-ãî òèïó [2]. Çîêðåìà, äîâåäåíî, ùî 
ã³ïåðãë³êåì³ÿ ó õâîðèõ ç ÖÄ ïðîâîêóº íàäì³ðíå óòâîðåííÿ â³ëüíèõ ðà-
äèêàë³â ³ çíèæóº àíòèîêñèäàíòíèé çàõèñò øëÿõîì íåôåðìåíòàòèâíîãî 
ãë³êîçèëþâàííÿ àíòèîêñèäàíòíèõ ôåðìåíò³â [3].

Âèâ÷åííÿ ìåõàí³çì³â ðîçâèòêó îêñèäàòèâíîãî ñòðåñó òà àíòèîêñè-
äàíòíîãî çàõèñòó ìîæå äîïîìîãòè â ïðîãíîçóâàíí³ âèíèêíåííÿ óñêëàä-
íåíü òà êë³í³÷íîãî ïåðåá³ãó ÃÊÑ íà òë³ ñóïóòíüîãî ÖÄ 2-ãî òèïó [4, 5].

Ìåòà íàøîãî äîñë³äæåííÿ – ïîð³âíÿòè ñòóï³íü âèðàæåíîñò³ îêñè-
äàòèâíîãî ñòðåñó òà àíòèîêñèäàíòíîãî çàõèñòó ó ïàö³ºíò³â ç ÃÊÑ ³ç 
ñóïóòí³ì ÖÄ 2-ãî òèïó òà áåç ñóïóòíüîãî ÖÄ 2-ãî òèïó íà ïî÷àòêó òà 
ï³ä ÷àñ ïåðåá³ãó çàõâîðþâàííÿ.

Ìàòåð³àëè òà ìåòîäè äîñë³äæåííÿ. Íà áàç³ êîìóíàëüíî¿ ì³ñüêî¿ 
êë³í³÷íî¿ ë³êàðí³ øâèäêî¿ ìåäè÷íî¿ äîïîìîãè ì. Ëüâîâà ïðîâåäåíî 
äîñë³äæåííÿ 118 õâîðèõ íà ÃÊÑ, ç íèõ 59 ÷îëîâ³ê³â (54,63%) òà 49 
æ³íîê (45,37%), ñåðåäí³é â³ê ñòàíîâèâ 56±4,7 ðîêó. Ïàö³ºíòè áóëè 
ïîä³ëåí³ íà ÷îòèðè ãðóïè: ² ãðóïà – ³ç íåñòàá³ëüíîþ ñòåíîêàðä³ºþ (ÍÑ) 
òà ³íôàðêòîì ì³îêàðäà áåç ï³äéîìó ñåãìåíòà ST (²Ì áåç ST) ³ç ñóïóòí³ì 
ÖÄ 2-ãî òèïó (44 îñîáè (37,28%)), çîêðåìà 20 ÷îëîâ³ê³â (44,11%) òà 24 
æ³íêè (55,89%), ²² ãðóïà – ç ²Ì ³ç ï³äéîìîì ñåãìåíòà ST (²Ì ³ç ST) ³ç 
ñóïóòí³ì ÖÄ 2-ãî òèïó (36 îñ³á (30,51%)) – 16 ÷îëîâ³ê³â (45,16%) òà 
20 æ³íîê (54,84%), ²²² ãðóïà – ³ç ÍÑ òà ²Ì áåç ST òà áåç ñóïóòíüîãî 
ÖÄ 2-ãî òèïó (18 îñ³á (15,25%)), çîêðåìà, 10 ÷îëîâ³ê³â (55,55%) òà 
8 æ³íîê (44,45%), IV ãðóïà – ç ²Ì ³ç ST áåç ÖÄ 2-ãî òèïó (20 îñ³á 
(16,95%)) – 11 ÷îëîâ³ê³â (55%) òà 9 æ³íîê (45%). Ä³àãíîç ÍÑ òà ²Ì 
áåç ST âñòàíîâëþâàëè íà ï³äñòàâ³ êë³í³÷íèõ, åëåêòðîêàðä³îãðàô³÷íèõ 
³ á³îõ³ì³÷íèõ êðèòåð³¿â â³äïîâ³äíî äî ðåêîìåíäàö³é ªâðîïåéñüêîãî 
òîâàðèñòâà êàðä³îëîã³â [8]. Ä³àãíîç ²Ì ç ï³äíÿòòÿì ñåãìåíòà ST – íà 
ï³äñòàâ³ êë³í³÷íèõ, åëåêòðîêàðä³îãðàô³÷íèõ òà á³îõ³ì³÷íèõ êðèòåð³¿â, 
â³äïîâ³äíî äî ðåêîìåíäàö³é ªâðîïåéñüêîãî òîâàðèñòâà êàðä³îëîã³â [9]. 
Ä³àãíîç ÖÄ 2-ãî òèïó – íà îñíîâ³ àíàìíåñòè÷íèõ äàíèõ òà ó ðàç³ íåî-
äíîðàçîâîãî âèÿâëåííÿ ð³âíÿ ãë³êåì³¿ íàòùå 7,0 ììîëü/ë ³ âèùå, òà 
ð³âíÿ ãë³êîçèëüîâàíîãî ãåìîãëîá³íó (HbA1ñ) ïîíàä 7%. Àêòèâí³ñòü àíòè-
îêñèäàíòíîãî çàõèñòó âèçíà÷àëè çà ð³âíåì öåðóëîïëàçì³íó â ñèðîâàòö³ 
êðîâ³ (ìã/ë·ãîä) ìåòîäîì Ðåâ³íà, ñòóï³íü îêñèäàòèâíîãî ñòðåñó – çà 
âì³ñòîì ìàëîíîâîãî ä³àëüäåã³äó (íìîëü/ìã) â ðåàêö³¿ ç ò³î áàðá³òóðîâîþ 
êèñëîòîþ. Óñ³ ïîêàçíèêè âèçíà÷àëè ïðè íàäõîäæåíí³ ïàö³ºíò³â òà íà 
10-é äåíü ïåðåáóâàííÿ ó ñòàö³îíàð³.
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Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ð³âåíü âì³ñòó á³ëê³â 
ãîñòðî¿ ôàçè çàïàëåííÿ â ïëàçì³ êðîâ³ âèêîðèñòîâóþòü â ä³àãíîñòèö³, 
ï³ä ÷àñ îö³íêè òåðàï³¿, ïðè ïðîãíîçóâàíí³ êîðîíàðíèõ êàòàñòðîô ³ ÿê 
ìàðêåðè ôàêòîð³â ðèçèêó ñåðöåâî-ñóäèííèõ çàõâîðþâàíü [1,7]. Äî òàêèõ 
á³ëê³â íàëåæèòü öåðóëîïëàçì³í (ÖÏ), â³í º ïðèðîäíèì ðåãóëÿòîðîì 
îêñèäàòèâíî¿ ð³âíîâàãè ³ áåðå ó÷àñòü â ïðîöåñàõ îêèñíåííÿ ë³ï³ä³â, 
îáì³íó ì³ä³ òà çàë³çà, çãîðòàíí³ êðîâ³ òîùî. ÖÏ óòèë³çóº â³ëüí³ ðàäè-
êàëè, à îòæå, ñëóæèòü ïîçàêë³òèííèì àíòèîêñèäàíòîì [6].

Íàéâèù³ ð³âí³ ÖÏ â ñèðîâàòö³ êðîâ³ âèÿâèëè ïðè íàäõîäæåíí³ ó 
ãðóïàõ ïàö³ºíò³â ³ç ²Ì: ó ãðóï³ ²Ì ³ç ST áåç ÖÄ 2-ãî òèïó ïîêàçíèê 
ñòàíîâèâ 468,45±29,16 ìã/ë, ó ãðóï³ ²Ì ³ç ST òà ³ç ÖÄ 2-ãî òèïó – 
442,32±27,51 ìã/ë, ùî íà 5,58% (ð>0,05) íèæ÷å â³ä ïîïåðåäíüîãî. 
Ó ïàö³ºíò³â ç ÍÑ òà ²Ì áåç ST ³ç ÖÄ 2-ãî òèïó ð³âåíü ÖÏ ñòàíîâèâ 
361,16±24,59 ìã/ë, à â ãðóï³ ÍÑ òà ²Ì áåç ST òà áåç ÖÄ 2-ãî òèïó – 
418,94±19,55 ìã/ë, ùî á³ëüøå íà 13,79% (ð<0,05) (òàáë. 1). Îòðèìàí³ 
äàí³ ñâ³ä÷àòü ïðî ï³äâèùåíó àêòèâàö³þ ÖÏ ó ïåðøèé äåíü ðîçâèòêó 
ÃÊÑ ó ãðóïàõ ïàö³ºíò³â ³ç ²Ì ³ç ST áåç ÖÄ 2-ãî òèïó òà ²Ì ³ç ST òà 
³ç ÖÄ 2-ãî òèïó, à òàêîæ ïðî òå, ùî ó ïàö³ºíò³â ³ç ²Ì ³ç ST òà ÍÑ 
òà ó ïàö³ºíò³â ³ç ²Ì áåç ST áåç ñóïóòíüîãî ÖÄ 2-ãî òèïó ïîêàçíèêè 
àêòèâíîñò³ ÖÏ ïåðåâàæàëè àíàëîã³÷í³ ó ãðóï³ ²Ì ³ç ST òà ó ãðóï³ ÍÑ 
òà ²Ì áåç ST ³ç ñóïóòí³ì ÖÄ 2-ãî òèïó. Òîáòî çà íàÿâíîñò³ ñóïóòíüîãî 
ÖÄ 2-ãî òèïó ó õâîðèõ íà ÃÊÑ âèÿâëÿëè çíèæåí³ ð³âí³ ÖÏ ó ïëàçì³ 
êðîâ³, à îòæå, àíòèîêñèäàíòíèé çàõèñò ó òàêèõ ïàö³ºíò³â ìåíø àêòèâ-
íèé ïîð³âíÿíî ç ïàö³ºíòàìè ³ç ÃÊÑ, ó ÿêèõ â³äñóòí³é ÖÄ 2-ãî òèïó.

Íà 10-é äåíü ïåðåáóâàííÿ â ñòàö³îíàð³ ñåðåäí³ ð³âí³ ÖÏ äîñòîâ³ðíî 
ï³äâèùèëèñÿ ïîð³âíÿíî ç 1-ì äíåì ó äâîõ ãðóïàõ: íà 10,86% (ð<0,05) 
ó ãðóï³ ²Ì ³ç ST áåç ÖÄ 2-ãî òèïó (ç 468,45±29,16 äî 519,34±27,76 
ìã/ë) òà íà 11,08% (ð<0,05) ó ãðóï³ ÍÑ ³ ²Ì áåç ST òà áåç ÖÄ 2-ãî 
òèïó (ç 418,94±19,55 äî 465,38±24,09 ìã/ë). Ó ãðóï³ ÍÑ òà ²Ì áåç 
ST ³ç ÖÄ 2-ãî òèïó öåé ïîêàçíèê çá³ëüøèâñÿ íåçíà÷íî – íà 4,60% 
(ð>0,05) (ç 361,16±24,59 äî 377,78±22,12 ìã/ë), ïðîòå íå ìàâ ñòàòèñ-
òè÷íî¿ äîñòîâ³ðíîñò³. Çîâñ³ì ³íø³ äàí³ âèÿâèëèñü ó ãðóï³ ²Ì ³ç ST òà 
ç ÖÄ 2-ãî òèïó, äå ñåðåäí³é ð³âåíü ÖÏ ñóòòºâî çíèçèâñÿ – íà 29,12% 
(ð<0,05) (ç 442,32±27,51 äî 313,51±18,78 ìã/ë).

Òàáëèöÿ 1

Àêòèâí³ñòü ÖÏ (ìã/ë) ó õâîðèõ íà ÃÊÑ ³ç ñóïóòí³ì ÖÄ 2-ãî òèïó (1-à òà 2-à ãðóïè) 
³ áåç ñóïóòíüîãî ÖÄ 2-ãî òèïó (3-ÿ òà 4-à ãðóïè) (M±m)

Ãðóïè n ÖÏ 1-é äåíü ÖÏ 10-é äåíü ð

1-à (ÍÑ+²Ì áåç ST+ÖÄ) 44 361,16±24,59 377,78±22,12 –

2-à (²Ì ³ç ST+ÖÄ) 36 442,32±27,51 313,51±18,78 < 0,05

3-ÿ (ÍÑ+²Ì áåç ST) 18 418,94±19,55* 465,38±24,09* < 0,05

4-à (²Ì ³ç ST) 20 468,45±29,16 519,34±27,76* < 0,05

Ïðèì³òêè: ð – äîñòîâ³ðí³ñòü ì³æ ïîêàçíèêàìè íà 1-é òà 10-é äåíü; * – ð³çíèöÿ äî-
ñòîâ³ðíà ì³æ 3-þ, 1-þ òà ì³æ 4-þ ³ 2-þ ãðóïàìè (ð<0,05).

Àêòèâí³ñòü ÖÏ íà 10-é äåíü áóëà âèùîþ ó ãðóïàõ áåç ñóïóòíüîãî 
ÖÄ 2-ãî òèïó: íà 65,65% (ð<0,05) ãðóïà ²Ì ³ç ST áåç ÖÄ 2-ãî òèïó 
ïåðåâàæàëà ãðóïó ²Ì ³ç ST òà ç ÖÄ 2-ãî òèïó, òà íà 23,19% (ð<0,05) 
ð³âåíü ÖÏ áóâ á³ëüøèé ó ãðóï³ ÍÑ òà ²Ì áåç ST òà áåç ÖÄ 2-ãî òèïó 
ïîð³âíÿíî ç ãðóïîþ ÍÑ òà ²Ì áåç ST ³ç ÖÄ 2-ãî òèïó.

ßê ïðè íàäõîäæåíí³, òàê ³ íà 10-é äåíü çàõâîðþâàííÿ ð³âí³ ÖÏ ó 
ïëàçì³ êðîâ³ çíèæåí³ ó ãðóïàõ ÃÊÑ ³ç ñóïóòí³ì ÖÄ 2-ãî òèïó ïîð³âíÿíî 
ç àíàëîã³÷íèìè ãðóïàìè ÃÊÑ áåç ñóïóòíüîãî ÖÄ 2-ãî òèïó, îñîáëèâî 
ó ïàö³ºíò³â ³ç ²Ì ³ç ST òà ÖÄ 2-ãî òèïó. Îòæå, ñòóï³íü âèðàæåíîñò³ 
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àíòèîêñèäàíòíîãî çàõèñòó º çíà÷í³øèì ïðè ÃÊÑ ó õâîðèõ áåç ÖÄ 2-ãî 
òèïó íà â³äì³íó â³ä ïàö³ºíò³â ³ç ÃÊÑ òà ³ç ÖÄ 2-ãî òèïó.

Ó ïðîâåäåíîìó äîñë³äæåíí³ âèÿâëåíî äîñòîâ³ðíå ï³äâèùåííÿ ð³âíÿ 
ÌÄÀ ó õâîðèõ íà ÃÊÑ ³ç ñóïóòí³ì ÖÄ 2-ãî òèïó ïîð³âíÿíî ç ïàö³ºí-
òàìè ³ç ÃÊÑ áåç ñóïóòíüîãî ÖÄ 2-ãî òèïó: ó ãðóï³ ²Ì ³ç ST òà ³ç ÖÄ 
2-ãî òèïó ïîêàçíèê ÌÄÀ ñòàíîâèâ 0,61±0,05 íìîëü/ìã ë³ï³ä³â, ùî íà 
22% (ð<0,05) á³ëüøå, í³æ ó ãðóï³ ²Ì ³ç ST áåç ÖÄ 2-ãî òèïó (0,50±0,03 
íìîëü/ìã ë³ï³ä³â), òàêîæ ç ð³çíèöåþ ó 8,33% (ð>0,05) àêòèâí³ñòü ÌÄÀ 
áóëà çíà÷í³øà ó ãðóï³ ÍÑ òà ²Ì áåç ST ³ç ÖÄ 2-ãî òèïó (0,52±0,04 
íìîëü/ìã ë³ï³ä³â) íà â³äì³íó â³ä ãðóïè ÍÑ òà ²Ì áåç ST òà áåç ÖÄ 
2-ãî (0,48±0,06 íìîëü/ìã ë³ï³ä³â) (òàáë. 2). Îêñèäàòèâíèé ñòðåñ â 1-ó 
äîáó áóâ á³ëüø âèðàæåíèé ó ãðóïàõ ²Ì ³ç ST ç ÖÄ 2-ãî òèïó òà ÍÑ ³ 
²Ì áåç ST ³ç ÖÄ 2-ãî òèïó ïîð³âíÿíî ç àíàëîã³÷íèìè ãðóïàìè, àëå áåç 
ñóïóòíüîãî ÖÄ 2-ãî òèïó.

Íà 10-é äåíü ïåðåáóâàííÿ â ñòàö³îíàð³ àêòèâí³ñòü ÌÄÀ çíèçèëàñü 
ó ãðóï³ ²Ì ³ç ST òà ³ç ÖÄ 2-ãî òèïó íà 19,6% (ð<0,05), ç 0,61±0,05 
íìîëü/ìã ë³ï³ä³â äî 0,49±0,04 íìîëü/ìã ë³ï³ä³â, ó ãðóï³ ÍÑ òà ²Ì 
áåç ST ³ç ÖÄ 2-ãî òèïó öåé ïîêàçíèê ñóòòºâî íå çì³íèâñÿ: 0,52±0,04 
íìîëü/ìã ë³ï³ä³â – ïðè íàäõîäæåíí³ òà 0,51±0,03 íìîëü/ìã ë³ï³ä³â – 
íà 10-é äåíü.

Ó ãðóïàõ ÃÊÑ áåç ÖÄ íà 10-é äåíü ñïîñòåð³ãàëîñÿ çíèæåííÿ ïîêàç-
íèê³â ÌÄÀ ïîð³âíÿíî ³ç 1-ì äíåì: ó ãðóï³ ²Ì ³ç ST áåç ÖÄ 2-ãî òèïó 
öåé ïîêàçíèê çíèçèâñÿ íà 14% (ð<0,05) (³ç 0,50±0,03 äî 0,43±0,05 
íìîëü/ìã ë³ï³ä³â), ó ãðóï³ ÍÑ òà ²Ì áåç ST òà áåç ÖÄ – íà 8,33% 
(ð<0,05) (ç 0,48±0,06 äî 0,44±0,04 íìîëü/ìã ë³ï³ä³â).

Íåçâàæàþ÷è íà çíèæåííÿ àêòèâíîñò³ ÌÄÀ ó âñ³õ äîñë³äæóâàíèõ 
ãðóïàõ íà 10-é äåíü çàõâîðþâàííÿ, ñòóï³íü âèðàæåíîñò³ îêñèäàòèâíîãî 
ñòðåñó, ÿê ³ ó 1-é äåíü, çíà÷í³øèé ó ãðóïàõ ÃÊÑ, äå íàÿâíèé ñóïóòí³é 
ÖÄ 2-ãî òèïó, ïðî ùî ñâ³ä÷èòü ð³çíèöÿ ó 13,95% (ð<0,05) ì³æ ãðó-
ïîþ ²Ì ³ç ST áåç ÖÄ 2-ãî òèïó òà ãðóïîþ ²Ì ³ç ST ³ç ÖÄ 2-ãî òèïó òà 
15,9% (ð<0,05) ì³æ ãðóïîþ ÍÑ òà ²Ì áåç ST òà áåç ÖÄ 2-ãî òèïó òà 
ãðóïîþ ÍÑ òà ²Ì áåç ST ³ç ÖÄ 2-ãî òèïó.

Ïîñòóïîâå çíèæåííÿ ð³âíÿ ÌÄÀ ó ³íôàðêòíèõ õâîðèõ ïðîòÿãîì 
ïåðøèõ 10 äí³â çàõâîðþâàííÿ º îäíèì ç ïîêàçíèê³â óñï³øíîãî ðåçóëü-
òàòó ïðîâåäåíîãî ë³êóâàííÿ [10].

Òàáëèöÿ 2

Ð³âåíü ìàëîíîâîãî ä³àëüäåã³äó (íìîëü/ìã ë³ï³ä³â) ó õâîðèõ íà ÃÊÑ
³ç ñóïóòí³ì ÖÄ 2-ãî òèïó (1-à òà 2-à ãðóïè) òà áåç ñóïóòíüîãî ÖÄ 2-ãî òèïó

(3-ÿ òà 4-à ãðóïè) (M±m)

Ãðóïè n ÌÄÀ 1-é äåíü ÌÄÀ 10-é äåíü ð

1-à (ÍÑ+²Ì áåç ST+ÖÄ) 44 0,52±0,04 0,51±0,03 –

2-à (²Ì ³ç ST+ÖÄ) 36 0,61±0,05 0,49±0,04 < 0,05

3-ÿ (ÍÑ+²Ì áåç ST) 18 0,48±0,06 0,44±0,04* < 0,05

4-òà (²Ì ³ç ST) 20 0,50±0,03* 0,43±0,05* < 0,05

Ïðèì³òêè: ð – äîñòîâ³ðí³ñòü ì³æ ïîêàçíèêàìè íà 1-é òà 10-é äåíü; * – ð³çíèöÿ äî-
ñòîâ³ðíà ì³æ 3-þ ³ 1-þ òà ì³æ 4-þ ³ 2-þ ãðóïàìè (ð<0,05)

Âèñíîâêè. Ñòóï³íü âèðàæåíîñò³ àíòèîêñèäàíòíîãî çàõèñòó º íèæ÷èì 
ó õâîðèõ ç ÃÊÑ ³ç ñóïóòí³ì ÖÄ 2-ãî òèïó ÿê ïðè íàäõîäæåíí³, òàê ³ 
íà 10-é äåíü çàõâîðþâàííÿ, íà â³äì³íó â³ä ïàö³ºíò³â ç ÃÊÑ áåç ñóïóò-
íüîãî ÖÄ 2-ãî òèïó, ùî õàðàêòåðèçóºòüñÿ çíèæåíèìè ïîêàçíèêàìè 
ÖÏ ó ñèðîâàòö³ êðîâ³, îñîáëèâî â ãðóï³ ²Ì ³ç ST ç ñóïóòí³ì ÖÄ 2-ãî 
òèïó, äå ð³çíèöÿ íà 10-é äåíü äîñÿãàëà 65,6% (ð<0,05) ïîð³âíÿíî ç 
àíàëîã³÷íîþ ãðóïîþ, àëå áåç ñóïóòíüîãî ÖÄ 2-ãî òèïó.
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Ó õâîðèõ ç ÃÊÑ, çà íàÿâíîñò³ ÖÄ 2-ãî òèïó â³äáóâàºòüñÿ ïîñèëåí-
íÿ îêñèäàòèâíîãî ñòðåñó, ïðî ùî ñâ³ä÷èòü ³íòåíñèâí³øå íàêîïè÷åííÿ 
ÌÄÀ â ñèðîâàòö³ êðîâ³ ï³ä ÷àñ ðîçâèòêó òà ïîäàëüøîãî ïåðåá³ãó çà-
õâîðþâàííÿ ïîð³âíÿíî ç ãðóïàìè ÃÊÑ áåç ñóïóòíüîãî ÖÄ 2-ãî òèïó, 
ïðî ùî ñâ³ä÷èòü ð³çíèöÿ ó ð³âíÿõ ÌÄÀ ì³æ ãðóïàìè ²Ì ³ç ST â³ä 22% 
(ð<0,05), ó 1-é äåíü äî 13,95% (ð<0,05) íà 10-é äåíü, òà ì³æ ãðóïàìè 
ÍÑ òà ²Ì áåç ST â³ä 8,33% (ð>0,05) ó 1-é äåíü, äî 15,9% (ð<0,05) íà 
10-é äåíü çàëåæíî â³ä íàÿâíîñò³ ñóïóòíüîãî ÖÄ 2-ãî òèïó.
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ÎÊÑÈÄÀÒÈÂÍÛÉ ÑÒÐÅÑÑ È ÀÍÒÈÎÊÑÈÄÀÍÒÍÀß ÇÀÙÈÒÀ Ó 
ÁÎËÜÍÛÕ ÎÑÒÐÛÌ ÊÎÐÎÍÀÐÍÛÌ ÑÈÍÄÐÎÌÎÌ

Ñ ÑÎÏÓÒÑÒÂÓÞÙÈÌ ÑÀÕÀÐÍÛÌ ÄÈÀÁÅÒÎÌ 2-ÃÎ ÒÈÏÀ

Î.Â. ÁÓËÀÊ
Ëüâîâñêèé íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èì. Äàíèëà Ãàëèöêîãî

Â ñòàòüå ïðîàíàëèçèðîâàíû èçìåíåíèÿ ïîêàçàòåëåé àíòèîêñèäàíòíîé çàùèòû è 

ñèñòåìû ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ ó áîëüíûõ ñ îñòðûì êîðîíàðíûì ñèíäðî-

ìîì è ñîïóòñòâóþùèì ñàõàðíûì äèàáåòîì 2-ãî òèïà. Âûÿâëåíû áîëåå çíà÷èòåëüíûå 

íàðóøåíèÿ àêòèâàöèè àíòèîêñèäàíòíîé çàùèòû è èíòåíñèâíîå íàêîïëåíèå ÌÄÀ â 

ãðóïïå áîëüíûõ ÎÊÑ ñ ñîïóòñòâóþùèì ÑÄ 2-ãî òèïà ïî ñðàâíåíèþ ñ áîëüíûìè ÎÊÑ 

áåç ÑÄ 2-ãî òèïà.

Êëþ÷åâûå ñëîâà: îñòðûé êîðîíàðíûé ñèíäðîì, ñàõàðíûé äèàáåò 2-ãî òèïà, öåðó-

ëîïëàçìèí, ìàëîíîâûé äèàëüäåãèä.
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OXIDATIVE STRESS AND ANTIOXIDANT PROTECTION SYSTEM
IN PATIENTS WITH ACUTE CORONARY SYNDROME,

COMBINED WITH DIABETES MELLITUS TYPE 2

O. BULAK
Danylo Halytsky Lviv National Medical University

The article analyzed the changes of antioxidant protection system and systems of lipid 

peroxidation in patients with acute coronary syndrome combined with diabetes mellitus type 2.

One of the most probable pathogenetic mechanism of acute coronary syndrome is a 

change in the ratio of antioxidative and prooxidative systems toward dominance last. 

During this process oxidative stress develops that launches or intensifies reaction of 

atherogenesis and thrombosis. In combination of acute coronary syndrome with diabetes 

mellitus type 2 worsening oxygenation of tissues occurs, resulting from increased for-

mation of oxidation products of free radicals. Hyperglycemia in patients with diabetes 

mellitus type 2 reduces the antioxidant defenses and provokes excessive formation of 

free radicals by glycosylation of antioxidant enzymes.

The aim of the study was to compare degree of expression of oxidative stress and 

antioxidant defense in patients with acute coronary syndrome, combined with diabetes 

mellitus type 2 and without diabetes mellitus type 2 at the beginning and in the dy-

namics of the disease.

118 patients with acute coronary syndrome were studied, including 59 men (54,63%) 

and 49 women (45,37%), average age was 56±4,7 years. Patients were divided into 4 

groups: 1st group – with unstable angina and non-ST-segment elevation acute myocardial 

infarction combined with diabetes mellitus type 2 (44 persons (37,28%)), including 20 

men (44,11%) and 24 women (55,89%), 2nd group – with ST-segment elevation acute 

myocardial infarction, combined with diabetes mellitus type 2 (36 persons (30,51%)) – 

16 men (45,16%) and 20 women (54,84%), 3rd group – with unstable angina and 

non-ST-segment elevation acute myocardial infarction without diabetes mellitus type 

2 (18 persons (15,25%)), including 10 men (55,55%) and 8 women (44,45%), and 4th 

group – with ST-segment elevation acute myocardial infarction without diabetes mel-

litus type 2 (20 persons (16,95%)) – 11 men (55%) and 9 women (45%).

The degree of severity of antioxidant protection was lower in patients with acute 

coronary syndrome combined with diabetes mellitus type 2, both at admission and on the 

10th day of the disease, unlike patients with acute coronary syndrome without diabetes 

mellitus type 2. This conclusion was based on the data about decrease ceruloplasmin in 

serum, especially in the group with ST-segment elevation acute myocardial infarction, 

combined with diabetes mellitus type 2, where the difference on the 10th day reached 

65,6% (p<0,05), compared with a similar group, but without diabetes mellitus type 2.

In patients with acute coronary syndrome combined with diabetes mellitus type 

2 oxidative stress was increased, as evidenced by the more intensive accumulation of 

malonic dialdehyde in serum during development and the further course of the disease 

compared with the groups of acute coronary syndrome without diabetes mellitus type 

2. These results were evidenced by the difference in the levels of malonic dialdehyde 

between groups of ST-segment elevation acute myocardial infarction from 22% (p<0,05) 

on the first day, to 13,95% (p<0,05) on the 10th day, and between groups with unstable 

angina and non-ST-segment elevation acute myocardial infarction from 8,33% (p>0,05) 

on the first day, to 15,9% (p<0,05) on the 10th day, depending on the presence of 

diabetes mellitus type 2.

Key words: acute coronary syndrome, diabetes mellitus type 2, ceruloplasmin, 

malonic dialdehyde.


