
69

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ² ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ. 2014. ¹ 1 (62)

Àêòóàëüí³ñòü ïðîáëåìè ïîºäíàííÿ ïîðó-
øåííÿ âóãëåâîäíîãî îáì³íó ç çàõâîðþâàííÿìè
ñåðöåâî-ñóäèííî¿ ñèñòåìè (àòåðîñêëåðîçîì,
ã³ïåðòîí³÷íîþ õâîðîáîþ, ³øåì³÷íîþ õâîðî-
áîþ ñåðöÿ òà ïàòîëîã³ºþ, îáóìîâëåíîþ ³øå-
ì³÷íèìè ïîðóøåííÿìè â ³íøèõ ñóäèííèõ
áàñåéíàõ) º íàñò³ëüêè ãîñòðîþ, ùî öå ïðèçâå-
ëî äî ñòâîðåííÿ ªâðîïåéñüêèì òîâàðèñòâîì
êàðä³îëîã³â ³ ªâðîïåéñüêîþ àñîö³àö³ºþ ç
âèâ÷åííÿ öóêðîâîãî ä³àáåòó ðåêîìåíäàö³é ç
âåäåííÿ ïàö³ºíò³â ç ïðåä³àáåòîì, ä³àáåòîì òà
ñåðöåâî-ñóäèííèìè çàõâîðþâàííÿìè. Â ðå-
êîìåíäàö³ÿõ íàäàíî ñó÷àñí³ êëàñèô³êàö³¿
ïîðóøåíü âóãëåâîäíîãî îáì³íó: ï³äâèùåííÿ
ð³âíÿ ãëþêîçè êðîâ³ íàòùå, ïîðóøåííÿ òî-
ëåðàíòíîñò³ äî ãëþêîçè ³ ðîçâèòîê öóêðîâîãî
ä³àáåòó (ÖÄ) [1].

Ãîëîâíèì ïðîÿâîì ïîðóøåííÿ âóãëåâîä-
íîãî îáì³íó º ï³äâèùåííÿ âì³ñòó ãëþêîçè â
êðîâ³, ùî íåãàòèâíî âïëèâàº íà ñóäèííó
ôóíêö³þ, ë³ï³äíèé îáì³í òà êîàãóëÿö³þ. Ã³-
ïåðãë³êåì³ÿ ï³äñèëþº ñåêðåö³þ ôåðìåíò³â, ÿê³
áåðóòü ó÷àñòü ó ïðîäóêö³¿ êîëàãåíó, çàòðèìó-
þòü ðåïë³êàö³þ åíäîòåë³þ, ñïðèÿþòü àïîï-
òîçó êë³òèí âíàñë³äîê àêòèâàö³¿ îêñèäàòèâíèõ
ïðîöåñ³â ³ ãë³êîçèë³ðóâàííÿ, ùî âåäå äî ïðè-
ñêîðåííÿ àòåðîãåííîãî ïðîöåñó [2].

Ðîçâèòêó ÿâíîãî ÖÄ 2-ãî òèïó ïåðåäóþòü
ïðèõîâàí³ çì³íè âóãëåâîäíîãî îáì³íó, ùî
îòðèìàëè íàçâó ïðåä³àáåò, – ã³ïåðãë³êåì³ÿ íà-
òùå òà ïîðóøåííÿ òîëåðàíòíîñò³ äî âóãëåâî-
ä³â, îñòàííº õàðàêòåðèçóºòüñÿ ïîñòïðàíä³àëü-

íîþ ã³ïåðãë³êåì³ºþ. Ñàìå ³íôîðìàö³ÿ ïðî
ïîñòïðàíä³àëüíèé ð³âåíü ãëþêîçè º á³ëüø
òî÷íîþ ùîäî ïðîãíîçóâàííÿ ðèçèêó ñåðöåâî-
ñóäèííèõ çàõâîðþâàíü, í³æ ð³âåíü ãëþêîçè
íàòùå. Êð³ì òîãî, âèÿâëåííÿ ï³äâèùåíîãî
ïîñòïðàíä³àëüíîãî ð³âíÿ ãëþêîçè º ïðåäèê-
òîðîì ï³äâèùåíîãî ðèçèêó ñåðöåâî-ñóäèííèõ
çàõâîðþâàíü ó ïàö³ºíò³â ç íîðìàëüíèì ð³âíåì
ãë³êåì³¿ íàòùå [1]. Öå òàêîæ ï³äòâåðäæåíî â
äîñë³äæåíí³ DECODE (Diabetes Epidemiology
Collaborative Analysis of Diagnostic Criteria in
Europe Trial), â ÿêîìó îö³íþâàëè ðèçèê ñìåðò³
ïðè ð³çíèõ âàð³àíòàõ ã³ïåðãë³êåì³¿, ³ íàÿâí³ñòü
ã³ïåðãë³êåì³¿ ÷åðåç 2 ãîäèíè ï³ñëÿ ïåðîðàëü-
íîãî íàâàíòàæåííÿ ãëþêîçîþ ñóïðîâîäæó-
âàëàñÿ äîñòîâ³ðíèì çá³ëüøåííÿì ðèçèêó
ñìåðò³ â³ä áóäü-ÿêèõ ïðè÷èí [3]. Òîìó îñîáëè-
âå çíà÷åííÿ â äàíèé ÷àñ íàäàºòüñÿ ï³äâèùåí-
íþ ð³âíÿ ãëþêîçè ÷åðåç 2 ãîäèíè ï³ñëÿ ¿æ³ àáî
âóãëåâîäíîãî íàâàíòàæåííÿ. Òàê³ çì³íè
ìîæóòü áóòè ÿê ïðè ïîðóøåíí³ òîëåðàíòíîñò³
äî âóãëåâîä³â (ãëþêîçà >7,8 ³ <11,1 ììîëü/ë),
òàê ³ ïðè ÖÄ (ãëþêîçà >11,1 ììîëü/ë). Öåé
ïîêàçíèê çàçâè÷àé äîñë³äæóºòüñÿ ï³ñëÿ ïðîâå-
äåííÿ ïåðîðàëüíîãî ãëþêîçîòîëåðàíòíîãî
òåñòó (ÏÃÒÒ) ç 75 ãðàìàìè ãëþêîçè. ßê áóëî
âèÿâëåíî, ÿêùî éîãî íå ïðîâîäèòè, à îð³ºíòó-
âàòèñÿ ò³ëüêè íà ð³âåíü ãëþêîçè íàòùå, òî ó
31 % õâîðèõ ìîæíà íå âèÿâèòè ÖÄ. Òîìó áóëî
çðîáëåíî âèñíîâîê, ùî ðàíí³ ñòàä³¿ ã³ïåð-
ãë³êåì³¿ ³ àñèìïòîìàòè÷íèé ÖÄ êðàùå âñüîãî
ä³àãíîñòóâàòè çà äîïîìîãîþ ÏÃÒÒ, ïðè ïðîâå-
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äåíí³ ÿêîãî âèçíà÷àºòüñÿ íå ëèøå ð³âåíü ãëþ-
êîçè íàòùå, àëå é ð³âåíü 2-ãîäèííî¿ ãëþêîçè.
ÏÃÒÒ íàéäîö³ëüí³øå ïðîâîäèòè ó îñ³á ç âè-
ñîêèì ðèçèêîì ðîçâèòêó ÖÄ.

Ïåðâèííèé ñêðèí³íã äëÿ âèÿâëåííÿ ïî-
òåíö³éíèõ õâîðèõ íà ÖÄ 2-ãî òèïó åôåêòèâíî
ïðîâîäèòè, âèêîðèñòîâóþ÷è øêàëó äëÿ íå³í-
âàçèâíîãî âèçíà÷åííÿ ðèçèêó FINDRISK
(FINnish Diabetes Risk Score) ó ïîºäíàíí³ ç
ïðîâåäåííÿì ä³àãíîñòè÷íîãî ÏÃÒÒ ó îñ³á ç
âèñîêèì ñòóïåíåì ðèçèêó çà äàíîþ øêàëîþ.
Äî ïîêàçíèê³â øêàëè â³äíîñÿòü â³ê, ³íäåêñ
ìàñè ò³ëà, îá’ºì òàë³¿, â³äîìîñò³ ïðî ô³çè÷íó
àêòèâí³ñòü, ïðîäóêòè, ùî âæèâàþòüñÿ, íàÿâ-
í³ñòü àðòåð³àëüíî¿ ã³ïåðòîí³¿, ã³ïåðãë³êåì³¿ â
àíàìíåç³, ñ³ìåéíîãî àíàìíåçó ÖÄ [3].

Ìåòààíàë³ç ÷èñëåííèõ êë³í³÷íèõ äîñë³ä-
æåíü âèÿâèâ âçàºìîçâ’ÿçîê ì³æ ðîçâèòêîì
ñåðöåâî-ñóäèííèõ çàõâîðþâàíü ³ çá³ëüøåííÿì
ð³âíÿ ãëþêîçè â ïëàçì³ êðîâ³ [4]. Ïðè öüîìó
ð³âåíü ãë³êåì³¿ ó ïàö³ºíò³â áóâ íèæ÷å ïðèé-
íÿòèõ íà ñüîãîäí³øí³é äåíü çíà÷åíü äëÿ
ä³àãíîñòèêè ÖÄ 2-ãî òèïó [5]. Òàêèì ÷èíîì,
íåçàëåæíî â³ä ïåðåõîäó â ä³àáåò ïîðóøåííÿ
âóãëåâîäíîãî îáì³íó â³äíîñÿòü äî ôàêòîð³â
ðèçèêó ðîçâèòêó ñåðöåâî-ñóäèííèõ çàõâî-
ðþâàíü (DECODE Study, 1999), ùî âèìàãàþòü
ðàííüî¿ ä³àãíîñòèêè ³ ïðîô³ëàêòèêè.

Âðàõîâóþ÷è ïîøèðåí³ñòü ïîðóøåíü âó-
ãëåâîäíîãî îáì³íó, à ñàìå ÖÄ, òà ïîðóøåííÿ
òîëåðàíòíîñò³ äî ãëþêîçè, íåîáõ³äíî ðîçãëÿ-
äàòè öå ïèòàííÿ ç òî÷êè çîðó ñï³ââ³äíîøåííÿ
ç ðèçèêîì ðîçâèòêó ñåðöåâî-ñóäèííèõ óñêëàä-
íåíü. Çà ðåçóëüòàòàìè ïðîâåäåíèõ äîñë³äæåíü
âñòàíîâëåíî, ùî ï³äâèùåííÿ ð³âíÿ ãëþêîçè
ïëàçìè ñóïðîâîäæóºòüñÿ ïåðìàíåíòíèì çðî-
ñòàííÿì ñåðöåâî-ñóäèííèõ çàõâîðþâàíü.
Ó äîñë³äæåíí³ DECODE, ùî òðèâàëî 10 ðîê³â
ç ó÷àñòþ 25 òèñ. ïàö³ºíò³â, áóëà âèÿâëåíà
êîðåëÿö³éíà çàëåæí³ñòü ì³æ ð³âíåì ãëþêîçè
÷åðåç 2 ãîäèíè ï³ñëÿ ¿æè òà ïîêàçíèêîì ñìåðò-
íîñò³ â³ä áóäü-ÿêèõ ïðè÷èí. Òîìó õâîðèì ç
ï³äòâåðäæåíèì ñåðöåâî-ñóäèííèì çàõâîðþ-
âàííÿì ðåêîìåíäóºòüñÿ îáîâ’ÿçêîâå ïðîâå-
äåííÿ ïåðîðàëüíîãî ãëþêîçîòîëåðàíòíîãî
òåñòó äëÿ õàðàêòåðèñòèêè ¿õ âóãëåâîäíîãî
îáì³íó.

ÖÄ 2-ãî òèïó º ãåòåðîãåííèì çàõâîðþ-
âàííÿì, ùî ðîçâèâàºòüñÿ â ðåçóëüòàò³ êîì-
á³íàö³¿ âðîäæåíèõ ³ íàáóòèõ ôàêòîð³â [6].
Ïðè÷èíîþ éîãî ðîçâèòêó º àáî ³íñóë³íîðåçèñ-
òåíòí³ñòü ç â³äíîñíèì äåô³öèòîì ³íñóë³íó, àáî
ñåêðåòîðí³ äåôåêòè ç ³íñóë³íîðåçèñòåíòí³ñòþ
àáî áåç íå¿ [1].

Ó ìàñøòàáíîìó ïðîñïåêòèâíîìó äîñë³ä-
æåíí³ ARIC áóëî âèÿâëåíî, ùî çà 6 ðîê³â ³ç
5221 îñ³á ñåðåäíüîãî â³êó ó 19 % ðîçâèíóëàñü
ÃÕ, à ó 4 % õâîðèõ ÃÕ áóëà ïîºäíàíà ç ÖÄ
àáî äèñë³ï³äåì³ºþ. Áóëî âñòàíîâëåíî, ùî
ã³ïåð³íñóë³íåì³ÿ àñîö³þâàëàñü ç ðîçâèòêîì ÃÕ
³ áóëà ¿¿ ïðåäèêòîðîì ïðè ñïîëó÷åíí³ ç ìå-
òàáîë³÷íèìè ïîðóøåííÿìè [7]. Ã³ïåð³íñóë³-
íåì³ÿ âèêëèêàº äèñôóíêö³þ åíäîòåë³þ ñóäèí,
ï³äâèùåííÿ àêòèâíîñò³ ñèìïàòè÷íî¿ íåðâîâî¿
ñèñòåìè, ñòèìóëþº ã³ïåðòðîô³þ ë³âîãî øëó-
íî÷êà, ïîðóøåííÿ â ã³ïîòàëàìî-ã³ïîô³çàðíî-
íàäíèðêîâ³é ñèñòåì³ ³ ï³äâèùåííÿ ðåàáñîðáö³¿
íàòð³þ â íèðêîâèõ êàíàëüöÿõ, ùî âåäå äî ï³ä-
âèùåííÿ çàãàëüíîãî ïåðèôåðè÷íîãî îïîðó
ñóäèí, àêòèâàö³¿ ðåí³í-àíã³îòåíçèí-àëüäîñòå-
ðîíîâî¿ ñèñòåìè ³, òàêèì ÷èíîì, äî ðîçâèòêó
ÃÕ [8]. ²íñóë³í ÷åðåç ì³òîãåí-àêòèâîâàíó
ïðîòå¿íê³íàçó ï³äñèëþº óøêîäæóþ÷³ ñóäèíí³
åôåêòè ³ç-çà ñòèìóëÿö³¿ ð³çíîìàí³òíèõ ôàê-
òîð³â ðîñòó, ùî âåäå äî ïðîë³ôåðàö³¿ òà ì³ãðà-
ö³¿ ãëàäêîì’ÿçîâèõ êë³òèí, ïðîë³ôåðàö³¿ ô³á-
ðîáëàñò³â ñóäèííî¿ ñò³íêè, íàêîïè÷åííÿ ïîçà-
êë³òèííîãî ìàòðèêñó. Ö³ ïðîöåñè ïðèçâîäÿòü
äî âòðàòè åëàñòè÷íîñò³ ñóäèííî¿ ñò³íêè, ïîðó-
øåííÿ ì³êðîöèðêóëÿö³¿, çðîñòàííÿ îïîðó ñó-
äèí òà ñòàá³ë³çàö³¿ ÃÕ.

²íøèì íàéâàæëèâ³øèì ôàêòîðîì ðîçâèò-
êó ÖÄ 2-ãî òèïó º îæèð³ííÿ [9]. Â åêîíîì³÷-
íî ðîçâèíåíèõ êðà¿íàõ 16–25 % ìåøêàíö³â
ìàþòü ìàñó ò³ëà, ÿêà ïåðåâèùóº íîðìó íà
15 % [10]. Â ªâðîï³ á³ëüøå ïîëîâèíè äîðî-
ñëîãî íàñåëåííÿ ìàþòü íàäì³ðíó ìàñó ò³ëà
àáî îæèð³ííÿ [11], ó ÑØÀ íà îæèð³ííÿ ñòðàæ-
äàþòü äî 25,6 % îñ³á ñòàðøå 20 ðîê³â [12].
Ó íàø³é êðà¿í³ ïîøèðåí³ñòü îæèð³ííÿ ñåðåä
îñ³á ñòàðøå 45 ðîê³â ñêëàäàº áëèçüêî 52 %, à
íàäì³ðíî¿ ìàñè ò³ëà – 33 %. Íîðìàëüíà ìàñà
ò³ëà ñïîñòåð³ãàºòüñÿ ëèøå ó 15 % äîðîñëîãî
íàñåëåííÿ [13]. Çà äàíèìè åï³äåì³îëîã³÷íèõ
äîñë³äæåíü, ñåðåä ì³ñüêîãî íàñåëåííÿ ëèøå
51 % ÷îëîâ³ê³â ³ 45 % æ³íîê ìàþòü íîðìàëüíó
ìàñó ò³ëà, à ó 12 % ÷îëîâ³ê³â ³ 20 % æ³íîê
ä³àãíîñòóþòü îæèð³ííÿ [14].

Åï³äåì³îëîã³÷í³ äîñë³äæåííÿ ïîêàçàëè ò³-
ñíèé çâ’ÿçîê ì³æ îæèð³ííÿì ³ òàêèìè çàõâî-
ðþâàííÿìè, ÿê ÖÄ 2-ãî òèïó, àðòåð³àëüíà
ã³ïåðòåíç³ÿ, äèñë³ï³äåì³ÿ, àòåðîñêëåðîç [15].
Òàêîæ âñòàíîâëåíî, ùî óñêëàäíåííÿ, ÿê³
ñóïðîâîäæóþòü îæèð³ííÿ, ò³ñíî ïîâ’ÿçàí³ ç
õàðàêòåðîì ðîçïîä³ëó æèðîâî¿ òêàíèíè â
îðãàí³çì³ [10]. Ïîðóøåííÿ òîëåðàíòíîñò³ äî
âóãëåâîä³â ³ ÖÄ 2-ãî òèïó çóñòð³÷àþòüñÿ ïðè
àáäîì³íàëüíîìó îæèð³íí³ çíà÷íî ÷àñò³øå, í³æ

Т Е Р А П І Я



71

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ² ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ. 2014. ¹ 1 (62)

ïðè ³íøèõ ôîðìàõ ðîçïîä³ëó æèðîâî¿ òêà-
íèíè.

Îñíîâíèìè ïîêàçíèêàìè, ùî õàðàêòå-
ðèçóþòü ñòàí âóãëåâîäíîãî îáì³íó, º ð³âåíü
ãë³êåì³¿ òà ãë³êîçèëüîâàíîãî ãåìîãëîá³íó
(HbA1ñ), òîìó ùî ã³ïåðãë³êåì³ÿ, áåçóìîâíî,
â³ä³ãðàº íàéâàæëèâ³øó ðîëü ó ðîçâèòêó áóäü-
ÿêîãî óñêëàäíåííÿ ÖÄ. Ï³äòâåðäæåííÿì öüî-
ãî ôàêòó º äîâåäåíà çàëåæí³ñòü ì³æ ãë³êå-
ì³÷íèìè ïîêàçíèêàìè òà ðèçèêîì ðîçâèòêó
àíã³îïàò³é [16]. Ïðîñïåêòèâí³ äîñë³äæåííÿ
ïðîäåìîíñòðóâàëè ÷³òêó çàëåæí³ñòü ÿêîñò³
êîíòðîëþ ÖÄ (îö³íêà ÿê çà ð³âíåì ãë³êåì³¿,
òàê ³ çà ð³âíåì HbA1ñ) òà ðèçèêîì ñóäèííèõ
êàòàñòðîô [17]. Àíàë³ç äàíèõ UKPDS ïîêàçàâ,
ùî ï³äâèùåííÿ ð³âíÿ HbA1ñ ëèøå íà 1 %
ï³äâèùóº ðèçèê ñìåðòíîñò³, ùî ïîâ’ÿçàíà ç
ÖÄ, íà 21 %, ³íôàðêòó ì³îêàðäà íà 14 %,
ì³êðîñóäèííèõ óñêëàäíåíü íà 37 %. Ðèçèê
ìàêðî- ³ ì³êðîàíã³îïàò³é ó õâîðèõ íà ÖÄ 2-ãî
òèïó ïðÿìî çàëåæàâ â³ä ð³âíÿ ãë³êåì³¿ [18].
×àñòîòà âèíèêíåííÿ áóäü-ÿêèõ óñêëàäíåíü
ÖÄ, âðàõîâóþ÷è ñìåðòü õâîðèõ, çðîñòàº ïðÿìî
ïðîïîðö³éíî ñåðåäíüîìó ð³âíþ HbA1ñ.

Íà ñüîãîäí³ îòðèìàíî íåçàïåðå÷í³ äîêàçè
ï³äâèùåííÿ ðèçèêó ðîçâèòêó ñóäèííèõ óñ-
êëàäíåíü íàâ³òü ïðè íåçíà÷íîìó ï³äâè-
ùåíí³ ð³âíÿ HbA1ñ (> 6,5 %) [19]. Íà ï³äñòàâ³
ïðîâåäåííÿ áàãàòîöåíòðîâèõ êë³í³÷íèõ äî-
ñë³äæåíü (DCCT, UKPDS) ªâðîïåéñüêà ãðóïà
ç âèâ÷åííÿ ÖÄ âñòàíîâèëà, ùî ðèçèê ðîçâèò-
êó ä³àáåòè÷íèõ àíã³îïàò³é íèçüêèé ïðè
HbA1ñ<6,5 %, ïîì³ðíèé ïðè HbA1ñ â³ä 6,6 äî
7,5 % òà âèñîêèé ïðè  íåäîñòàòí³é êîìïåíñàö³¿
ìåòàáîë³÷íèõ ïîðóøåíü (HbA1ñ >7,5 %). Ñó-
÷àñí³ êðèòåð³¿ êîìïåíñàö³¿ ÖÄ 2-ãî òèïó,
ùî çàïðîïîíîâàí³ International Diabåtes Fådå-
ration European Region, äîïóñêàþòü ãë³êåì³þ
íàòùå íèæ÷å 6,0 ììîëü/ë, à ÷åðåç 2 ãîäèíè
ï³ñëÿ ¿æ³ – íèæ÷å 7,5 ììîëü/ë, ãë³êîçèëüîâà-
íèé ãåìîãëîá³í íèæ÷å 6,5 %, íîðìîë³ï³äå-
ì³þ, ÀÒ íèæ÷å 130/80 ìì ðò. ñò., ³íäåêñ ìàñè
ò³ëà ìåíøèé çà 25 êã/ì2. Ó ªâðîï³ ÷àñòêà õâî-
ðèõ ç çàäîâ³ëüíèì ãë³êåì³÷íèì êîíòðîëåì
(HbA1ñ < 6,5 %) ñêëàäàº 31 % [20].

Ïîðÿä ç ïîðóøåííÿì âóãëåâîäíîãî îáì³-
íó, äëÿ á³ëüøîñò³ õâîðèõ ç ÃÕ òà ÖÄ õàðàê-
òåðíèì º ïîðóøåííÿ ë³ï³äíîãî îáì³íó. Âåëèêå
áàãàòîöåíòðîâå äîñë³äæåííÿ UKPDS âèÿâèëî,
ùî ï³äâèùåííÿ íà 1 ììîëü/ë õîëåñòåðèíó
(ÕÑ) ËÏÍÙ ñóïðîâîäæóâàëîñÿ ï³äâèùåííÿì
ðèçèêó ðîçâèòêó ²ÕÑ â 1,57 ðàçà. Ó Ôðå-
ì³íãåìñüêîìó äîñë³äæåíí³ âñòàíîâëåíî, ùî
âèñîêèé ð³âåíü çàãàëüíîãî ÕÑ º íåçàëåæíèì
ôàêòîðîì ðèçèêó äëÿ ðîçâèòêó ñåðöåâî-ñó-

äèííî¿ ïàòîëîã³¿, à çá³ëüøåííÿ ìàñè ò³ëà íà
10 % ñóïðîâîäæóâàëîñü ï³äâèùåííÿì êîí-
öåíòðàö³¿ ÕÑ â ïëàçì³ íà 0,3 ììîëü/ë [21]. Ðå-
çóëüòàòè äîñë³äæåííÿ MRFIT (Multiple Risk
Factor Intervention Trial) ïðîäåìîíñòðóâàëè
äîñòîâ³ðíèé çâ’ÿçîê ì³æ ð³âíåì çàãàëüíîãî
ÕÑ ³ ñìåðòí³ñòþ â³ä ²ÕÑ [22].

Ðîëü àñåïòè÷íîãî çàïàëåííÿ â ðîçâèòêó
àòåðîñêëåðîçó âèâ÷åíà äîñòàòíüî [23–25]. Îñ-
òàíí³ì ÷àñîì ç’ÿâèëîñÿ áàãàòî ðîá³ò, ïðèñâÿ-
÷åíèõ ðîë³ çàïàëåííÿ â ïàòîãåíåç³ òàêèõ çà-
õâîðþâàíü, ÿê ÃÕ, ÖÄ [26, 27] òà ¿õ óñêëàä-
íåíü [28]. Ïåðåäáà÷àºòüñÿ, ùî çàïàëåííÿ ³
àêòèâàö³ÿ ³ìóííî¿ ñèñòåìè ìîæóòü áóòè
ïîâ’ÿçàí³ ç ïàòîãåíåçîì ÖÄ 2-ãî òèïó [29].

Öèòîê³íè º êëþ÷îâèìè ìåä³àòîðàìè ì³æ-
êë³òèííèõ âçàºìîä³é, çîêðåìà â ïðîöåñ³ çà-
ïàëåííÿ. Äî ñèñòåìè öèòîê³í³â â äàíèé ÷àñ
â³äíîñÿòü á³ëüøå 100 ³íäèâ³äóàëüíèõ ïî-
ë³ïåïòèäíèõ ðå÷îâèí [30]. Òàêèì ÷èíîì,
öèòîê³íè ìîæóòü áóòè âèä³ëåí³ â íîâó ñàìî-
ñò³éíó ñèñòåìó ðåãóëÿö³¿ îñíîâíèõ ôóíêö³é
îðãàí³çìó, ùî ³ñíóº ðàçîì ç íåðâîâîþ ³ åíäî-
êðèííîþ ñèñòåìàìè ðåãóëÿö³¿ ³ ïîâ’ÿçàíà â
ïåðøó ÷åðãó ç ï³äòðèìàííÿì ãîìåîñòàçó ïðè
âïðîâàäæåíí³ ïàòîãåí³â ³ ïîðóøåíí³ ö³-
ë³ñíîñò³ òêàíèí [31].

Îñòàíí³ì ÷àñîì ç’ÿâëÿþòüñÿ åï³äåì³î-
ëîã³÷í³ äîêàçè òîãî, ùî çàïàëüí³ ìàðêåðè
ïåðåäáà÷àþòü ðîçâèòîê ä³àáåòó ³ ãëþêîçíîãî
äèñáàëàíñó, àëå äàíèõ íå òàê áàãàòî â ïî-
ð³âíÿíí³ ç äàíèìè ïðî ³íäóêö³þ ñåðöåâî-
ñóäèííèõ çàõâîðþâàíü.

Âðàõîâóþ÷è á³îëîã³÷í³ åôåêòè öèòîê³í³â,
¿õ ï³äâèùåíó åêñïðåñ³þ ó ïàö³ºíò³â ç ÃÕ,
³íñóë³íîðåçèñòåíòí³ñòþ, îæèð³ííÿì, ìîæíà
ïðèïóñòèòè, ùî çàïàëåííÿ â³ä³ãðàº ÷èìàëó
ðîëü â ïàòîãåíåç³ ðàííüîãî ðîçâèòêó ÖÄ 2-ãî
òèïó òà éîãî óñêëàäíåíü.

Ïëåéîòðîïí³ öèòîê³íè ñ³ìåéñòâà ²Ë-6
(îíêîñòàòèí Ì òà ³íòåðëåéê³í-6) ãðàþòü
êëþ÷îâó ðîëü â áàãàòüîõ ô³ç³îëîã³÷íèõ ³ ïàòî-
ô³ç³îëîã³÷íèõ ïðîöåñàõ, ùî âêëþ÷àþòü çàïà-
ëåííÿ, êðîâîòâîðåííÿ, òêàíèíí³ ðåêîíñòðóê-
ö³¿, ðîçâèòîê ³ çðîñòàííÿ êë³òèí [32].

Ñóì³ñíèé ðîçãëÿä ïîêàçíèê³â êîíöåíò-
ðàö³¿ öèòîê³í³â ïðè îö³íö³ ïðîãíîçó äîçâîëÿº
ï³äâèùèòè ä³àãíîñòè÷íó ³ ïðîãíîñòè÷íó çíà-
÷óù³ñòü. Òàê, çã³äíî äàíèõ, îòðèìàíèõ â õîä³
Women’s Health Study [33], ï³äâèùåííÿ ð³âíÿ
îäíî÷àñíî äâîõ ïàðàìåòð³â — Ñ-ðåàêòèâíîãî
á³ëêà ³ ²Ë-6 ³ñòîòíî ï³äâèùóº ðèçèê ðîçâèòêó
ÖÄ ñåðåä çäîðîâèõ æ³íîê ñåðåäíüîãî â³êó.
Æ³íêè, ó ÿêèõ â ïîäàëüøîìó ðîçâèíóâñÿ ÖÄ
2-ãî òèïó, ìàëè âèùèé ñåðåäí³é ²ÌÒ, âîíè
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÷àñò³øå ìàëè â àíàìíåç³ ä³àáåò ñåðåä íàé-
áëèæ÷èõ ðîäè÷³â, âèñîêó ÷àñòîòó ÃÕ òà ã³ïåð-
ë³ï³äåì³¿, à òàêîæ ìåíøå ô³çè÷íèõ íàâàí-
òàæåíü.

²Ë-6 ïðÿìî ³ îïîñåðåäêîâàíî âïëèâàº íà
ìåòàáîë³çì ³ ãîìåîñòàç ãëþêîçè âíàñë³äîê ä³¿
íà êë³òèíè ñêåëåòíî¿ ìóñêóëàòóðè, àäèïîöèòè,
ãåïàòîöèòè, β-êë³òèíè ï³äøëóíêîâî¿ çàëîçè òà
íåéðîåíäîêðèíí³ êë³òèíè [34]. ²Ë-6 ïðèçâî-
äèòü äî ã³ïåðòðèãë³öåðèäåì³¿ âíàñë³äîê çá³ëü-
øåííÿ ë³ïîë³çó, ïå÷³íêîâî¿ ñåêðåö³¿ òðèãë³-
öåðèä³â â äîñë³äæåííÿõ in vivo [35]. Â äîñë³ä-
æåíí³ íà ùóðàõ ïîêàçàíî, ùî ²Ë-6 ïðèãí³÷óº
ñòèìóëþâàííÿ ãëþêîçîþ ñåêðåö³¿ ³íñóë³íó β-
êë³òèíàìè [36]. ²Ë-6 åêñïðåñóºòüñÿ òà âèâ³ëü-
íþºòüñÿ ÿê ç ï³äøê³ðíî¿, òàê ³ ç â³ñöåðàëüíî¿
æèðîâî¿ òêàíèíè, ïðîòå, çà äàíèìè in vitro,
éîãî âèâ³ëüíåííÿ ç â³ñöåðàëüíî¿ æèðîâî¿ òêà-
íèíè â 3 ðàçè á³ëüøå, í³æ ç ï³äøê³ðíî¿.

Ó äîñë³äæåííÿõ in vitro òà in vivo íà ùóðàõ
³ in vitro íà êë³òèííèõ êóëüòóðàõ äîâåäåíà
çäàòí³ñòü ²Ë-6 çíèæóâàòè ³íñóë³íî÷óòëèâ³ñòü
ãåïàòîöèò³â âíàñë³äîê âçàºìîä³¿ ç ³íñóë³íî-
âèìè ñèãíàëüíèìè øëÿõàìè [37–39]. Àíã³î-
òåíçèí II ï³äâèùóº ïðîäóêö³þ ²Ë-6 ãåïàòî-
öèòàìè, ùî òàêîæ ñïðèÿº ðîçâèòêó ³íñóë³-
íîðåçèñòåíòíîñò³ [40]. Â ö³ëîìó ââàæàºòüñÿ,
ùî ï³äâèùåííÿ ð³âíÿ ²Ë-6 ïðèçâîäèòü äî
çá³ëüøåííÿ ³íñóë³íîðåçèñòåíòíîñò³ âíàñë³äîê
ïðèãí³÷åííÿ GLUT4. Ïðè ñóì³ñí³é ä³¿ ²Ë-6 ç
³íøèìè öèòîê³íàìè ñïîñòåð³ãàâñÿ öèòîòîê-
ñè÷íèé åôåêò â³äíîñíî β-êë³òèí ï³äøëóíêî-
âî¿ çàëîçè [41]. Áóëî âñòàíîâëåíî, ùî çà
äåê³ëüêà ðîê³â äî ïðîÿâó ÖÄ ðåºñòðóºòüñÿ ï³ä-
âèùåíèé ð³âåíü öèðêóëþþ÷îãî ²Ë-6, íà ï³ä-
ñòàâ³ ÷îãî áóëî çðîáëåíî ïðèïóùåííÿ, ùî ï³ä-
âèùåííÿ ð³âíÿ ²Ë-6 ìîæå áóòè ïðåäèêòîðîì
ðîçâèòêó ÖÄ 2-ãî òèïó [33, 42, 43]. Êð³ì òîãî,
³íñóë³í, âì³ñò ãëþêîçè â ïëàçì³ êðîâ³, ôàêòîð
çðîñòàííÿ ô³áðîáëàñò³â, à òàêîæ ïðîäóêòè
ïåðîêñèäàö³¿ ë³ï³ä³â ³ á³ëê³â çäàòí³ ³íäóêóâàòè
ñèíòåç öèòîê³í³â ñ³ìåéñòâà ²Ë-6 [44, 45].

²Ë-6 ³ îíêîñòàòèí Ì øëÿõîì àêòèâ³çàö³¿
ÐÀ²-1 â æèðîâ³é òêàíèí³ ìîæóòü ñïðèÿòè
çá³ëüøåííþ ðèçèêó ñåðöåâî-ñóäèííèõ

óñêëàäíåíü ó ïàö³ºíò³â ç îæèð³ííÿì [46].
Îæèð³ííÿ àñîö³þºòüñÿ ç ðåçèñòåíòí³ñòþ äî
³íñóë³íó, ðîçâèòêîì ÖÄ 2-ãî òèïó ³ ³íøè-
ìè ìåòàáîë³÷íèìè ïîðóøåííÿìè, ñèíäðî-
ìîì ðåçèñòåíòíîñò³ äî ³íñóë³íó. Âñ³ ïàö³ºí-
òè, ÿê³ ñòðàæäàþòü îæèð³ííÿì, çàçíàþòü
âèñîêèé ðèçèê ðîçâèòêó ñåðöåâî-ñóäèííèõ
çàõâîðþâàíü [47–49]. Æèðîâà òêàíèíà â äàíèé
÷àñ ñïðèéìàºòüñÿ ÿê åíäîêðèííèé îðãàí,
ó ÿêîìó â³äáóâàºòüñÿ ñåêðåö³ÿ ð³çíèõ öèòî-
ê³í³â, ãîðìîí³â ³ ³íøèõ ìåòàáîë³ò³â, òàêèõ ÿê
³íã³á³òîð àêòèâàòîðà ïëàçì³íîãåíó-1 (PAI-1),
²Ë-6, ²Ë-8, ëåïòèí, ðåçèñòèí òà ³í. [50–52].
Çá³ëüøåííÿ PAI-1 åêñïðåñóº ôàêòîðè ñåðöåâî-
ñóäèííîãî ðèçèêó, îñîáëèâî ó ïàö³ºíò³â ç ³í-
ñóë³íîðåçèñòåíòí³ñòþ [53]. Íåùîäàâíî ïðî-
âåäåí³ äîñë³äæåííÿ ïîêàçàëè, ùî æèðîâà
òêàíèíà â íàäëèøêó ïðèñóòíÿ ïðè ³íñó-
ë³íîðåçèñòåíòíîñò³ ³ ïðîäóêóº çíà÷íó ê³ëü-
ê³ñòü PAI-1, à ïëàçìîâ³ ð³âí³ PAI-1 ò³ñíî
êîðåëþþòü ç ³íäåêñîì ìàñè ò³ëà. Îíêîñòàòèí
Ì àêòèâ³çóº PAI-1 â êàðä³îì³îöèòàõ, àñò-
ðîöèòàõ ³ åíäîòåë³àëüíèõ êë³òèíàõ [54].
Êð³ì òîãî, ñèðîâàòêîâ³ ð³âí³ ²Ë-6 çíà÷íî
âèùå ó ïàö³ºíò³â ç îæèð³ííÿì ³ ñóòòºâî êîðå-
ëþþòü ç ³íäåêñîì ìàñè ò³ëà. Îòæå, ìîæíà ââà-
æàòè, ùî ²Ë-6 ³ îíêîñòàòèí Ì ïðè àêòèâ³çà-
ö³¿ PAI-1 â æèðîâ³é òêàíèí³ ñïðèÿþòü çá³ëü-
øåííþ ñåðöåâî-ñóäèííîãî ðèçèêó ó õâîðèõ
ç îæèð³ííÿì ³ ³íñóë³íîðåçèñòåíòí³ñòþ [46].
Çã³äíî ç îñòàíí³ìè äîñë³äæåííÿìè, çàïà-
ëüí³ ìàðêåðè ìîæóòü áóòè ïðîãíîñòè÷íèìè
ôàêòîðàìè íå ò³ëüêè ÖÄ 2-ãî òèïó, àëå é
óñêëàäíåíü, ùî ïîâ’ÿçàí³ ç ä³àáåòîì.

Òàêèì ÷èíîì, öèòîê³íè º âàæëèâèìè ôàê-
òîðàìè, ùî áåðóòü ó÷àñòü â ïàòîãåíåç³ á³ëü-
øîñò³ ñåðöåâî-ñóäèííèõ çàõâîðþâàíü, ó òîìó
÷èñë³ â ïàòîãåíåç³ ã³ïåðòîí³÷íî¿ õâîðîáè, ùî
ñóïðîâîäæóºòüñÿ ïîðóøåííÿìè âóãëåâîäíîãî
îáì³íó. Òîìó âèâ÷åííÿ êë³í³÷íîãî, á³îõ³ì³÷-
íîãî òà ³ìóííîãî ñòàòóñó õâîðèõ, âèçíà÷åííÿ
ôàêòîð³â, ùî ìîæóòü ñïðèÿòè ðîçâèòêó ïðå-
ä³àáåòó, ÖÄ 2-ãî òèïó ó õâîðèõ íà ã³ïåðòîí³÷íó
õâîðîáó, º àêòóàëüíèì ³ ñâîº÷àñíèì òà ìàº
âåëèêå òåîðåòè÷íå ³ ïðàêòè÷íå çíà÷åííÿ.

Ñïèñîê ë³òåðàòóðè

1. Guidelines on diabetes, prediabetes, and cardiovascular diseases: full text: The Task Force on
Diabetes and Cardiovascular Diseases of the European Society of Cardiology (ESC) and of the European
Association for the Study of Diabetes (EASD) // Eur. Heart J. Suppl. – 2007. – Jun. (¹ 9), suppl. C. –
P. C3–C74.

2.  NIDDM and fasting glucose and insulin concentrations are associated with arterial stiffnes indexes:
the ARIC study / V. Salomaa, W. Riley, J.D. Kark [et al.] // Circulation. – 1995. – ¹ 91. – P. 1432–1443.

Т Е Р А П І Я



73

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ² ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ. 2014. ¹ 1 (62)

3. The DECODE Study Group. European Diabetes Epidemiology Group. Glucose tolerance and
mortality: comparison off WHO and ADA diagnostic criteria. – Lancet. – 1999. – P. 617–621.

4. Ìàíüêîâñêèé Á.Í.  Ðîëü ãèïåðãëèêåìèè â ðàçâèòèè ìèêðîñîñóäèñòûõ è êàðäèîâàñ-êóëÿðíûõ
îñëîæíåíèé ñàõàðíîãî äèàáåòà / Á.Í. Ìàíüêîâñêèé // Ë³êè Óêðà¿íè. – 2010. – ¹ 6. – Ñ. 11–15.

5. Ìåòàáîëè÷åñêèé ñèíäðîì: òåðàïåâòè÷åñêèå âîçìîæíîñòè è ïåðñïåêòèâû / Â. Ñ. Çàäè-îí÷åíêî,
Ò.Â. Àäàøåâà, Î. Þ. Äåìè÷åâà, Î. Í. Ïîðûâêèíà // Ñîns. Medicum. – 2005. – ¹ 7. – Ñ. 725–733.

6. John E. Physiology of glucose homeostasis / E. John // Gerich Diabetes Obesity and Metabolism. –
2000. – Vol. 2, December (issue 6). – P. 345–350.

7. Enhanced levels of platelet P-selectin and circulating cytokines in young patients with mild arterial
hypertension / C. Stumpf, S. John, J. Jukic [et al.] // J. Hypertens. – 2005. – Vol. 23. –
P. 995–1000.

8. The hemodynamic link between insulin resistance and hypertension / S. Julius , Ò. Gudbrandsson,
K. Jamerson [et al.] // J. Hypertens. – 1991. – ¹ 9. – P. 983–986.

9. Pradhan A. Obesity, metabolic syndrome, and type 2 diabetes: inflammatory basis of glucose
metabolic disorders / A. Pradhan // Nutr. Rev. – 2007. – Vol. 65. – P. S152–S156.

10. General and abdominal adiposity and risk of death in Europe / T. Pischon, H. Boeing,
K Hoffman [et al.] // New England J. Med. – 2008. – Vol. 359. – P. 2105–2120.

11. Seidell J.C. Assessing obesity: classification and epidemiology / J.C. Seidell, K.M. Flegal // Br.
Med. Bull. – 1997. – P. 238–252.

12. Codario R.A. Type 2 diabetes, prediabetes, and the metabolic syndrome / R.A. Codario. –
2 åd. – LLC, 2011. – 384 p.

13. Òèòàðåíêî Î. Îæèðåíèå è èçáûòî÷íàÿ ìàññà òåëà: ñîâðåìåííûå òåíäåíöèè è ïîäõîäû ê
ðàöèîíàëüíîé òåðàïèè / Î. Òèòàðåíêî // Çäîðîâ’ÿ Óêðà¿íè. – 2009. – èþíü (¹ 13/14). – Ñ. 58–59.

14.  Îæèðåíèå: â ïîèñêàõ ðåøåíèÿ ïðîáëåìû : ïî èòîãàì ìåæäóíàðîäíîãî îáðàçîâàòåëüíîãî
êóðñà, 11–13 èþíÿ, ã. Êèåâ / È. Ì. Ãîðáàñü, Â. È. Ïàíüêèâ, Þ. Â. Áóëäûãèíà [è äð.] // Çäîðîâüå
Óêðàèíû. – 2009. – íîÿáðü (¹ 17). – Ñ. 64–65.

15. Fernandez-Real J.M. Insulin resistance and chronic cardiovascular inflammatory syndrome /
J.M. Fernandez-Real, W. Ricart // Endocrinol. Rew. – 2003. – Vol. 24. – P. 278–301.

16. Ðóíèõèí À.Þ. Ñîâðåìåííûå àñïåêòû ïàòîãåíåçà è ëå÷åíèÿ ñàõàðíîãî äèàáåòà 2 òèïà /
À.Þ. Ðóíèõèí, Þ.Â. Íîâèêîâà // Ðóñ. ìåä. æóðí. Ýíäîêðèíîëîãèÿ. – 2007. – ¹ 15. – Ñ. 2060.

17.  UK Prospective Diabetes Study (UKPDS) Group. Tight blood pressure control and risk of
macrovascular and microvascular complications in type 2 diabetes. UKPDS 38 // Br. Med. J. –
1998. – ¹ 317. – P. 705–713.

18. Association of systolic bloodpressure with macrovascular and microvascular complications of
type 2 abetes (UKPDS 36): prospective observational study / A. Adler, I.M. Stratton, H. Neil [et al.] // Br.
Med. J. – 2000. – ¹ 321. – P. 412–419.

19. Association of hemoglobin A1c with cardiovascular disease and mortality in adults: the European
prospective investigation into cancer in Norfolk / K. T. Khaw, N. Wareham, S. Bingham [et al.] // Ann.
Intern. Med. – 2004. – Vol. 141. – P. 413–420.

20. IDF Clinical Guidelines Task Force. Global guideline for type 2 diabetes. – Brussels: International
Diabetes Federation, 2005. [Åëåêòðîíèé ðåñóðñ] // Ðåæèì äîñòóïó : http://www.idf.org/webdata/docs/
IDF%20GGT2D.pdf

21. Dawber T.R. Incidence of coronary heart disease, stroke and peripheral arterial disease in the
Framingham Study: the Epidemiology of Atherosclerotic Disease / T.R. Dawber. – Cambridge :
M. A. Harvard University Press, 1980. – P. 59–75.

22. Neaton J.D. Serum cholesterol, blood pressure, cigarette smoking, and death from coronary heart
disease. Overall findings and differences by age for 316099 white men (Multiple Risk Factor Intervention
Trial Research Group) / J. D. Neaton, D. Wentworth // Arch. Intern. Med. – 1992. – Vol. 152. – P. 56–64.

23. Kher N. Pathobiology of atherosclerosis – a brief review / N. Kher, J.D. Marsh // Semin. Thromb
Hemost. – 2004. – ¹ 30. – P. 665–672.

24. Ikeda U. Inflammation and coronary artery disease / U. Ikeda // Curr. Vase Pharmacol. – 2003. –
¹ 1. – P. 65–70.

25. Ferroni P. Platelet activation, inflammatory mediators and hypercholesterolemia / P. Ferroni,
S. Basili, G. Davi // Curr. Vase. Pharmacol. – 2003. – ¹ 1. – P. 157–169.

Т Е Р А П І Я



74

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ² ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ. 2014. ¹ 1 (62)

26. Usefulness of high-sensitivity IL-6 measurement for clinical characterization of patients with
coronary artery disease / V. Lubrano, F. Cocci, B. Battaglia [et al.] // Clin. Lab. Anal. – 2005. – ¹ 19. –
P. 110–114.

27. Fluctuating inflammatory markers in patients with stable ischemic heart disease / P. Bogaty,
J.M. Brophy, L. Boyer [et al.] // Arch. Intern. Med. – 2005. – ¹ 24 (1659). – P. 221–226.

28. Effects of different degrees of sympathetic antagonism on cytokine network in patients with ischemic
dilated cardiomyopathy / G. Cinquegrana, L. D’Aniello, M. Landi [et al.] // J. Card. Fail. – 2005. – ¹ 11.
– P. 213–219.

29.  Giulietti A. Monocytes from type 2 diabetic patients have a pro-inflammatory profile. 1,25-
Dihydroxyvitamin D(3) works as anti-inflammatory / A. Giulietti // Diabetes Res. Clin. Pract. – 2007. –
Jul. (¹ 77). – P. 47–57.

30.  Öèòîêèíû: îáùåáèîëîãè÷åñêèå è êàðäèàëüíûå ýôôåêòû / Î.Í. Êîâàëåâà, Ò.Í. Àìáðîñîâà,
Ò. Â. Àùåóëîâà, Ñ. Â. Äåìüÿíåö. – Õàðüêîâ : ÑÏÄ ÔË, 2006. – 226 ñ.

31. Ñèìáèðöåâ À.Ñ. Öèòîêèíû – íîâàÿ ñèñòåìà ðåãóëÿöèè çàùèòíûõ ðåàêöèé îðãàíèçìà /
À. Ñ. Ñèìáèðöåâ // Öèòîêèíû è âîñïàëåíèå. – 2002. – ¹ 1. – Ñ. 7–9.

32. Pelletier J.P. Oncostatin M: foe or friend? / J. P. Pelletier, J. Martel-Pelletier // Arthritis Rheum. –
2003. – Vol. 48. – P. 3301–3303.

33. C-Reactive protein, interleukin-6, and risk of developing type 2 diabetes mellitus / A.D. Pradhan,
J.E. Manson, N. Rifai [et al.] // J. Am. Med. Assos. – 2001. – Vol. 286. – P. 327–334.

34. Kristiansen O.P. Interleukin-6 and diabetes: the good, the bad, or the indifferent? / O.P. Kristiansen,
T. Mandrup-Poulsen // Diabetes. – 2005. – ¹ 54 (suppl. 2). – P. 114–124.

35. Interleukin-6 stimulates hepatic triglyceride secretion in rats / K. Nonogaki, G.M. Fuller,
N.L. Fuentes [et al.] // Endocrinîlogy. – 1995. – ¹ 136. – P. 2143–2149.

36. IL-6 protects pancreatic islet beta cells from proinflammatory cytokines-induced cell death and
functional impairment in vitro and in vivo / S.E. Choi, K.M. Choi, I.H. Yoon [et al.] // Transpl. Immunol.
– 2004. – ¹ 13. – P. 43–53.

37. Differential effects of interleukin-6 and -10 on skeletal muscle and liver insulin action in vivo /
H.J. Kim, T. Higashimori, S.Y. Park [et al.] // Diabetes. – 2004. – ¹ 53. – P. 1060–1066.

38. Chronic exposure to interleukin-6 causes hepatic insulin resistance in mice / P.J. Klover,
T.A. Zimmers, L.G. Koniaris, R.A. Mooney // Diabetes. – 2003. – ¹ 52. – P. 2784–2789.

39. Suppressor of cytokine signaling-3 (SOCS-3), a potential mediator of interleukin-6-dependent
insulin resistance in hepatocytes / J.J. Senn, P.J. Klover, I.A. Nowak [et al.] // J. Biol. Chem. –
2003. – ¹ 278. – P. 13740–13746.

40. The potential influence of inflammation and insulin resistance on the pathogenesis and treatment
of atherosclerosis-related complications in type 2 diabetes / P. Dandona, A. Aljada, A. Chaudhuri,
A. Bandyopadhyay // J. Clin. Endocrinol. Metab. – 2003. – ¹ 88. – P. 2422–2429.

41. Eizirik D.L. A choice of death the signaltransduction of immune-mediated beta-cell apoptosis /
D.L. Eizirik, T. Mandrup-Poulsen // Diabetologia. – 2001. – ¹ 44. – P. 2115–2133.

42. Inflammatory markers and risk of developing type 2 diabetes in women / F.B. Hu, J.B. Meigs,
T.Y. Li [et al.] // Diabetes. – 2004. – ¹ 53. – P. 693–700.

43. Suganami Ò. A paracrine loop between adipocytes and macrophages aggravates inflammatory
changes: role of free fatty acids and tumor necrosis factor alpha / Ò. Suganami, J. Nishida, Y. Ogawa //
Arterioscler. Thromb. Vase. Biol. – 2005. – ¹ 25. – P. 2062–2068.

44. Marney A.M. Aldosterone and end-organ damage / A.M. Marney, N. Brown // J. Clin. Sci. (Lond.). –
2007. – Vol. 113 (6). – P. 267–278.

45. Induction of protein synthesis in cardiac fibroblasts by cardiotrophin-1: integration of multiple
signaling pathways / D.H. Freed [et al.] // Cardiovasc. Res. – 2003. – ¹ 60. – P. 365–375.

46. Rega G. Inflammatory cytokines interleukin-6 and oncostatin M induce plasminogen activator
inhibitor-1 in Human Adipose Tissue / G. Rega, C. Kaun, T.W. Weiss // Circulation. – 2005. – Vol. 111. –
P. 1938–1945.

47. Plasminogen activator inhibitor-1, inflammation, obesity, insulin resistance and vascular risk
/ I. Juhan-Vague, M.C. Alessi, A. Mavri, P.E. Morange // J. Thromb. Haemost. – 2003. – ¹ 1. –
P. 1575–1579.

Т Е Р А П І Я



75

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ² ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ. 2014. ¹ 1 (62)

48. Obesity as an independent risk factor for cardiovascular disease: a 26-year follow up of participants
in the Framingham Heart Study / H.B. Hubert, M. Feinleib, P.M. McNamara, W.P. Castelli // Circula-
tion. – 1983. – ¹ 67. – P. 968–977.

49. Poirier P. Obesity and cardiovascular disease / P. Poirier, R.H. Eckel // Curr. Atheroscler.
Rep. – 2002. – ¹ 4. – P. 448–453.

50. Ahima R.S. Adipose tissue as an endocrine organ / R.S. Ahima, J.S. Flier // Trends. Endocrinol.
Metab. – 2000. – ¹ 11. – P. 327–332.

51. Subcutaneous adipose tissue releases interleukin-6, but not tumor necrosis factor-alpha in vivo /
V. Mohamed-Ali, S. Goodrick, A. Rawesh [et al.] // J. Clin. Endocrinol. Metab. – 1997. –
¹ 82. – P. 4196–4200.

52. Age-dependent spontaneous coronary arterial thrombosis in transgenic mice that express a stable
form of human plasminogen activator inhibitor-1 / M. Eren, C.A. Painter, J.B. Atkinson [et al.] //
Circulation. – 2002. – ¹ 106. – P. 491–496.

53. Kohler H.P. Plasminogen-activator inhibitor type 1 and coronary artery disease / H.P. Kohler,
P.J. Grant // N. Engl. J. Med. – 2000. – ¹ 342. – P. 1792–1801.

54. Plasminogen activator inhibitor-1 expression is regulated by the inflammatory mediators interleukin-
1alpha, tumor necrosis factor-alpha, transforming growth factor-beta and oncostatin M in human cardiac
myocytes / K. Macfelda, T.W. Weiss, C. Kaun // J. Mol. Cell. Cardiol. – 2002. – ¹ 34. – P. 1681–1691.

Î.Í. Êîâàë¸âà, Î.À. Êî÷óáåé
ÃËÞÊÎÌÅÒÀÁÎËÈ×ÅÑÊÈÅ ÍÀÐÓØÅÍÈß Ó ÁÎËÜÍÛÕ ÏÐÈ ÑÎ×ÅÒÀÍÈÈ ÃÈÏÅÐÒÎÍÈ×ÅÑÊÎÉ
ÁÎËÅÇÍÈ È ÑÀÕÀÐÍÎÃÎ ÄÈÀÁÅÒÀ 2-ÃÎ ÒÈÏÀ: ÐÎËÜ ÏÐÎÂÎÑÏÀËÈÒÅËÜÍÛÕ ÖÈÒÎÊÈÍÎÂ

Ðàññìîòðåíû äàííûå ëèòåðàòóðû, êàñàþùèåñÿ ãëþêîìåòàáîëè÷åñêèõ íàðóøåíèé ó áîëüíûõ
ãèïåðòîíè÷åñêîé áîëåçíüþ è ñàõàðíûì äèàáåòîì 2-ãî òèïà. Îáñóæäàåòñÿ äèàãíîñòè÷åñêàÿ è
ïðîãíîñòè÷åñêàÿ öåííîñòü ïðîâîñïàëèòåëüíûõ öèòîêèíîâ íà ñòàäèè ôîðìèðîâàíèÿ íàðóøåíèé
óãëåâîäíîãî îáìåíà ó áîëüíûõ ãèïåðòîíè÷åñêîé áîëåçíüþ. Ïðèâåäåíû ñâåäåíèÿ îá ýêñïåðè-
ìåíòàëüíûõ è êëèíè÷åñêèõ èññëåäîâàíèÿõ, ïîñâÿù¸ííûõ ýòîé ïðîáëåìå.
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òèí Ì, èíòåðëåéêèí-6.

O.M. Kovalyova, Î.A. Kochubei
VIOLATIONS OF CARBOHYDRATE METABOLISM IN HYPERTENSIVE PATIENTS WITH TYPE 2
DIABETES MELLITUS: ROLE OF PROINFLAMMATORY CYTOKINES

Review is represented analysis of literature data on the violations of carbohydrate metabolism in
hypertensive patients with type 2 diabetes mellitus. The diagnostic and prognostic significance of
proinflammatory cytokines at a formative stage carbohydrate metabolism disorders in hypertensive patients
are considered. Results of experimental and clinical studies on this issue are represented.

Key words: violation of carbohydrate metabolism, proinflammatory cytokines, oncostatin M,
interleukin-6.
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