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Ã³ïåðòðèãë³öåðèäåì³ÿ ÿê ÷èííèê àòåðîãåíåçó:
çíà÷èì³ñòü ³ ìåõàí³çìè ä³¿

Ðàáîòà ïîñâÿùåíà îïðåäåëåíèþ õàðàêòåðà íàðóøåíèé îáìåíà ëèïèäîâ è ëèïîïðîòåèíîâ êðîâè
ó áîëüíûõ ñ âûðàæåííûìè êëèíè÷åñêèìè ïðîÿâëåíèÿìè àòåðîñêëåðîçà âåíå÷íûõ àðòåðèé,
çíà÷èìîñòè ãèïåðòðèãëèöåðèäåìèè êàê ïîêàçàòåëÿ ýòèõ íàðóøåíèé, åå ñâÿçè ñ äðóãèìè
âàæíåéøèìè ïàòîãåíåòè÷åñêèìè ôàêòîðàìè àòåðîñêëåðîçà � èíñóëèíîðåçèñòåíòíîñòè,
ñèñòåìíîãî âîñïàëåíèÿ è îêñèäàòèâíîãî ñòðåññà, ìîäèôèêàöèè ëèïîïðîòåèíîâ êðîâè.
Îïðåäåëÿëè òàêæå ðîëü èçáûòî÷íîãî ïîñòóïëåíèÿ àëèìåíòàðíûõ ëèïèäîâ â êà÷åñòâå ôàêòîðà,
èíèöèèðóþùåãî ðàçâèòèå ãèïåðòðèãëèöåðèäåìèè ñ ñîïóòñòâóþùåé àêòèâàöèåé äðóãèõ
ôàêòîðîâ àòåðîãåíåçà. Óñòàíîâëåíî, ÷òî ãèïåðòðèãëèöåðèäåìèÿ ÿâëÿåòñÿ îäíèì èç íàèáîëåå
äîñòîâåðíûõ ïðèçíàêîâ íàëè÷èÿ àòåðîñêëåðîòè÷åñêîãî ïðîöåññà, îäíàêî îíà çàêîíîìåðíî
ñî÷åòàëàñü ñ äðóãèìè ïðîÿâëåíèÿìè äèñëèïèäåìèè, ñíèæåíèåì ÷óâñòâèòåëüíîñòè ê èíñóëèíó,
ðàçâèòèåì ñèñòåìíîãî âîñïàëåíèÿ è àêòèâàöèåé ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ ëèïèäîâ.
Èíòåãðàëüíûì äåéñòâèåì ýòèõ ôàêòîðîâ áûëà ìîäèôèêàöèÿ ëèïîïðîòåèíîâ êðîâè,
âîçðàñòàíèå åå ïðîàòåðîãåííîãî ïîòåíöèàëà. Çíà÷èìîñòü ãèïåðòðèãëèöåðèäåìèè êàê
ôàêòîðà, èíèöèèðóþùåãî ýòè íàðóøåíèÿ è ó çäîðîâûõ îáñëåäóåìûõ è ó áîëüíûõ ïîêàçàíà â
óñëîâèÿõ îñòðîé ëèïèäíîé íàãðóçêè, êîòîðàÿ ñîïðîâîæäàëàñü ðàçâèòèåì âñåãî êîìïëåêñà
ïðîàòåðîãåííûõ íàðóøåíèé. Ïîêàçàíî, ÷òî ðàçâèòèå àòåðîñêëåðîçà ñîïðÿæåíî ñî ñíèæåíèåì
òîëåðàíòíîñòè ê ëèïèäàì, â ðåçóëüòàòå ÷åãî àíàëîãè÷íàÿ ïî âûðàæåííîñòè íàãðóçêà
ñîïðîâîæäàëàñü ïðîïîðöèîíàëüíûì âîçðàñòàíèåì âûðàæåííîñòè êàê ãèïåðòðè-
ãëèöåðèäåìèè, òàê è ñîïðÿæåííûõ ñ íåé ïðîàòåðîãåííûõ ñäâèãîâ. Ïîëó÷åííûå ðåçóëüòàòû
ïîçâîëèëè ñäåëàòü âûâîä, ÷òî ãèïåðòðèãèëöåðèäåìèÿ ÿâëÿåòñÿ ôàêòîðîì, èíèöèèðóþùèì
ñèñòåìíûå íàðóøåíèÿ ïðîàòåðîãåííîãî õàðàêòåðà, êîòîðûå âêëþ÷àþò èçìåíåíèÿ îáìåíà
ëèïèäîâ, ëèïîïðîòåèíîâ è ãëþêîçû, ðàçâèòèå èíñóëèíîðåçèñòåíòíîñòè, ñèñòåìíîãî âîñïàëåíèÿ
è îêñèäàòèâíîãî ñòðåññà. Ýòè èçìåíåíèÿ èìåþò ïàòîãåíåòè÷åñêè âçàèìîñâÿçàííûé õàðàêòåð,
ñïîñîáíû ïîòåíöèðîâàòü îäèí äðóãîãî è ïðèâîäèòü ê ìîäèôèêàöèè ëèïîïðîòåèíîâ êðîâè ñ
ïîÿâëåíèåì ó íèõ ïðîàòåðîãåííûõ è àóòîàíòèãåííûõ ñâîéñòâ, ÷òî è îáóñëîâëèâàåò ðîëü
ãèïåðòðèãëèöåðèäåìèè â àòåðîãåíåçå.

ÂÑÒÓÏ

Íèí³ ñóòòºâî ðîçøèðþºòüñÿ óÿâëåííÿ ïðî
ïàòîãåíåç àòåðîñêëåðîçó òà ³øåì³÷íî¿ õâî-
ðîáè ñåðöÿ. Çíà÷íîþ ì³ðîþ öå ïîâ�ÿçàíî ç
òèì, ùî ï³äâèùåííÿ âì³ñòó çàãàëüíîãî õî-
ëåñòåðèíó òà õîëåñòåðèíó ë³ïîïðîòå¿í³â
íèçüêî¿ ù³ëüíîñò³ (ËÏÍÙ) ó êðîâ³, ÿêå
ðîçãëÿäàëîñÿ ÿê åò³îëîã³÷íèé ÷èííèê àòå-
ðîñêëåðîçó, âèÿâëÿºòüñÿ ëèøå ó 50 % õâîðèõ
íà ³øåì³÷íó õâîðîáó ñåðöÿ, íàâ³òü ó òèõ, õòî
âæå ïåðåí³ñ ³íôàðêò ì³îêàðäà. Âîäíî÷àñ

áåçñóìí³âíîþ çàëèøàºòüñÿ ðîëü ë³ï³äíîãî
ôàêòîðà ó ïàòîãåíåç³ àòåðîñêëåðîçó, ïðîòå
éîãî ïðèðîäà ³ á³îõ³ì³÷í³ ïðîÿâè ìàþòü
ïðèíöèïîâî ³íøèé õàðàêòåð, í³æ òîé, ÿêèé
òðàäèö³éíî ââàæàâñÿ îñíîâíèì [1]. Àíàë³ç
ðåçóëüòàò³â âîñüìèð³÷íîãî ñïîñòåðåæåííÿ
â äîñë³äæåíí³ PROCAM (â³ä àíãë. Prospec-
tive Cardiovascular Munster) ñâ³ä÷èâ ïðî òå,
ùî ï³äâèùåíèé âì³ñò òðèãë³öåðèä³â ó êðîâ³
º ñàìîñò³éíèì ÷èííèêîì ðèçèêó ³øåì³÷íî¿
õâîðîáè ñåðöÿ ,  íåçàëåæíî â ³ä  âì³ñòó
õîëåñòåðèíó ËÏÍÙ ³ ë³ïîïðîòå¿í³â âèñîêî¿
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ù³ëüíîñò³ (ËÏÂÙ), òîä³ ÿê âì³ñò çàãàëüíîãî
õîëå ñòåðèíó íå  â ³äíîñèòüñÿ  äî  ÷èñëà
ïîïåðåäíèê³â ³øåì³÷íî¿ õâîðîáè ñåðöÿ [5].
Äàí³ çíà÷íî¿ ê³ëüêîñò³ êë³í³÷íèõ ñïîñòå-
ðåæåíü ñâ³ä÷àòü ïðî òå, ùî âì³ñò òðèãë³-
öåðèä³â ó êðîâ³, ÿêèé ïåðåâèùóº 1,13 ììîëü/
ë, º îäíèì ç íàéâàæëèâ³øèõ íåçàëåæíèõ
÷èííèê³â ðîçâèòêó òÿæêèõ êë³í³÷íèõ ïðîÿâ³â
³øåì³÷íî¿ õâîðîáè ñåðöÿ òà çá³ëüøåííÿ
ñìåðòíîñò³ â³ä ãîñòðèõ êîðîíàðíèõ ÿâèù [6].
Öå îçíà÷àº, ùî âì³ñò òðèãë³öåðèä³â, ÿêèé äî
îñòàííüîãî ÷àñó ââàæàâñÿ íîðìàëüíèì, º
ïðîãíîñòè÷íîþ îçíàêîþ ï³äâèùåíîãî ðèçèêó
ðîçâèòêó êîðîíàðíèõ ÿâèù ³ òÿæêîãî õàðàê-
òåðó ¿õ êë³í³÷íîãî ïåðåá³ãó [12, 13].

Òîìó â îñòàíí³ ðîêè ïðèä³ëÿºòüñÿ çíà÷íà
óâàãà âèâ÷åííþ ðîë³  òðèãë³öåðèä³â òà
ã³ïåðòðèãë³öåðèäåì³¿ â ïàòîãåíåç³ àòåðî-
ñêëåðîçó.  Îò ðèìàí³  äàí³  ï ³äòâåðäèëè
çíà÷èì³ñòü ã³ïåðòðèãë³öåðèäåì³¿ â ïàòî-
ãåíåç³ àòåðîñêëåðîçó é ³øåì³÷íî¿ õâîðîáè
ñåðöÿ, ïðîòå âîíè ñâ³ä÷èëè òàêîæ, ùî â
á³ëüøîñò³ âèïàäê³â öÿ ïàòîëîã³ÿ âèíèêàº ³
÷èíèòü ñâîþ ïðîàòåðîãåííó ä³þ íå ³çîëüî-
âàíî, à â êîìïëåêñ³ ç ³íøèìè ë³ï³äíèìè òà
íåë³ï³äíèìè ôàêòîðàìè, ÿê³ òàêîæ ìîæóòü
áðàòè áåçïîñåðåäíþ ó÷àñòü â àòåðîãåíåç³
[7 ,  22] .  Òàê,  îñîáëèâî âèñîêèé ðèçèê
ðîçâèòêó ³íôàðêòó ì³îêàðäà (15,7 %) áóâ ó
õâîðèõ ç «ë³ï³äíîþ òð³àäîþ», ÿêà âêëþ÷àº
âì³ñò òðèãë³öåðèä³â á³ëüøèé í³æ 2,3 ììîëü/ë,
êîíöåíòðàö³þ õîëåñòåðèíó ËÏÂÙ ìåíøó í³æ
0,9 ììîëü/ë ³ â³äíîøåííÿ çàãàëüíîãî õîëåñòå-
ðèíó äî õîëåñòåðèíó ËÏÂÙ á³ëüøå í³æ 5 [3].

Ç ë³òåðàòóðíèõ äæåðåë îñòàíí³õ ðîê³â
â³äîìî, ùî ã³ïåðòðèãë³öåðèäåì³ÿ ïîðÿä ç
³íøèìè ïðîÿâàìè «ë³ï³äíî¿  òð³àäè» º
êîìïîíåíòîì ìåòàáîë³÷íîãî ñèíäðîìó, äî
ÿêîãî âõîäÿòü ³íñóë³íîðåçèñòåíòí³ñòü,
îæèð³ííÿ, ã³ïåðòåíç³ÿ, ñèñòåìíå çàïàëåííÿ
òà îêñèäàòèâíèé ñòðåñ, à òàêîæ ï³äâèùåííÿ
òðîìáîãåííîãî ïîòåíö³àëó ïëàçìè [14, 21].
Íèí³ ìåòàáîë³÷íèé ñèíäðîì ïðîÿâëÿºòüñÿ
ó 25�30 % óñüîãî äîðîñëîãî íàñåëåííÿ
ðîçâèíóòèõ êðà¿í, ãîëîâíîþ ïðè÷èíîþ
ðîçâèòêó ÿêîãî ââàæàþòü íàäì³ðíå ñïî-
æèâàííÿ ¿æ³, çáàãà÷åíî¿ ë³ï³äàìè [17]. Äî

îñíîâíèõ  ïàòîãåíåòè÷íèõ  ìåõàí³çì³â
ìåòàáîë³÷íîãî ñèíäðîìó, ÿê ³ àòåðîñêëåðîçó
òà ³øåì³÷íî¿ õâîðîáè ñåðöÿ, â³äíîñÿòü
äèñôóíêö³þ ñóäèííîãî åíäîòåë³þ, ñèñòåìíå
çàïàëåííÿ, îêñèäàòèâíèé ñòðåñ òà ³íñóë³íî-
ðåçèñòåíòí³ñòü [11, 16]. Íà ö³é ï³äñòàâ³ â
1995 ð. áóëà çàïðîïîíîâàíà ã³ïîòåçà �çà-
ãàëüíî¿ îñíîâè� ìåòàáîë³÷íîãî ñèíäðîìó òà
àòåðîñêëåðîçó [18], ÿêà é îòðèìàëà çàãà-
ëüíå âèçíàííÿ [9] .  Áóëî ïîêàçàíî,  ùî
ðîçâèòîê ³íñóë³íîðåçèñòåíòíîñò³ òà ìåòà-
áîë³÷íîãî ñèíäðîìó ïîâ�ÿçàíèé ç³ çá³ëü-
øåííÿì âì³ñòó â êðîâ³ ìàðêåð³â çàïàëåííÿ
[10], ³ äåÿê³ àâòîðè ââàæàþòü, ùî çàïà-
ëåííþ íàëåæèòü íàâ³òü åò³îëîã³÷íà ðîëü ó
ðîçâèòêó ³íñóë³íîðåçèñòåíòíîñò³ òà ïîâ�ÿ-
çàíèõ ç íåþ ìåòàáîë³÷íèõ ïîðóøåíü [8, 15],
îñê³ëüêè âæèâàííÿ ¿æ³ ç âåëèêèì âì³ñòîì
æèð³â ñóïðîâîäæóºòüñÿ ðîçâèòêîì ïðî-
çàïàëüíîãî ñòàíó [4]. Êð³ì òîãî, ó îñ³á ç
ìåòàáîë³÷íèì ñèíäðîìîì çíà÷íî ï ³ä-
âèùåíèé ðèçèê ðîçâèòêó ³øåì³÷íî¿ õâîðîáè
ñåðöÿ,  òÿæê³ñòü ¿ ¿  ïåðåá³ãó òà ÷àñòîòà
ðîçâèòêó óñêëàäíåíü òèïó ãîñòðîãî êîðî-
íàðíîãî ñèíäðîìó,  ³íôàðêòó ì³îêàðäà,
³íñóëüòó [19, 20].

Ïðîòå, íåçâàæàþ÷è íà àêòóàëüí³ñòü ö³º¿
ïðîáëåìè äëÿ êàðä³îëîã³¿ ,  ³  íèí³ çàëè-
øàþòüñÿ íåâèçíà÷åíèìè ìåõàí³çìè ðåà-
ë³çàö³¿ ïðîàòåðîãåííî¿ ä³¿ ìåòàáîë³÷íîãî
ñèíäðîìó, çíà÷åííÿ ã³ïåðòðèãë³öåðèäåì³¿ â
éîãî ðîçâèòêó, ïàòîãåíåòè÷íà ðîëü îêðåìèõ
éîãî êîìïîíåíò³â, õàðàêòåð â³äíîøåíü ì³æ
íèìè.  Ó çâ�ÿçêó ç  öèì ìåòîþ íàøîãî
äîñë³äæåííÿ áóëî âèçíà÷åííÿ õàðàêòåðó
ìåòàáîë³÷íèõ ïîðóøåíü ó îñ³á ³ç ñèìïòî-
ìàòè÷íîþ ³øåì³÷íîþ õâîðîáîþ ñåðöÿ,
çíà÷åííÿ ã³ïåðòðèãë³öåðèäåì³¿ ÿê ÷èííèêà,
ÿêèé º îñíîâîþ ïàòîãåíåçó àòåðîñêëåðîçó
òà ìåòàáîë³÷íîãî ñèíäðîìó.

ÌÅÒÎÄÈÊÀ

Îñíîâíó ãðóïó ñêëàëè 89 õâîðèõ íà ³øåì³÷íó
õâîðîáó ñåðöÿ, íàÿâí³ñòü ÿêî¿ áóëà ï³ä-
òâåðäæåíà ³íôàðêòîì ì³îêàðäà, ïåðåíå-
ñåíîãî çà 12�14 ä³á äî ïî÷àòêó îáñòåæåí-
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íÿ. Õâîðèõ ç íàäëèøêîâîþ ìàñîþ ò³ëà
(³íäåêñ ìàñè ò³ëà á³ëüøèé çà 25 êã/ì2),
îæèð³ííÿì (³íäåêñ ìàñè ò³ëà á³ëüøèé çà 30
êã/ì2), öóêðîâèì ä³àáåòîì ³ ã³ïåðãë³êåì³ºþ
íàòùå â äîñë³äæåííÿ íå áðàëè. Ó âñ³õ
îáñòåæåíèõ âðàíö³ íàòùå ïðîâîäèëè âíóò-
ð³øíüîâåííèé çàá³ð êðîâ³ ç ë³êòüîâî¿ âåíè ³
âèçíà÷àëè ïîêàçíèêè, ÿê³ õàðàêòåðèçóþòü
ñòàí ìåòàáîë³çìó ë³ï³ä³â, ë³ïîïðîòå¿í³â ³
ãëþêîçè, ³íòåíñèâí³ñòü ñèñòåìíîãî çàïà-
ëåííÿ, âèðàæåí³ñòü îêñèäàòèâíîãî ñòðåñó.

Ðîëü ã³ïåðòðèãë³öåðèäåì³¿ ÿê ñàìîñò³é-
íîãî ÷èííèêà, ÿêèé ³í³ö³þº çðóøåííÿ ñèñ-
òåìíîãî ìåòàáîë³çìó òà íåë³ï³äíèõ ôàêòî-
ð³â ïðîàòåðîãåííîãî õàðàêòåðó, äîñë³ä-
æóâàëèñÿ çà äîïîìîãîþ ãîñòðîãî ë³ï³äíîãî
íàâàíòàæåííÿ.

Êîíòðîëüíó ãðóïó ñêëàëè 15 ïðàêòè÷íî
çäîðîâèõ îñ³á ìîëîäîãî â³êó áåç îçíàê
ìåòàáîë³÷íèõ ïîðóøåíü ³ íàäì³ðíî¿ ìàñè
ò³ëà (³íäåêñ ìàñè ò³ëà ìåíøèé çà  25 êã/ì2).

Óñ³ì õâîðèì ïðîâîäèëè ë³ï³äíå íàâàíòà-
æåííÿ,  ùî çàñòîñîâóºòüñÿ â êë³í³÷íèõ
äîñë³äæåííÿõ [1]. Âîíî áóëî ïîì³ðíèì,
ïðèáëèçíî 1/3 ñòàíäàðòíîãî, âðàõîâóþ÷è
òÿæê³ñòü ñòàíó õâîðèõ ³ ïîëÿãàëî ó ñïîæè-
âàíí³ âðàíö³ íàòùå 0,6 ã âåðøêîâîãî ìàñëà
íà 1 êã ìàñè ò³ëà. ×åðåç 4 ãîä ï³ñëÿ öüîãî
ïðîâîäèëè çàá³ð êðîâ³ òà âèçíà÷àëè âñ³
ïîêàçíèêè, ùî äîñë³äæóâàëèñÿ. Â³äïîâ³äíî
äî ïðîâåäåíèõ ðîçðàõóíê³â, çàñòîñîâàíå
ë³ï³äíå íàâàíòàæåííÿ çà êàëîð³éí³ñòþ òà
âì³ñòîì ë³ï³ä³â áóëî àíàëîã³÷íå òîìó, ÿêå
âèíèêàº ï³ñëÿ ñòàíäàðòíîãî âæèâàííÿ ¿æ³.
Ó êðîâ³ õâîðèõ âèçíà÷àëè ñïåêòð ë³ïîïðî-
òå¿í³â, âì³ñò çàãàëüíîãî õîëåñòåðèíó, òðè-
ãë³öåðèä³â, â³ëüíèõ æèðíèõ êèñëîò. Àêòèâ-
í³ñòü ñèñòåìíîãî çàïàëåííÿ îö³íþâàëè çà
âì³ñòîì Ñ-ðåàêòèâíîãî ïðîòå¿íó â ïëàçì³
êðîâ³,  âì³ñòîì ìàëîíîâîãî ä³àëüäåã³äó
(ÌÄÀ) â öèðêóëþþ÷èõ ìîíîöèòàõ. ²íòåí-
ñèâí³ñòü îêñèäàòèâíîãî ñòðåñó îö³íþâàëè
çà âì³ñòîì ó ïëàçì³ êðîâ³ ÌÄÀ � ê³íöåâîãî
ïðîäóêòó ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â,
àêòèâí³ñòþ êàòàëàçè � îäíîãî ³ç íàéâàæëèâ³-
øèõ ôåðìåíò³â àíòèîêñèäàòèâíîãî çàõèñòó.

Äëÿ âèçíà÷åííÿ ÷óòëèâîñò³ äî ³íñóë³íó
âèêîðèñòîâóâàëè ï³äøê³ðíèé ³íñóë³íîâèé òåñò.
Çà çì³íàìè âì³ñòó ãëþêîçè â êðîâ³ ÷åðåç 60
õâ ï³ñëÿ ï³äøê³ðíîãî ââåäåííÿ 0,1 ÌÎ ³íñóë³íó
(Àêòðàï³ä® ÍÌ) íà 1 êã ìàñè ò³ëà îö³íþâàëè
ñèñòåìíó ÷óòëèâ³ñòü äî ³íñóë³íó, çà çì³íàìè
âì³ñòó òðèãë³öåðèä³â � ÷óòëèâ³ñòü äî ³íñóë³íó
ãåïàòîöèò³â. Ïîðóøåííÿ îáì³íó âóãëåâîä³â
âèâ÷àëè çà âì³ñòîì ó êðîâ³ ãëþêîçè òà
ãë³êîçèëüîâàíîãî ãåìîãëîá³íó.

Âèçíà÷àëè íàÿâí³ñòü ³ âì³ñò ó ïëàçì³
êðîâ³ ìîäèô³êîâàíèõ ë³ïîïðîòå¿í³â á³î-
òåñòóâàííÿì ìàêðîôàãàìè ìèøåé ç îö³íêîþ
çì³í âì³ñòó â íèõ õîëåñòåðèíó òà òðè-
ãë³öåðèä³â ï³ñëÿ ³íêóáàö³¿ ç äîñë³äæóâàíîþ
ïëàçìîþ êðîâ³. Çà ê³ëüê³ñòþ öèðêóëþþ÷èõ
³ìóííèõ êîìïëåêñ³â ó êðîâ³ âèçíà÷àëè
âèðàæåí³ñòü ñïåöèô³÷íîãî ³ìóííîãî çàïà-
ëåííÿ, çà âì³ñòîì õîëåñòåðèíó òà òðè-
ãë³öåðèä³â ó öèðêóëþþ÷èõ ³ìóííèõ êîì-
ïëåêñàõ îö³íþâàëè àóòîàíòèãåíí³ âëàñòèâîñò³
ìîäèô³êîâàíèõ ËÏÍÙ ³ ë³ïîïðîòå¿í³â äóæå
íèçüêî¿ ù³ëüíîñò³ (ËÏÄÍÙ) â³äïîâ³äíî.
Âèêîðèñòàí³ ìåòîäè÷í³ ï³äõîäè äåòàëüíî
îïèñàí³ â ðàí³øå îïóáë³êîâàí³é ïðàö³ [2].

Îòðèìàíèé öèôðîâèé ìàòåð³àë îáðîá-
ëÿëè çà äîïîìîãîþ ïàêåòà ñòàòèñòè÷íîãî
àíàë³çó Microsoft Excel 2000. Äëÿ âèçíà-
÷åííÿ â³ðîã³äíîñò³ â³äì³ííîñòåé ñåðåäíüîãî
çíà÷åííÿ ï³ñëÿ ïðîâåäåíîãî âòðó÷àííÿ ³
â³äì³ííîñòåé ñåðåäí³õ ðîçðàõóíê³â ó äîñë³ä-
æåíèõ ãðóïàõ âèêîðèñòîâóâàëè êðèòåð³é t
Ñòüþäåíòà.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ñë³ä â³äì³òèòè, ùî ó âñ³õ õâîðèõ íà ³øåì³÷-
íó õâîðîáó ñåðöÿ áóâ çíà÷íî ïîðóøåíèé
îáì³í ë³ï³ä³â, ïðîòå õàðàêòåð öèõ ïîðóøåíü
³ñòîòíî â³äð³çíÿâñÿ â³ä òîãî, ÿêèé ââà-
æàºòüñÿ êëàñè÷íèì äëÿ àòåðîñêëåðîçó.
Òàê, âì³ñò çàãàëüíîãî õîëåñòåðèíó â êðîâ³
áóâ ó ñåðåäíüîìó ìåíøèì çà 5,0 ììîëü/ë ³
òàêèì ÷èíîì, çàëèøàâñÿ ó ìåæàõ íîðìè.
Âèðàæåíó ã³ïåðõîëåñòåðèíåì³þ ç³ âì³ñòîì
õîëåñòåðèíó  á ³ëüøèì çà  6 ,0  ììîëü /ë
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ñïîñòåð³ãàëè ëèøå ó 17 % õâîðèõ.
Âîäíî÷àñ çì³íè âì³ñòó â êðîâ³ òðè-

ãë³öåðèä³â ³ õîëåñòåðèíó ËÏÄÍÙ áóëè
çíà÷íî âèðàæåíèìè òà â³ðîã³äíèìè. Â³í áóâ
ï³äâèùåíèé ó ñåðåäíüîìó á³ëüøå ÿê íà 130 %
ó ïîºäíàíí³ ç ³ñòîòíî (íà 55 %) çìåíøåíèì
âì³ñòîì õîëåñòåðèíó ËÏÂÙ. Âíàñë³äîê
öèõ çì³í êîåô³ö³ºíò àòåðîãåííîñò³ çá³ëü-
øóâàâñÿ ïðàêòè÷íî âäâ³÷³, ùî ñâ³ä÷èëî ïðî
ïðîàòåðîãåííèé õàðàêòåð çì³í ïðîô³ëþ
ë³ïîïðîòå¿í³â ïëàçìè. Âì³ñò â³ëüíèõ æèðíèõ
êèñëîò ó êðîâ³ òàêîæ â³ðîã³äíî ï³äâèùèâñÿ
íà 40%.

Ïîðóøåííÿ ìåòàáîë³çìó ó îáñòåæåíèõ
íå îáìåæóâàëèñÿ çì³íàìè âì³ñòó ë³ï³ä³â ³
ë³ïîïðîòå¿í³â ó êðîâ³ òà ìàëè ñèñòåìíèé
õàðàêòåð. Çàêîíîì³ðíî â³äì³÷àâñÿ ðîçâèòîê
³íñóë³íîðåçèñòåíòíîñò³, ³ çà ðåçóëüòàòàìè
ï³äøê³ðíîãî ³íñóë³íîâîãî òåñòó ñèñòåìíà
÷óòëèâ³ñòü äî ³íñóë³íó (ãîëîâíèì ÷èíîì
ñêåëåòíèõ ì�ÿç³â) áóëà çíèæåíà íà 63%,
÷óòëèâ³ñòü ãåïàòîöèò³â äî ³íñóë³íó � íà 53 %.
Ó ðå çóëüò àò ³  âèíèêà ëî  êîìïåíñîâàíå
ïîðóøåííÿ îáì³íó âóãëåâîä³â ,  ³  âì³ñò

ãëþêîçè â êðîâ³ íàòùå çàëèøàâñÿ â ìåæàõ
íîðìàëüíèõ çíà÷åíü, ïðîòå âì³ñò ãë³êî-
çèëüîâàíîãî ãåìîãëîá³íó çá³ëüøèâñÿ ìàéæå
âòðè÷³ (ðèñ.1).

Ìåòàáîë³÷í³ ïîðóøåííÿ ó õâîðèõ ïî-
ºäíóâàëèñü  ³ ç  ðîçâèòêîì ñèñòåìíîãî
çàïàëåííÿ, ÿêå ïðîÿâëÿëîñÿ çá³ëüøåííÿì
âì³ñòó â êðîâ³ Ñ-ðåàêòèâíîãî ïðîòå¿íó
á³ëüø ÿê ó 7 ðàç³â ³ ìàéæå â 4 ðàçè � âì³ñòó
ÌÄÀ â öèðêóëþþ÷èõ ìîíîöèòàõ ÿê ïî-
êàçíèêà ¿õ àêòèâíîñò³. Ïàðàëåëüíî ï³ä-
âèùèëàñü ³íòåíñèâí³ñòü â³ëüíîðàäèêàëüíèõ
ïðîöåñ³â, ïðî ùî ãîâîðèëî çàêîíîì³ðíå
çá³ëüøåííÿ âì³ñòó â êðîâ³ ÌÄÀ â 4,5 ðàçà òà
çíèæåííÿ àêòèâíîñò³ êàòàëàçè íà 44 % (ðèñ.1).

Íàéá³ëüø õàðàêòåðíîþ îçíàêîþ ïî-
ðóøåíü, ÿê³  â³äì³÷àëèñÿ ó îáñòåæåíèõ
õâîðèõ, áóëî âèðàæåíå çá³ëüøåííÿ âì³ñòó
â êðîâ³ ìîäèô³êîâàíèõ ôîðì ë³ïîïðîòå¿í³â.
Êîíöåíòðàö³ÿ â íèõ õîëåñòåðèíó ï³ñëÿ
³íêóáàö³¿ ç ïëàçìîþ êðîâ³ çá³ëüøèëàñÿ
ìàéæå â 3 ðàçè, à òðèãë³öåðèä³â � ïðàêòè÷íî
â 10 ðàç³â, ùî ñâ³ä÷èëî ïðî ïðîïîðö³éíå
ï³äâèùåííÿ âì³ñòó â êðîâ³ ìîäèô³êîâàíèõ

Ðèñ. 1. Õàðàêòåð çì³í äîñë³äæåíèõ ïîêàçíèê³â (ó â³äñîòêàõ â³äíîñíî íîðìè) ó õâîðèõ íà ²ÕÑ. Âì³ñò â êðîâ³:
I � òðèãë³öåðèä³â, II � õîëåñòåðèíó ë³ïîïðîòå¿í³â âèñîêî¿ ù³ëüíîñò³, III � â³ëüíèõ æèðíèõ êèñëîò,  IV �
ãë³êîçèëüîâàíîãî ãåìîãëîá³íó,  V � ìàëîíîâîãî ä³àëüäåã³äó, VI � Ñ-ðåàêòèâíîãî ïðîòå¿íó, VII � êîåô³ö³ºíòà
àòåðîãåííîñò³,  VIII � âì³ñò ìàëîíîâîãî ä³àëüäåã³äó â ìîíîöèòàõ, âì³ñò õîëåñòåðèíó (IX) òà òðèãë³öåðèä³â (X) â
ìàêðîôàãàõ ìèøåé, ê³ëüê³ñòü öèðêóëþþ÷èõ ³ìóííèõ êîìïëåêñ³â (XI), êîíöåíòðàö³¿ â íèõ õîëåñòåðèíó (XII) òà
òðèãë³öåðèä³â (XIII) . * Ð<0,05; ** Ð<0,01
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ËÏÍÙ ³ ËÏÄÍÙ â³äïîâ³äíî. Ïðè öüîìó
â³äì³÷àëàñÿ ïðÿìà çàëåæí³ñòü ì³æ ³íòåí-
ñèâí³ñòþ ìîäèô³êàö³¿ ë³ïîïðîòå¿í³â, àêòèâ-
í³ñòþ ñèñòåìíîãî çàïàëåííÿ òà  îêñè-
äàòèâíîãî ñòðåñó, çá³ëüøåííÿì êîíöåí-
òðàö³¿ òðèãë³öåðèä³â ó êðîâ³, àëå ³íòåí-
ñèâí³ñòü ïðîàòåðîãåííî¿ ìîäèô³êàö³¿ ËÏÍÙ
íå çàëåæàëà â³ä ¿õ êîíöåíòðàö³¿ â êðîâ³.

Ìîäèô³êîâàí³ ë³ïîïðîòå¿íè íàáóâàëè íå
ëèøå àòåðîãåííèõ, àëå é àíòèãåííèõ âëàñòè-
âîñòåé ³  çäàòíîñò³ âèêëèêàòè ðîçâèòîê
àóòî³ìóííîãî çàïàëåííÿ. Â ðåçóëüòàò³ â 3�
4 ðàçè çá³ëüøóâàëàñÿ êîíöåíòðàö³ÿ â êðîâ³
öèðêóëþþ÷èõ ³ìóííèõ êîìïëåêñ³â,  ÿê³
ì³ñòèëè ìîäèô³êîâàí³ ë³ïîïðîòå¿íè ÿê
àíòèãåííó ñêëàäîâó.  Ïðî öå  ñâ ³ä÷èëî
ï³äâèùåííÿ âì³ñòó õîëåñòåðèíó â öèð-
êóëþþ÷èõ ³ìóííèõ êîìïëåêñàõ ó ñåðåä-
íüîìó â 5 ðàç³â, òðèãë³öåðèä³â � ó 15,4 ðàçà,
ùî òàêîæ áóëî îçíàêîþ ïåðåâàæíî¿ ìîäè-
ô³êàö³¿ ËÏÄÍÙ. Ö³ çì³íè çíàõîäèëèñÿ â
ïðÿì³é êîðåëÿö³éí³é çàëåæíîñò³ ç àêòèâí³ñòþ
çàïàëåííÿ, îêñèäàòèâíîãî ñòðåñó, ³íòåí-
ñèâí³ñòþ ìîäèô³êàö³¿ ËÏÍÙ ³ ËÏÄÍÙ.

Òàêèì ÷èíîì,  îòðèìàí³  ðåçóëüòàòè
âêàçóþòü íà òå, ùî ã³ïåðòðèãë³öåðèäåì³ÿ º
îäíèì ³ç  íàéâàæëèâ³øèõ êîìïîíåíò³â

ïàòîãåíåçó àòåðîñêëåðîçó òà ³øåì³÷íî¿
õâîðîáè ñåðöÿ, ïðîòå âîíà çàêîíîì³ðíî
ïîºäíóºòüñÿ ç ö³ëèì êîìïëåêñîì ïîðóøåíü,
êîæíèé ³ç ÿêèõ ìàº ïðîàòåðîãåííó ä³þ. Öå
ðîçâèòîê ³íñóë³íîðåçèñòåíòíîñò³, ñèñòåì-
íîãî çàïàëåííÿ òà îêñèäàòèâíîãî ñòðåñó,
ïðîàòåðîãåííà ìîäèô³êàö³ÿ ë³ïîïðîòå¿í³â,
íàáóòòÿ íèìè àóòîàíòèãåííèõ âëàñòè-
âîñòåé. Çàëèøàëîñÿ â³äêðèòèì ïèòàííÿ,
ÿêîþ ì³ðîþ ã³ïåðòðèãë³öåðèäåì³ÿ ìîæå
ìàòè åò³îëîã³÷íèé õàðàêòåð ³ âèçíà÷àòè
ðîçâèòîê ñèñòåìíèõ ïðîàòåðîãåííèõ ïî-
ðóøåíü. Äëÿ éîãî âèð³øåííÿ ìè ìîäåëþâàëè
ïåðâèííèé ðîçâèòîê ã³ïåðòðèãë³öåðèäåì³¿
ë³ï³äíèì íàâàíòàæåííÿì ³ âèçíà÷àëè ¿¿ âïëèâ
íà ³íø³ ÷èííèêè àòåðîãåíåçó.

Çã³äíî ç îòðèìàíèìè ðåçóëüòàòàìè,
ìîäåëþâàííÿ ã ³ïåðòðèãë³öåðèäåì³ ¿  çà
äîïîìîãîþ ãîñòðîãî ë³ï³äíîãî íàâàí-
òàæåííÿ íàâ³òü ó ïðàêòè÷íî çäîðîâèõ îñ³á
ñóïðîâîäæóâàëîñÿ ïîÿâîþ äåÿêèõ òðàí-
çèòîðíèõ çðóøåíü ïðîàòåðîãåííî¿ ñïðÿ-
ìîâàíîñò³. Âîíè ìàëè â³ðîã³äíèé õàðàêòåð,
íåçâàæàþ÷è íà òå, ùî ã³ïåðòðèãë³öåðèäåì³ÿ
áóëà  äî ñèòü  íå ³ñòîòíîþ,  ³  âì³ñò  òðè-
ãë³öåðèä³â ó êðîâ³ ÷åðåç 4 ãîä ï³ñëÿ íàâàí-
òàæåííÿ çá³ëüøèâñÿ ëèøå íà 16,4 %, âì³ñò

Ðèñ. 2. Çì³íè ïîêàçíèê³â (ó â³äñîòêàõ äî âèõ³äíèõ çíà÷åíü) ó çäîðîâèõ îáñòåæåíèõ ÷åðåç 4 ãîä ï³ñëÿ ãîñòðîãî ë³ï³äíîãî
íàâàíòàæåííÿ. Âì³ñò ó êðîâ³: òðèãë³öåðèä³â (I), õîëåñòåðèíó ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³ (II), â³ëüíèõ æèðíèõ êèñëîò
(III),  IV � êîåô³ö³ºíò àòåðîãåííîñò³, V � âì³ñò â êðîâ³ ãë³êîçèëüîâàíîãî ãåìîãëîá³íó,  � ìàëîíîâîãî ä³àëüäåã³äó, VI �
Ñ-ðåàêòèâíîãî ïðîòå¿íó, âì³ñò ìàëîíîâîãî ä³àëüäåã³äó â ìîíîöèòàõ (VII), õîëåñòåðèíó (VIII) òà  òðèãë³öåðèä³â (IX) â
ìàêðîôàãàõ ìèøåé. * Ð<0,05; ** Ð<0,01
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õîëåñòåðèíó ËÏÄÍÙ � íà 18,4% .  Öå
çóìîâèëî ï³äâèùåííÿ êîåô³ö³ºíòà àòåðî-
ãåííîñò³ íà 15 % (P<0,05), ùî ñâ³ä÷èëî ïðî
çðóøåííÿ ñïåêòðà ë³ïîïðîòå¿í³â êðîâ³
ïðîàòåðîãåííî¿ ñïðÿìîâàíîñò³, íåçâàæàþ÷è
íà â³äñóòí³ñòü çì³í âì³ñòó â êðîâ³  çà-
ãàëüíîãî õîëåñòåðèíó, õîëåñòåðèíó ËÏÍÙ
³ ËÏÂÙ. Ïàðàëåëüíî âèíèêàëî çá³ëüøåííÿ
íà 81 % âì³ñòó â³ëüíèõ æèðíèõ êèñëîò ó
êðîâ³ (â³ä 0,31±0,02 äî 0,56 ììîëü/ë ±0,03
ììîëü/ë, P<0,001).

Ïîðóøåííÿ ìåòàáîë³çìó ë³ï³ä³â â óìî-
âàõ ë³ï³äíîãî íàâàíòàæåííÿ ðîçãëÿäàëèñÿ ÿê
ïåðâèíí³, ³ ¿õ íàñë³äêîì áóëè ïîºäíàí³ çì³íè
³íøèõ íàéâàæëèâ³øèõ ôàêòîð³â àòåðîãåíåçó,
íàñàìïåðåä � ïîðóøåííÿ îáì³íó ãëþêîçè,
ðîçâèòîê ñèñòåìíîãî çàïàëåííÿ òà àêòè-
âàö³ÿ â³ëüíîðàäèêàëüíèõ ðåàêö³é, ïðî-
àòåðîãåííà ìîäèô³êàö³ÿ ë³ïîïðîòå¿í³â êðîâ³.
Òàê, íåçâàæàþ÷è íà â³äñóòí³ñòü â³ðîã³äíèõ
çì³í âì³ñòó ãëþêîçè â êðîâ³, êîíöåíòðàö³ÿ â
í³é ãë³êîçèëüîâàíîãî ãåìîãëîá³íó ï³ä-
âèùèëàñÿ íà 20%: â³ä 1,47±0,06 äî (1,75 ±
0,08) ìêìîëü ôðóêòîçè/1 ã ãåìîãëîá³íó
(P<0,01). Ðîçâèòîê ñèñòåìíîãî çàïàëåííÿ
ïðîÿâëÿâñÿ çíà÷íèì ï³äâèùåííÿì âì³ñòó Ñ-
ðåàêòèâíîãî ïðîòå¿íó â êðîâ³ íà 61 %
(P<0,001), à òàêîæ âì³ñòó ÌÄÀ â ìîíî-
öèòàõ íà 26 %(P<0,01).

Ãîñòðèé ðîçâèòîê ã³ïåðòðèãë³öåðèäåì³¿
ïðèçâîäèâ äî ³ñòîòíîãî ïîñèëåííÿ ìîäè-
ô³êàö³¿ ë³ïîïðîòå¿í³â êðîâ³, ï³äâèùåííÿ ¿¿
àòåðîãåííîãî ïîòåíö³àëó. Öå ïðîÿâëÿëîñÿ
çá³ëüøåííÿì âì³ñòó õîëåñòåðèíó â ìèøà-
÷èõ ìàêðîôàãàõ ï³ñëÿ ³íêóáàö³¿ ç ïëàçìîþ
êðîâ³ íà 27 % (P<0,05), âì³ñò òðèãë³öåðèä³â
ó  ìèøà÷èõ  ìàêðîôàãàõ  ó  öèõ  óìîâàõ
çá³ëüøèâñÿ íà 21 % (P<0,05), ùî âêàçóâàëî
íà ïðèáëèçíî ïðîïîðö³éíå çá³ëüøåííÿ
êîíöåíòðàö³¿ â êðîâ³ ìîäèô³êîâàíèõ ËÏÍÙ
³ ËÏÄÍÙ (ðèñ.2).

Çì³íè, ÿê³ âèíèêàëè âíàñë³äîê ãîñòðîãî
ë³ï³äíîãî íàâàíòàæåííÿ ó õâîðèõ, òàêîæ
õàðàêòåðèçóâàëèñÿ ñèñòåìí³ñòþ, ïðîòå
áóëè á³ëüø çíà÷íèìè. Ïðè àíàëîã³÷í³é
³íòåíñèâíîñò³ íàâàíòàæåííÿ âì³ñò òðè-

ãë³öåðèä³â ó êðîâ³ ï³äâèùèâñÿ ÷åðåç 4 ãîä
â 5,8 ðàçà ïîð³âíÿíî ç êîíòðîëåì. Ïðèð³ñò
âì³ñòó òðèãë³öåðèä³â ñÿãíóâ ó ñåðåäíüîìó
äî çíà÷åíü 0,82 ììîëü/ë (P<0,01) ïîð³âíÿíî
ç  0 ,14 ììîëü/ë  ó  êîíòðîë³ .  Âíàñë³äîê
ïðîâåäåíîãî íàâàíòàæåííÿ ïðèáëèçíî â 6
ðàç³â çá³ëüøèëàñÿ êîíöåíòðàö³ÿ õîëåñòå-
ðèíó ËÏÄÍÙ ó êðîâ³. ¯¿ ïðèð³ñò ñòàíîâèâ
0,42 ììîëü/ë (P<0,01) ó ïîð³âíÿíí³ ç 0,07
ììîëü/ë ó çäîðîâèõ îáñòåæåíèõ. Âîäíî÷àñ
çì³íè âì³ñòó â êðîâ³  çàãàëüíîãî õîëå-
ñòåðèíó, õîëåñòåðèíó ËÏÍÙ ³ ËÏÂÙ áóëè
íà ð³âí³ òåíäåíö³¿ ³ íå ìàëè ñòàòèñòè÷íî
â³ðîã³äíîãî õàðàêòåðó. Ïðîòå êîåô³ö³ºíò
àòåðîãåííîñò³ çá³ëüøèâñÿ íà 55 %, í³æ ó
êîíòðîë³ (íà 0,42 ó ïîð³âíÿíí³ ç 0,27 óì.îä.).
Ðîçâèòîê çíà÷íî¿ ã³ïåðòðèãë³öåðèäåì³¿
ñóïðîâîäæóâàâñÿ òàêîæ ñóòòºâî á³ëüøèìè
ïîðóøåííÿìè îáì³íó ãëþêîçè,  ³  âì³ñò
ãë³êîçèëüîâàíîãî ãåìîãëîá³íó â  êðîâ³
ï³äâèùèâñÿ íà 0,96 ìêìîëü ôðóêòîçè/1 ã
ãåìîãëîá³íó (P<0,01),  òîáòî â 3,4 ðàçà
á³ëüøå, í³æ ó êîíòðîëüíèõ îñ³á, äå ïðèð³ñò
éîãî âì³ñòó ñÿãíóâ ëèøå 0,28 ìêìîëü
ôðóêòîçè/1 ã ãåìîãëîá³íó.

Çíà÷íî á³ëüø âèðàæåíèé õàðàêòåð ó
õâîðèõ ìàëà òàêîæ àêòèâàö³ÿ ñèñòåìíîãî
çàïàëåííÿ òà â³ëüíîðàäèêàëüíèõ ðåàêö³é.
Íåçâàæàþ÷è íà ï³äâèùåíèé âèõ³äíèé âì³ñò
Ñ-ðåàêòèâíîãî ïðîòå¿íó â  êðîâ³ ,  éîãî
ïðèð³ñò ï³ñëÿ íàâàíòàæåííÿ ñÿãíóâ 5,89 ìã/ë
³ â 5,4 ðàçà ïåðåâèùèâ âåëè÷èíó ðåàêö³¿ ó
êîíòðîëüíèõ îñ³á, äå ïðèð³ñò âì³ñòó Ñ-
ðåàêòèâíîãî ïðîòå¿íó äîð³âíþâàâ 1,09 ìã/ë.
Âì³ñò ÌÄÀ â öèðêóëþþ÷èõ ìîíîöèòàõ ó
ãðóï³  õâîðèõ ï³ñëÿ íàâàíòàæåííÿ ï³ä-
âèùèâñÿ íà 1,56 ìêìîëü/ìã á³ëêà � ùî â 6
ðàç³â á³ëüøå, í³æ ó îñ³á êîíòðîëüíî¿ ãðóïè,
äå  âåëè÷èíà ïðèðîñòó ñòàíîâèëà 0 ,26
ìêìîëü/ìã á³ëêà. Ó îáñòåæåíèõ õâîðèõ
áóëî â³äì³÷åíî ï³äâèùåííÿ àêòèâàö³¿ îêñè-
äàòèâíîãî ñòðåñó, ³ âì³ñò ÌÄÀ â ïëàçì³
êðîâ³ çá³ëüøèâñÿ íà 1,06 ìêìîëü/ë (P<0,01),
òîä³ ÿê ó îñ³á êîíòðîëüíî¿ ãðóïè ïðèð³ñò
ï³ñëÿ íàâàíòàæåííÿ áóâ ìàéæå â 12 ðàç³â
ìåíøèì ³ íå ìàâ â³ðîã³äíîãî õàðàêòåðó,
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àêòèâí³ñòü êàòàëàçè çíèçèëàñÿ íà 24 %
(P<0,001), à â êîíòðîë³ çì³íè öüîãî ïî-
êàçíèêà áóëè ñòàòèñòè÷íî íåâ³ðîã³äíèìè.

Ë³ï³äíå íàâàíòàæåííÿ ó õâîðèõ ³ñòîòíî
ï³äâèùóâàëî ïðîàòåðîãåííó ìîäèô³êàö³þ
ë³ïîïðîòå¿í³â êðîâ³. Âì³ñò òðèãë³öåðèä³â ó
ìèøà÷èõ ìàêðîôàãàõ ï³ñëÿ ³íêóáàö³¿  ç
ïëàçìîþ êðîâ³ çá³ëüøèâñÿ íà 213,7 ìêã/ìã
á³ëêà (P<0,001), òîä³ ÿê ó êîíòðîëüíèõ
äîñë³äæåíèõ ïðèð³ñò öüîãî ïîêàçíèêà áóâ ó
32 ðàçè ìåíøèì ³ äîð³âíþâàâ 6,6 ìêã/ìã
á³ëêà. Çá³ëüøåííÿ âì³ñòó õîëåñòåðèíó â
ìèøà÷èõ ìàêðîôàãàõ ó ãðóï³ õâîðèõ ñÿãíóëî
148,7 ìêã/ ìã á³ëêà (P<0,001) ³ ïåðåâèùèëî
âåëè÷èíó ðåàêö³¿ ó îñ³á êîíòðîëüíî¿ ãðóïè,
äå  âîíà  ñòàíîâèëà  14 ,7  ìêã /ìã  á ³ëêà ,
á³ëüøå ÿê ó 10 ðàç³â.

Êð³ì òîãî, ãîñòðå ë³ï³äíå íàâàíòàæåííÿ
â ãðóï³ õâîðèõ ïðèçâîäèëî äî ðîçâèòêó çì³í,
ÿê³ íå âèíèêàëè â ãðóï³ êîíòðîëþ. Íà-
ñàìïåðåä öå ìàëî â³äíîøåííÿ äî âïëèâó
íàâàíòàæåííÿ íà ³ìóííèé ñòàòóñ ³ àóòî-
àíòèãåíí³ âëàñòèâîñò³ ë³ïîïðîòå¿í³â êðîâ³.
Â³äì³÷åíî ï³äâèùåííÿ íà 36 % çàãàëüíîãî

âì³ñòó â  êðîâ³  öèðêóëþþ÷èõ ³ìóííèõ
êîìïëåêñ³â, îñîáëèâî äð³áíèõ ³ ñåðåäí³õ.
²ìóííà ðåàêö³ÿ ó õâîðèõ ìàëà àóòî³ìóííèé
õàðàêòåð çà ó÷àñòþ ìîäèô³êîâàíèõ ë³ïî-
ïðîòå¿í³â ÿê àíòèãåíà. Íà öå âêàçóâàëî
ïîºäíàííÿ çá³ëüøåíîãî âì³ñòó â êðîâ³
öèðêóëþþ÷èõ ³ìóííèõ êîìïëåêñ³â ç³ çðîñ-
òàííÿì êîíöåíòðàö³¿ â íèõ õîëåñòåðèíó òà
òðèãë³öåðèä³â. Òàê, âì³ñò õîëåñòåðèíó â
öèðêóëþþ÷èõ ³ìóííèõ êîìïëåêñàõ çá³ëü-
øèâñÿ ï³ñëÿ íàâàíòàæåííÿ íà 11,2 ìã/äë
àáî 29 %, âì³ñò òðèãë³öåðèä³â ùå á³ëüøå
ï³äâèùèâñÿ � íà 47,1 ìã/äë àáî 112 %
(P<0,001; ðèñ.3). Àòåðîãåíí³ òà àíòèãåíí³
âëàñòèâîñò³ ë³ïîïðîòå¿í³â ³ çäàòí³ñòü ¿õ
âèêëèêàòè ðîçâèòîê àóòî³ìóííî¿ ðåàêö³¿
ïîñèëþþòüñÿ  â  óìîâàõ  ë ³ï ³äíîãî  íà-
âàíòàæåííÿ ³ ìîæóòü ³ñòîòíî âèçíà÷àòè
ð³çêó àêòèâàö³þ ñèñòåìíîãî çàïàëåííÿ.

Òàêèì ÷èíîì,  îòðèìàí³  ðåçóëüòàòè
ñâ³ä÷àòü ïðî òå, ùî ã³ïåðòðèãë³öåðèäåì³ÿ º
îäí³ºþ ç íàéá³ëüø â³ðîã³äíèõ îçíàê íàÿâ-
íîñò³ àòåðîñêëåðîòè÷íîãî ïðîöåñó. Ïðîòå
¿¿ íå ìîæíà ðîçãëÿäàòè í³ ÿê ÷èííèê ðèçèêó

Ðèñ. 3. Ç³ñòàâëåííÿ çì³í ïîêàçíèê³â (â àáñîëþòíèõ âåëè÷èíàõ) ï³ñëÿ ãîñòðîãî ë³ï³äíîãî íàâàíòàæåííÿ ó çäîðîâèõ
îñ³á (1) òà õâîðèõ íà ³øåì³÷íó õâîðîáó ñåðöÿ (2). I � âì³ñò â êðîâ³ òðèãë³öåðèä³â (ììîëü/ë), II � Ñ-ðåàêòèâíîãî
ïðîòå¿íó (ìã/ë), III � ìàëîíîâîãî ä³àëüäåã³äó (ìêìîëü/ë),  IV � ãë³êîçèëüîâàíîãî ãåìîãëîá³íó (ìêìîëü ôðóêòîçè/1 ã
Hb, V � âì³ñò ìàëîíîâîãî ä³àëüäåã³äó â ìîíîöèòàõ (ìêìîëü/ìã á³ëêà), VI � êîåô³ö³ºíò àòåðîãåííîñò³ (óì.îä.), VII �
àêòèâí³ñòü êàòàëàçè (ìêêàò/ë), VIII � âì³ñò õîëåñòåðèíó òà IX � òðèãë³öåðèä³â â òåñòîâèõ ìàêðîôàãàõ (ìã/ìêã á³ëêà),
X � ê³ëüê³ñòü ³ìóííèõ êîìïëåêñ³â (óì.îä.), âì³ñò ó íèõ õîëåñòåðèíó (ìã/äë) (XI) òà òðèãë³öåðèä³â (ìã/äë) (XII). *
Ð<0,05; ** Ð<0,01
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Ã³ïåðòðèãë³öåðèäåì³ÿ ÿê ÷èííèê àòåðîãåíåçó

àòåðîñêëåðîçó, í³ ÿê éîãî ïàòîãåíåòè÷íèé
ìåõàí³çì,  îñê³ëüêè òðèãë³öåðèäè íå º
ñàìîñò³éíèì êîìïîíåíòîì ïëàçìè êðîâ³, à
âõîäÿòü äî ñêëàäó ë³ïîïðîòå¿í³â � ë³ï³äíî-
á³ëêîâèõ êîìïëåêñ³â. Òîìó ðîçâèòîê ã³ïåð-
òðèãë³öåðèäåì³¿ â³äîáðàæàº íàÿâí³ñòü çà-
ãàëüíèõ ïîðóøåíü îáì³íó ë³ïîïðîòå¿í³â, çáà-
ãà÷åíèõ òðèãë³öåðèäàìè, íàñàìïåðåä õ³ëî-
ì³êðîí³â, ËÏÄÍÙ ³ ¿õ ðåìíàíòíèõ ôîðì [23].

Êð³ì òîãî, âñòàíîâëåíî, ùî íàÿâí³ñòü
õðîí³÷íî¿ àáî â³äòâîðþâàííÿ ãîñòðî¿ ã³ïåð-
òðèãë³öåðèäåì³¿ ³ â³äïîâ³äíèõ ïîðóøåíü
îáì³íó ë³ïîïðîòå¿í³â âíàñë³äîê ë³ï³äíîãî
íàâàíòàæåííÿ ñóïðîâîäæóþòüñÿ ðîçâèòêîì
ñèñòåìíèõ ïîðóøåíü ìåòàáîë³çìó ó ïî-
ºäíàíí³ ç àêòèâàö³ºþ ñèñòåìíîãî çàïàëåííÿ
òà â³ëüíîðàäèêàëüíèõ ðåàêö³é, ³ ö³ çì³íè
ìîæóòü  áóòè  çíà÷íîþ ì³ðîþ â ³äïîâ³ -
äàëüíèìè çà ðîçâèòîê ³  ïðîãðåñóâàííÿ
àòåðî ñêëåðîçó.  Ïðàêòè÷íî  ó  âñ ³õ  îá-
ñòåæåíèõ õâîðèõ âñòàíîâëåí³ â³ðîã³äí³
ïîðóøåííÿ îáì³íó âóãëåâîä³â, ùî ïðî-
ÿâëÿëîñÿ çíà÷íèì ï³äâèùåííÿì âì³ñòó â
êðîâ³ ãë³êîçèëüîâàíîãî ãåìîãëîá³íó ³ ñóò-
òºâèì çíèæåííÿì ÷óòëèâîñò³ äî ³íñóë³íó.
Âñ³ ö³ çì³íè â³äíîñÿòüñÿ äî ìåõàí³çì³â
ìîäèô³êàö³¿ ËÏÍÙ âíàñë³äîê ¿õ îêèñíåííÿ
òà ãë³êîçèëþâàííÿ. Ïðîòå öÿ ôîðìà ïðî-
àòåðîãåííî¿ ìîäèô³êàö³¿ ë³ïîïðîòå¿í³â áóëà
ìåíø çíà÷èìîþ ùîäî ¿õ  ìîäèô³êàö³ ¿ ,
ïîâ�ÿçàíî¿ ç ïåðåâàíòàæåííÿì òðèãë³öå-
ðèäàìè é åô³ðàìè õîëåñòåðèíó.  Íà öå
âêàçóº á³ëüøå íàêîïè÷åííÿ òðèãë³öåðèä³â ó
ìèøà÷èõ ìàêðîôàãàõ ó ïîð³âíÿíí³ ç õîëå-
ñòåðèíîì. Òàêîæ ìîäèô³êîâàí³ ë³ïîïðî-
òå ¿íè  íàáó âàëè  àó òîàíòèãåííèõ âëàñ-
òèâî ñòåé,  ùî ïðèçâîäèëî äî àêòèâàö³¿
àóòî³ìóííîãî çàïàëåííÿ, íàêîïè÷åííÿ â
êðîâ³ öèðêóëþþ÷èõ ³ìóííèõ êîìïëåêñ³â,
îñîáëèâî äð³áíèõ ³  ñåðåäí³õ, äëÿ ÿêèõ
õàðàêòåðí³ íàéá³ëüø âèðàæåí³ ïðîçàïàëüí³
âëàñòèâîñò³, çäàòí³ñòü àêòèâóâàòè ñèñòåìó
êîìïëåìåíò à ,  à  ò àêîæ çàõîïëþâàòèñÿ
ìàêðîôàãàìè ç ï³äâèùåííÿì ¿õ àêòèâíîñò³.
Â öüîìó ïðîöåñ³ ë³ïîïðîòå¿íè, çáàãà÷åí³
òðèãë³öåðèäàìè, òàêîæ â³ä³ãðàâàëè êëþ÷îâó

ðîëü, ùî ïðîÿâëÿëîñÿ ï³äâèùåíèì âì³ñòîì
òðèãë³öåðèä³â ó ïîð³âíÿíí³ ç õîëåñòåðèíîì
ó öèðêóëþþ÷èõ ³ìóííèõ êîìïëåêñàõ.

Êð³ì òîãî,  ùî îòðèìàí³  ðåçóëüòàòè
ñâ³ä÷àòü ïðî çíà÷íó ïðîàòåðîãåííó ä³þ
ïîðóøåíü ìåòàáîë³çìó ë ³ïîïðîòå¿í³â ,
áàãàòèõ òðèãë³öåðèäàìè, âîíè òàêîæ âêà-
çóþòü íà ð³çêå çðîñòàííÿ çíà÷èìîñò³ öüîãî
÷èííèêà íà òë³ âæå ðîçâèíóòîãî àòåðî-
ñêëåðîçó. Öå ïîâ�ÿçàíî ç ³ñòîòíèì çíè-
æåííÿì ðåçèñòåíòíîñò³  äî ë³ï³ä³â,  ÿêå
ïðèçâîäèëî  äî  ï ³äâèùåíîãî  â  4  ðàçè
çðîñòàííÿ ð³âíÿ òðèãë³öåðèä³â ó êðîâ³ ó
õâîðèõ  íà  ³øåì³÷íó  õâîðîáó  ñ åðöÿ  â
ïîð³âíÿíí³  ç  îáñòåæåíèìè çäîðîâèìè
äîáðîâîëüöÿìè ïðè àíàëîã³÷íîìó çà âèðà-
æåí³ñòþ ë³ï³äíîãî íàâàíòàæåííÿ. Â ðåçó-
ëüòàò³ ïðèáëèçíî ïðîïîðö³éíî çá³ëüøó-
âàëàñü âèðàæåí³ñòü ñèñòåìíèõ ïðîàòåðî-
ãåííèõ ïîðóøåíü, ÿê³ áóëè ïîâ�ÿçàí³ ç
ðîçâèòêîì ã³ïåðòðèãë³öåðèäåì³¿: çíà÷íî
á³ëüøå áóëà ðîçâèíóòà ³íñóë³íîðåçèñòåíò-
í³ñòü ³ ïîðóøåííÿ îáì³íó ãëþêîçè, àêòèâàö³ÿ
ñèñòåìíîãî çàïàëåííÿ òà îêñèäàòèâíîãî
ñòðå ñó,  àòåðîãåííà  ìîäèô³êàö³ÿ  ë ³ïî-
ïðîòå¿í³â êðîâ³, ï³äâèùóâàëàñü àíòèãåíí³ñòü
ìîäèô³êîâàíèõ ë³ïîïðîòå¿í³â ³ ¿õ çäàòí³ñòü
âèêëèêàòè ðîçâèòîê àóòî³ìóííîãî çàïà-
ëåííÿ. Öå îçíà÷àº, ùî ïðîàòåðîãåííà ä³ÿ
íàäì³ðíîãî ñïîæèâàííÿ ë³ï³ä³â ï³äâè-
ùóºòüñÿ ç  ðîçâèòêîì àòåðî ñêëåðîçó ³ ,
îñîáëèâî, çà íàÿâíîñò³ éîãî êë³í³÷íèõ
ïðîÿâ³â.

Îòæå, ã³ïåðòðèãë³öåðèäåì³ÿ º ÷èííèêîì,
çäàòíèì ³í³ö³þâàòè ðîçâèòîê ñèñòåìíèõ
ïîðóøåíü ïðîàòåðîãåííîãî õàðàêòåðó, ÿê³
âêëþ÷àþòü çì³íè ìåòàáîë³çìó ë³ï³ä³â,
ë³ïîïðîòå¿í³â ³  ãëþêîçè, ³íñóë³íîðåçè-
ñòåíòí³ñòü, ñèñòåìíå çàïàëåííÿ òà îêñè-
äàòèâíèé ñòðåñ. Ö³ ïîðóøåííÿ º ïàòî-
ãåíåòè÷íî âçàºìîïîâ�ÿçàíèìè, âîíè çäàòí³
ïîòåíö³þâàòè îäèí îäíîãî ³ ïðèçâîäèòè äî
ìîäèô³êàö³¿ ë³ïîïðîòå¿í³â êðîâ³ ç ïîÿâîþ ó
íèõ ïðîàòåðîãåííèõ òà àóòîàíòèãåííèõ
âëàñòèâîñòåé, ùî ³  çóìîâëþº çíà÷åííÿ
ã³ïåðòðèãë³öåðèäåì³¿ â àòåðîãåíåç³.
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HYPERTRYGLICERIDEMIA AS A FACTOR
OF ATHEROGENESIS: SIGNIFICANCE AND
MECHANISMS OF ACTION

The aim of the study was to investigate the pattern of lipid
and lipoprotein metabolism disturbances in patients with
manifested clinical signs of coronary atherosclerosis. There
was determined the significance of hypertrigliceridemia as the
marker of these disturbances and its connection with other
most important factors of atherogenesis such as insulin
resistance, systemic inflammation, and oxidative stress, blood
lipoprotein modification. The role of excessive alimentary lipid
consumption as a factor, which initiates the hypertrigliceridemia
development and accompanying activation of the other
proatherogenic factors was determined with the use of acute
lipid loading. It was established that hypertrigliceridemia is
one of the most reliable signs of atherosclerosis existence but it
coincides as a rule with other signs of dislipidemia, a decrease
in insulin sensitivity, systemic inflammation and lipid free
radical oxidation development. The modification of blood
lipoprotein and increase of blood atherogenic potentials were
the integral effects of these factors. Significance of
hypertrigliceridemia as the factor initiating all these distur-
bances both in normal volunteers and in examined patients
was shown in conditions of acute lipid loading which was
accompanied by the development of the whole complex of
proatherogenic disturbances. It was established that the devel-
opment of atherosclerosis is connected with the decrease of
lipid tolerance and as a result the same lipid loading was ac-
companied with proportional increase of both hyper-
trigliceridemia and connected with it proatherogenic distur-
bances. The obtained data allowed concluding that hyper-
trigliceridemia is the factor which can initiate the proatherogenic
systemic disturbances which include changes in lipid,
lipoprotein and glucose metabolism, the development of insulin
resistance, systemic inflammation and oxidative stress. These
changes are pathogenically interconnected, capable to amplify
one another and induce blood lipoprotein modification with
appearance of both proatherogenic and autoantigenic
propertries, which stipulate the role of hypertrigliceridemia in
atherogenesis.

National Scientific Center �N.D.Strazhesko Institute of
Cardiology�, Ukrainian Academy of Medical Sciences, Kyiv
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