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×ÀÑÒÈÍÀ 1
Îãëÿä ë³òåðàòóðè ïðèñâÿ÷åíî àêòóàëüí³é äîñë³äíèöüê³é ïðîáëåì³ – õðîí³÷íîìó çàïàëåí-
íþ, àñîö³éîâàíîìó ç îæèð³ííÿì, öóêðîâèì ä³àáåòîì 2-ãî òèïó òà êàðä³îâàñêóëÿðíèì
ðèçèêîì. Îñê³ëüêè çàïàëåííÿ âèñòóïàº â ðîë³ ïàòîëîã³÷íîãî ìåä³àòîðà çà öèõ êîìîðá³ä-
íèõ ñòàí³â, ðîáëÿòüñÿ ñïðîáè âïëèíóòè íà õðîí³÷íèé çàïàëüíèé ïðîöåñ çà äîïîìîãîþ
ë³êàðñüêèõ çàñîá³â äëÿ çíèæåííÿ ðèçèêó âèíèêíåííÿ ñåðöåâî-ñóäèííèõ çàõâîðþâàíü
àòåðîñêëåðîòè÷íîãî ãåíåçó. Öå ïîâ’ÿçàíî ç íàÿâí³ñòþ ïàòîãåíåòè÷íèõ ñèãíàëüíèõ ìå-
õàí³çì³â, ùî ³í³ö³þþòü ³ ï³äòðèìóþòü çàïàëåííÿ, à òàêîæ çàëó÷àþòü éîãî â ðîçâèòîê
³íñóë³íîðåçèñòåíòíîñò³ é àòåðîãåíåç. Ïîäàíî òåðàïåâòè÷í³ çàõîäè ç ïëåéîòðîïíîþ ïðîòè-
çàïàëüíîþ ä³ºþ (çíèæåííÿ ìàñè ò³ëà, ñòàòèíîòåðàï³ÿ, çàñòîñóâàííÿ àíòèä³àáåòè÷íèõ çà-
ñîá³â), ôàðìàêîëîã³÷í³ âòðó÷àííÿ ç áåçïîñåðåäí³ì âïëèâîì íà çàïàëåííÿ (ñàë³öèëàòè,
íèçüêîäîçîâå çàñòîñóâàííÿ ìåòîòðåêñàòó, á³îëîã³÷í³ ïðåïàðàòè ç ïðîòèçàïàëüíîþ ä³ºþ)
òà ³íø³ ë³êóâàëüí³ çàõîäè ç ïðîòèçàïàëüíèì åôåêòîì (àíòèëåéêîòð³ºíîâà òåðàï³ÿ) ó êîí-
òåêñò³ ¿õíüîãî âïëèâó íà êàðä³îìåòàáîë³÷íèé ðèçèê.
Êëþ÷îâ³ ñëîâà: êàðä³îìåòàáîë³÷í³ ðîçëàäè, çàïàëåííÿ, ë³êàðñüê³ çàñîáè.
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Íåóõèëüíå çðîñòàííÿ ÷àñòîòè âèïàäê³â
öóêðîâîãî ä³àáåòó (ÖÄ) 2-ãî òèïó é ñåðöåâî-
ñóäèííèõ çàõâîðþâàíü (ÑÑÇ) àòåðîñêëåðîòè÷-
íîãî ãåíåçó âíàñë³äîê åï³äåì³¿ îæèð³ííÿ â óñüî-
ìó ñâ³ò³ ï³äòâåðäæóº ðîëü îñòàííüîãî â ³í³-
ö³àö³¿ àáî ïðèñêîðåíí³ ïàòîô³ç³îëîã³÷íèõ ìå-
õàí³çì³â, ùî ïðèçâîäÿòü äî âèíèêíåííÿ ÿê ÖÄ,
òàê ³ êàðä³îâàñêóëÿðíî¿ ïàòîëîã³¿. Ïåâí³ õàðàê-
òåðèñòèêè îæèð³ííÿ, à ñàìå: íàÿâí³ñòü òðèãë³-
öåðèä³â æèðîâî¿ òêàíèíè, îêñèäàòèâíèé ñòðåñ
òà ñòðåñ åíäîïëàçìàòè÷íîãî ðåòèêóëóìà, ì³òî-
õîíäð³àëüíà äèñôóíêö³ÿ é çàïàëåííÿ, óâàæà-
þòü ñüîãîäí³ ïîòåíö³éíèìè ïàòîëîã³÷íèìè
ìåä³àòîðàìè â ìåõàí³çìàõ ôîðìóâàííÿ êàð-
ä³îìåòàáîë³÷íèõ ðîçëàä³â. ßêùî ðåçóëüòàòè
äîêë³í³÷íèõ äîñë³äæåíü ñâ³ä÷àòü ïðî ïîòåí-
ö³éíó åò³îëîã³÷íó ðîëü çàïàëåííÿ â ³í³ö³àö³¿ êàð-
ä³îìåòàáîë³÷íèõ ðîçëàä³â, òî ó êë³í³÷íèõ ùå
âïåâíåíî íå ï³äòâåðäæåíî ó÷àñò³ çàïàëåííÿ
ÿê ïàòîãåíåòè÷íîãî ìåä³àòîðà ó âèíèêíåíí³

³íñóë³íîðåçèñòåíòíîñò³, ÖÄ 2-ãî òèïó àáî ÑÑÇ
àòåðîñêëåðîòè÷íîãî ãåíåçó â ëþäèíè.

Ùîäî êë³í³÷íèõ âçàºìîçâ’ÿçê³â ì³æ ÖÄ
2-ãî òèïó ³ ÑÑÇ, òî äîáðå â³äîìî ï³äâèùåíèé
ðèçèê êàðä³îâàñêóëÿðíî¿ ïàòîëîã³¿ àòåðîñêëå-
ðîòè÷íîãî ãåíåçó â îñ³á ç ÖÄ 2-ãî òèïó ó ïî-
ð³âíÿíí³ ç òàêèì çà éîãî â³äñóòíîñò³. Ó îñ³á
ç ÖÄ 2-ãî òèïó ÑÑÇ âèíèêàþòü íà 10–20 ðîê³â
ðàí³øå, í³æ ó ëþäåé áåç ä³àáåòó, â³äð³çíÿþòü-
ñÿ á³ëüø òÿæêèì êë³í³÷íèì ïåðåá³ãîì òà á³ëüø
äèôóçíèì óðàæåííÿì ñóäèííîãî ðóñëà. Ç ö³º¿
ïðè÷èíè òåðàïåâòè÷í³ ï³äõîäè äî îäíî÷àñíî¿
ïðîô³ëàêòèêè ÷è ë³êóâàííÿ ä³àáåòó é àòåðî-
ñêëåðîçó, ùî ´ðóíòóþòüñÿ íà ïîãëèáëåíîìó
äîñë³äæåíí³ ñï³ëüíèõ ïàòîô³ç³îëîã³÷íèõ ìå-
õàí³çì³â öèõ ïàòîëîã³÷íèõ ñòàí³â, çìîæóòü
ïðèíåñòè âåëèêó êë³í³÷íó êîðèñòü [1].

Â³äîìî, ùî ï³äâèùåí³ êîíöåíòðàö³¿ â êðî-
âîòîö³ ìàðêåð³â ÷è ìåä³àòîð³â çàïàëåííÿ àáî
ãîñòðîôàçîâèõ ïîêàçíèê³â, âêëþ÷íî ç ô³áðè-
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íîãåíîì, Ñ-ðåàêòèâíèì á³ëêîì (ÑÐÁ), ³íòåðëåé-
ê³íîì-6 (²Ë-6), ³íã³á³òîðîì àêòèâàòîðà ïëàçì³-
íîãåíó 1-ãî òèïó, ñ³àëîâîþ êèñëîòîþ, ëåéêîöè-
òàìè, ÿê ³ àñîö³éîâàí³ ç îæèð³ííÿì ïàòîëîã³÷í³
ñòàíè, ñåðåä ÿêèõ ìåòàáîë³÷íèé ñèíäðîì, àð-
òåð³àëüíà ã³ïåðòåíç³ÿ, íåàëêîãîëüíà æèðîâà õâî-
ðîáà ïå÷³íêè òà àòåðîñêëåðîòè÷í³ ÑÑÇ, ò³ñíî
êîðåëþþòü ³ç ÷àñòîòîþ âèïàäê³â ÖÄ 2-ãî òèïó.
Îæèð³ííÿ ç³ ñâîãî áîêó ðîçãëÿäàºòüñÿ ÿê ïàòî-
ëîã³÷íèé ñòàí ç õðîí³÷íèì çàïàëåííÿì, ó ÿêîìó
áåðóòü ó÷àñòü àêòèâîâàí³ ìîíîöèòè ³ òêàíèíí³
ìàêðîôàãè, ùî ïîñèëþþòü çàïàëüíó ðåàêö³þ
÷åðåç ïðîäóêö³þ ïðîçàïàëüíèõ öèòîê³í³â. Ïðè-
ïóñêàºòüñÿ, ùî çàïàëüíèé ñòàí çíèæóº â³äïîâ³äü
³íñóë³í÷óòëèâèõ òêàíèí íà ô³ç³îëîã³÷íó ä³þ ³íñó-
ë³íó ³ ïðèçâîäèòü äî âèíèêíåííÿ ÖÄ 2-ãî òèïó
òà àòåðîñêëåðîòè÷íèõ ÑÑÇ ÷åðåç âïëèâ íà
êë³òèíè êðîâ³ é ñóäèííå ðóñëî.

Ó åêñïåðèìåíòàëüíèõ äîñë³äæåííÿõ, âèêî-
íàíèõ ó 90-õ ðîêàõ ìèíóëîãî ñòîë³òòÿ, óïåðøå
ïðîäåìîíñòðîâàíî çäàòí³ñòü ïðîçàïàëüíèõ öè-
òîê³í³â àäèïîöèòàðíîãî ïîõîäæåííÿ ñïðè÷èíÿ-
òè ³íñóë³íîðåçèñòåíòí³ñòü. Ó ãðèçóí³â ç ³íñóë³-
íîðåçèñòåíòí³ñòþ áóëî âñòàíîâëåíî ï³äâèùå-
íó ïðîäóêö³þ æèðîâîþ òêàíèíîþ ôàêòîðà íå-
êðîçó ïóõëèí- (ÔÍÏ-) òà éîãî ï³äâèùåíó
êîíöåíòðàö³þ â êðîâîòîö³. Áåçïîñåðåäíþ ðîëü
çàïàëåííÿ â ïàòîãåíåç³ àñîö³éîâàíî¿ ç îæèð³í-
íÿì ³íñóë³íîðåçèñòåíòíîñò³ áóëî äîâåäåíî øëÿ-
õîì ïðèãí³÷åííÿ ÔÍÏ- íåéòðàë³çóþ÷èìè àí-
òèò³ëàìè, óâåäåííÿ ÿêèõ â îðãàí³çì òâàðèí ç
³íñóë³íîðåçèñòåíòí³ñòþ ïîêðàùóâàëî ÷óò-
ëèâ³ñòü òêàíèí äî ³íñóë³íó. Ó êë³í³÷íèõ äîñë³ä-
æåííÿõ âñòàíîâëåíî, ùî ³íòåíñèâíà ìîäèô³êà-
ö³ÿ ñïîñîáó æèòòÿ ìîæå ïîçèòèâíî âïëèíóòè
íà ìàðêåðè çàïàëåííÿ é êîàãóëÿö³¿ [2]. Óñ³ ö³ äàí³
ñïîíóêàþòü äîñë³äíèê³â ó âñüîìó ñâ³ò³ ðîçãëÿ-
äàòè çàïàëåííÿ ÿê ì³øåíü äëÿ òåðàïåâòè÷íèõ
âòðó÷àíü, ñïðÿìîâàíèõ íà çíèæåííÿ ðèçèêó
âèíèêíåííÿ êàðä³îìåòàáîë³÷íèõ ðîçëàä³â.

Îòæå, ìåòà äàíîãî îãëÿäó ë³òåðàòóðè –
ïðåäñòàâèòè ïðàêòèêóþ÷èì ë³êàðÿì â³äîì³
òåðàïåâòè÷í³ âòðó÷àííÿ ç ïðîòèçàïàëüíîþ
ä³ºþ, ÿê³ ìîæóòü âïëèíóòè íà õðîí³÷íå çàïà-
ëåííÿ, àñîö³éîâàíå ç îæèð³ííÿì, ³, òàêèì ÷è-
íîì, çíèçèòè ðèçèê âèíèêíåííÿ ÖÄ 2-ãî òèïó
é àòåðîñêëåðîòè÷íèõ ÑÑÇ.

1. Òåðàïåâòè÷í³ ï³äõîäè ç ïëåéîòðîï-
íèìè ïðîòèçàïàëüíèìè âëàñòèâîñòÿìè

1.1. Çíèæåííÿ ìàñè ò³ëà
Ìîäèô³êàö³ÿ ñïîñîáó æèòòÿ ó âèãëÿä³ çíè-

æåííÿ ìàñè ò³ëà ñïðèÿº çìåíøåííþ âèðàæå-

íîñò³ ñèñòåìíî¿ çàïàëüíî¿ ðåàêö³¿ ïðè îæèð³íí³
íåçàëåæíî â³ä íàÿâíîñò³ ÖÄ 2-ãî òèïó çà êîí-
öåíòðàö³ºþ ÑÐÁ ó êðîâîòîö³ â äèíàì³ö³ ñïî-
ñòåðåæåííÿ. Îäíàê çàëèøàºòüñÿ íåâ³äîìèì,
÷è â³äïîâ³äàº ïðè öüîìó çìåíøåííÿ âèðàæå-
íîñò³ çàïàëåííÿ çà ïîêðàùàííÿ ãë³êåì³÷íîãî
êîíòðîëþ ïðè ÖÄ 2-ãî òèïó ÷è çíèæåííÿ ñìåðò-
íîñò³ â³ä êàðä³îâàñêóëÿðíèõ àáî çàãàëüíèõ
ïðè÷èí [3]. Çàõîäè ùîäî çíèæåííÿ ìàñè ò³ëà
ïîñèëþþòü ïðîòèçàïàëüí³ åôåêòè ñòàòèí³â, ùî
ïðèçâîäèòü äî á³ëüø ïîì³òíîãî çíèæåííÿ êîí-
öåíòðàö³¿ ÑÐÁ ó ñèðîâàòö³ êðîâ³. Õ³ðóðã³÷í³
(áàð³àòðè÷í³) ï³äõîäè äî çìåíøåííÿ ìàñè ò³ëà
òàêîæ ñïðèÿþòü çíèæåííþ âì³ñòó òàêèõ ìàð-
êåð³â çàïàëåííÿ, ÿê ÑÐÁ òà ²Ë-6. Ôàðìàêîëî-
ã³÷íà êîðåêö³ÿ îæèð³ííÿ ³ç çàñòîñóâàííÿì îð-
ë³ñòàòó, íàëòðåêñîíó SR àáî áóïðîï³îíó SR
ñïðè÷èíÿº çíèæåííÿ êîíöåíòðàö³¿ ÑÐÁ ó êðîâ³,
à ïðèçíà÷åííÿ ôåíòåðì³íó ÷è òîï³ðàìàòó ïðè-
âîäèòü äî ï³äâèùåííÿ ñèðîâàòêîâîãî ð³âíÿ
àäèïîíåêòèíó [4–6].

1.2. ²íã³á³òîðè 3-ã³äðîêñè-3-ìåòèëãëó-
òàðèë-êîåíçèì À-ðåäóêòàçè (ñòàòèíè)

Ðàíí³ì åôåêòîì ñòàòèí³â ìîæíà ââàæàòè
¿õíþ çäàòí³ñòü çíèæóâàòè ÷àñòîòó âåëèêèõ
êàðä³îâàñêóëÿðíèõ ïîä³é, ùî äîçâîëÿº ïðèïó-
ñòèòè ³ñíóâàííÿ â öüîãî êëàñó ã³ïîë³ï³äåì³÷-
íèõ çàñîá³â ³íøèõ (ïëåéîòðîïíèõ) åôåêò³â ïîçà
îñíîâíèì – ã³ïîõîëåñòåðèíåì³÷íèì, ùî ïîëÿ-
ãàº ó çíèæåíí³ âì³ñòó â êðîâ³ çàãàëüíîãî õîëå-
ñòåðèíó (ÕÑ) óíàñë³äîê çìåíøåííÿ êîíöåíò-
ðàö³¿ ÕÑ ó ñêëàä³ ë³ïîïðîòå¿ä³â íèçüêî¿ ù³ëü-
íîñò³ (ËÏÍÙ). Îäíèì ³ç ïëåéîòðîïíèõ åôåêò³â
ñòàòèí³â º ¿õíÿ ïðîòèçàïàëüíà ä³ÿ. ² õî÷à ðå-
çóëüòàòè ÷èñëåííèõ äîñë³äæåíü äîâîäÿòü
çäàòí³ñòü öèõ ïðåïàðàò³â çíèæóâàòè ð³âåíü òà-
êîãî ìàðêåðà çàïàëåííÿ, ÿê ÑÐÁ, íà 13–50 %,
íåâ³äîìî, ÷è âïëèâàº áåçïîñåðåäíüî òàêå çíè-
æåííÿ íà ïåðåá³ã ÑÑÇ àòåðîñêëåðîòè÷íîãî
ãåíåçó. Ïðèïóñêàºòüñÿ, ùî çìåíøåííÿ êîíöåíò-
ðàö³¿ ÑÐÁ ó êðîâîòîö³ ìàº â³äíîøåííÿ äî çäàò-
íîñò³ ñòàòèí³â ïðèãí³÷óâàòè àêòèâí³ñòü òðàíñ-
êðèïö³éíèõ ôàêòîð³â, ùî àñîö³þþòüñÿ ³ç çàïà-
ëåííÿì, âêëþ÷íî ç íóêëåàðíèìè ôàêòîðàìè
NF-kb òà HIF-1. Êð³ì òîãî, íå âèêëþ÷àºòüñÿ
òîé ôàêò, ùî ïðîòèçàïàëüí³ âëàñòèâîñò³ ñòà-
òèí³â ìîæóòü áóòè âòîðèííèìè ïî â³äíîøåííþ
äî ã³ïîõîëåñòåðèíåì³÷íî¿ ä³¿, îñê³ëüêè îêèñëå-
íèé ÕÑ òà êðèøòàëè ÕÑ àêòèâóþòü â³äïîâ³äí³
ðåöåïòîðè ³íôëàìàñîì (TLRs òà NLRP3).
Ñë³ä â³äì³òèòè, ùî çíèæåííÿ êîíöåíòðàö³¿ ÑÐÁ
ó ñèðîâàòö³ êðîâ³ íå çàëåæèòü â³ä äîáîâî¿ äîçè
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ñòàòèíó é íå êîðåëþº ç³ çíèæåííÿì ÿê çà-
ãàëüíîãî ÕÑ, òàê ³ ÕÑ ËÏÍÙ. Íå çíàéäåíî é
áóäü-ÿêîãî âçàºìîçâ’ÿçêó ì³æ çíèæåííÿì ð³âíÿ
ÑÐÁ ³ ñóòòºâèì ã³ïîõîëåñòåðèíåì³÷íèì åôåê-
òîì ³íã³á³òîð³â ïðîïðîòå¿íêîíâåðòàçè ñóáòèë³-
çèí / êåêñèí ñåðèíïðîòåàçè òèïó 9 (PCSK9) [7],
ùî äîçâîëÿº ïðèïóñòèòè ³ñíóâàííÿ äîäàòêîâèõ
àëüòåðíàòèâíèõ ïðîòèçàïàëüíèõ ìåõàí³çì³â, ÿê³
ñïðàöüîâóþòü ïîçà ãîëîâíó ã³ïîõîëåñòåðèíå-
ì³÷íó ä³þ. Â³äîìî, ùî âèêîðèñòàííÿ ñòàòèí³â
äëÿ ö³ëüîâîãî âïëèâó íà çàïàëåííÿ çà óìîâ îæè-
ð³ííÿ àáî ÖÄ 2-ãî òèïó íå ïîêðàùóº ãë³êåì³÷-
íèé êîíòðîëü, òîìó ñüîãîäí³ íå ìîæå ââàæàòè-
ñÿ óí³ô³êîâàíèì àíòèçàïàëüíèì ï³äõîäîì ïðè
ä³àáåò³ é àòåðîñêëåðîòè÷íèõ ÑÑÇ. Óñå öå ùå
ðàç äîâîäèòü ³ñíóâàííÿ ïåâíèõ â³äì³ííîñòåé ó
çàïàëüíèõ ìåõàí³çìàõ, ÿê³ ðîáëÿòü âíåñîê ó ðîç-
âèòîê ³ ïåðåá³ã ÑÑÇ àòåðîñêëåðîòè÷íîãî ïî-
õîäæåííÿ òà ï³äëÿãàþòü ö³ëüîâîìó âïëèâó íà
íèõ ë³êàðñüêèõ çàñîá³â ³ç ïðîòèçàïàëüíîþ ä³ºþ,
ïîð³âíÿíî ç òàêèìè çà ÖÄ 2-ãî òèïó [8].

2. Ïðîòèçàïàëüí³ âëàñòèâîñò³ àíòèä³à-
áåòè÷íèõ ïðåïàðàò³â

2.1. ²íñóë³í
²íñóë³í øâèäêî ïðèãí³÷óº çàïàëåííÿ çàâ-

äÿêè çíèæåííþ àêòèâíîñò³ NF-kb ôàêòîðà
â ìîíîíóêëåàðíèõ êë³òèíàõ ïåðèôåðè÷íî¿
êðîâ³. Ïðèçíà÷åííÿ ³íñóë³íó ïðè ãîñòðîìó
³íôàðêò³ ì³îêàðäà ïðèïèíÿº çá³ëüøåííÿ êîí-
öåíòðàö³¿ â êðîâ³ ÑÐÁ, ³íã³á³òîðó àêòèâàòîðà
ïëàçì³íîãåíó 1-ãî òèïó, ñèðîâàòêîâîãî àì³ëî¿-
äó À, êëîíó ìîíîíóêëåàðíèõ êë³òèí p47phox,
öèòîçîëüíî¿ îäèíèö³ ìóëüòèïðîòå¿íîâîãî êîì-
ïëåêñó í³êîòèíàì³ä-àäåí³í-äèíóêëåîòèä-ôîñ-
ôàò(ÍÀÄÔ)-îêñèäàçè. Ïåðåøêîäîþ äîñÿã-
íåííþ ïðîòèçàïàëüíèõ åôåêò³â ³íñóë³íó ìîæå
áóòè ã³ïîãë³êåì³ÿ [2].

2.2. Ò³àçîë³äèíä³îíè
Ò³àçîë³äèíä³îíè â³äíîñÿòüñÿ äî àãîí³ñò³â

ðåöåïòîð³â àêòèâîâàíîãî ïðîë³ôåðàòîðà ïåðîê-
ñèäîì ï³äòèïó ãàììà (-ÐÀÏÏ). Åêñïðåñ³ÿ -
ÐÀÏÏ ó ì’ÿçîâ³é òêàíèí³, ÿêó êëàñè÷íî ïîâ’ÿ-
çóâàëè ³ç çàñâîºííÿì ãëþêîçè, âèÿâèëàñü äóæå
íèçüêîþ ÷åðåç ìàëó ù³ëüí³ñòü öüîãî ï³äòèïó
ðåöåïòîð³â ó ì³îçèòàõ. Çà ö³º¿ ïðè÷èíè âïëèâ
ò³àçîë³äèíä³îí³â íà ÷óòëèâ³ñòü ì’ÿçîâî¿ òêàíè-
íè äî ³íñóë³íó îïîñåðåäêîâóºòüñÿ ¿õíüîþ
àãîí³ñòè÷íîþ ä³ºþ íà -ÐÀÏÏ ó æèðîâ³é òêà-
íèí³. Ââàæàþòü, ùî çàõîïëåííÿ â³ëüíèõ æèð-
íèõ êèñëîò ó ì’ÿçîâ³é òêàíèí³ çìåíøóºòüñÿ ó
â³äïîâ³äü íà çá³ëüøåííÿ ¿õíüîãî íàäõîäæåííÿ
â æèðîâ³ êë³òèíè âíàñë³äîê àêòèâàö³¿ -ÐÀÏÏ

ï³ä âïëèâîì ò³àçîë³äèíä³îí³â. Çìåíøåííÿ ë³ïî-
òîêñè÷íî¿ ä³¿ â³ëüíèõ æèðíèõ êèñëîò íà ì’ÿçîâó
òêàíèíó ïðèâîäèòü äî ïîêðàùàííÿ ÷óòëèâîñò³
ì’ÿç³â äî ³íñóë³íó, à çâ³äñè é äî ïîëåãøåííÿ çà-
ñâîºííÿ ãëþêîçè ì’ÿçîâîþ òêàíèíîþ. Ö³êàâî
çàçíà÷èòè, ùî çá³ëüøåííÿ ìàñè æèðîâî¿ òêàíè-
íè âíàñë³äîê ã³ïåðòðîô³¿ ³ ã³ïåðïëàç³¿ àäèïîöèò³â
ï³ä âïëèâîì ò³àçîë³äèíä³îí³â ïîÿñíþºòüñÿ íå
ò³ëüêè ñåëåêòèâíèì ïåðåðîçïîä³ëîì â³ëüíèõ
æèðíèõ êèñëîò ó öþ òêàíèíó, à é ïðèãí³÷åííÿì
åêñïðåñ³¿ ãåíà îæèð³ííÿ, à òàêîæ çíèæåííÿì
ïðîäóêö³¿ ëåïòèíó [9].

Ïðîòèçàïàëüíó ä³þ ò³àçîë³äèíä³îí³â ïîâ’ÿ-
çóþòü ³ç ïðèãí³÷åííÿì åêñïðåñ³¿ íóêëåàðíîãî
ôàêòîðà NF-kb, íàñë³äêîì ÷îãî º çíèæåííÿ
êîíöåíòðàö³¿ ÑÐÁ, ìîíîöèòàðíîãî õåìîàòðàê-
òàíòíîãî ïðîòå¿íó-1, ìåòàëîïðîòå¿íàçè-9
ó êðîâîòîö³. Ïðîòèçàïàëüíèé åôåêò ò³àçîë³äèí-
ä³îí³â åêâ³âàëåíòíèé ã³ïîãë³êåì³÷í³é ä³¿ ïî-
õ³äíîãî ñóëüôîí³ëñå÷îâèíè ãë³ìåï³ðèäó [10].
Ò³àçîë³äèíä³îíè (ðîçèãë³òàçîí ³ ï³îãë³òàçîí)
åôåêòèâíî çíèæóþòü ð³âåíü ãëþêîçè ó õâîðèõ
íà ÖÄ 2-ãî òèïó, âèêîðèñòîâóþòüñÿ äëÿ ïðî-
ô³ëàêòèêè ÖÄ òà çìåíøåííÿ íàêîïè÷åííÿ
òðèãë³öåðèä³â ó ãåïàòîöèòàõ ó îñ³á ç íåàëêî-
ãîëüíîþ æèðîâîþ õâîðîáîþ ïå÷³íêè (ñòåàòî-
çîì). Ò³àçîë³äèíä³îíè çìåíøóþòü çàïàëüí³
çì³íè â îñòð³âöÿõ ï³äøëóíêîâî¿ çàëîçè çà
ó÷àñò³ Ò-êë³òèí ó ðåçóëüòàò³ ïðèãí³÷åííÿ åêñ-
ïðåñ³¿ ïðîçàïàëüíèõ ãåí³â, ùî äåòåðì³íóþòü
öèòîê³íè é ìåòàëåâ³ ïðîòåàçè [9, 10].

2.3. Ìåòôîðì³í
Ìåòôîðì³í ÿê ïðåäñòàâíèê á³ãóàí³ä³â çíè-

æóº âì³ñò ãëþêîçè â êðîâ³ øëÿõîì çìåíøåííÿ
¿¿ âñìîêòóâàííÿ â êèøå÷íèêó, ïðèãí³÷åííÿ ïðî-
äóêö³¿ ãëþêîçè ïå÷³íêîþ òà ï³äâèùåííÿ ¿¿ ïî-
ãëèíàííÿ ïåðèôåðè÷íèìè òêàíèíàìè. Â³äîìî,
ùî ìåòôîðì³í ïðèãí³÷óº ðåñï³ðàòîðíèé êîìï-
ëåêñ-1 äèõàëüíîãî ëàíöþãà, çíèæóþ÷è óòâî-
ðåííÿ åíåðã³¿ ó ôîðì³ àäåíîçèíòðèôîñôàòó
(ÀÒÔ) ó êë³òèí³ íà 40 %. Öå ïðèâîäèòü äî
óòâîðåííÿ â³äíîñíîãî íàäëèøêó àäåíîçèíìî-
íîôîñôàòó (ÀÌÔ) òà çá³ëüøåííÿ ñï³ââ³äíî-
øåííÿ ÀÌÔ/ÀÒÔ, ùî çáóäæóº îñíîâíèé åíåð-
ãåòè÷íèé ñåíñîð êë³òèíè – ïðîòå¿íê³íàçó (ÏÊ),
ÿêà àêòèâóºòüñÿ ÀÌÔ (ÀÌÔÏÊ) ÷åðåç ¿¿ àê-
òèâàòîð LKB1 [11]. Àêòèâàö³ÿ ÀÌÔÏÊ ñïðè-
÷èíÿº ïðîòèçàïàëüíèé åôåêò çàâäÿêè ïðè-
ãí³÷åííþ íóêëåàðíîãî òðàíñêðèïö³éíîãî ôàê-
òîðà NF-kb – îñíîâíîãî ³íäóêòîðà çàïàëåííÿ.
Ìåòôîðì³í çíèæóº ïðîäóêö³þ ÔÍÏ- ³ ²Ë-6
äîçîçàëåæíèì øëÿõîì òà çìåíøóº àêòèâàö³þ
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NF-kb ôàêòîðà, ùî ³íäóêóºòüñÿ ÔÍÏ-. Ïðè-
ãí³÷åííÿ íóêëåàðíîãî ôàêòîðà NF-kb ñïðèÿº
çíèæåííþ ïðîäóêö³¿ ²Ë-1, êîíöåíòðàö³¿ öèð-
êóëþþ÷èõ ó êðîâ³ çàïàëüíèõ ïðîòå¿í³â, âêëþ÷-
íî ³ç ÑÐÁ, ó ïàö³ºíò³â ³ç ÖÄ 2-ãî òèïó àáî ðè-
çèêîì éîãî âèíèêíåííÿ [12]. Ïðîòèçàïàëüíà
ä³ÿ ìåòôîðì³íó íå çàëåæèòü â³ä ð³âíÿ ãë³êåì³¿
³ íàéá³ëüø âèðàæåíà â êë³òèíàõ ³ìóííî¿ ñèñ-
òåìè òà ñóäèííî¿ òêàíèíè. Ïðè öüîìó ìåõà-
í³÷íèé çâ’ÿçîê ì³æ ìåòàáîë³çìîì êë³òèíè é çà-
ïàëåííÿì ìîæå çàëåæèòè â³ä áàëàíñó ì³æ
àêòèâí³ñòþ òðàíñêðèïö³éíîãî ôàêòîðà HIF-1
³ ðåãóëÿö³ºþ ãë³êîë³çó òà îêèñëþâàëüíîãî ôîñ-
ôîðèëþâàííÿ ÷åðåç ÀÌÔÏÊ [13]. Îñê³ëüêè
ë³êàðñüê³ çàñîáè ç ö³ëüîâèì âïëèâîì íà òðàíñ-
êðèïö³éí³ ôàêòîðè HIF çàðàç ðîçðîáëÿþòüñÿ,
êë³í³÷í³ äàí³, ùî ï³äòâåðäæóþòü íåîáõ³äí³ñòü
âïëèâó íà HIF ç ìåòîþ ë³êóâàííÿ ÷è ïðîô³ëàê-
òèêè ÖÄ 2-ãî òèïó, ïîêè ùî â³äñóòí³.

2.4. ²íã³á³òîðè äèïåïòèäèëïåïòèäàçè-4
(ÄÏÏ-4)

Äèïåïòèäèëïåïòèäàçà-4 – öå ïðîòåàçà, ÿêà
äåãðàäóº ³íêðåòèíîâ³ ãîðìîíè, ñåðåä ÿêèõ ãëþ-
êàãîíîïîä³áíèé ïåïòèä-1 (ÃÏÏ-1) ³ ãàñòðàëü-
íèé ³íã³á³òîðíèé ïîë³ïåïòèä, à òàêîæ áàãàòî
³íøèõ ïåïòèä³â. Ó çâ’ÿçêó ç öèì ïðèãí³÷åííÿ
àêòèâíîñò³ ÄÏÏ-4 – ôåðìåíòó, ùî íàëåæèòü
äî ñ³ìåéñòâà ïðîòåàç, – ñïðèÿòèìå çàõèñòó
åíäîãåííèõ ³íêðåòèí³â â³ä äåãðàäàö³¿ òà ïîäî-
âæåííþ ¿õíüîãî àíòèã³ïåðãë³êåì³÷íîãî åôåê-
òó. Äèïåïòèäèëïåïòèäàçà-4 â³äîìà òàêîæ ÿê
òðàíñìåìáðàííèé ãë³êîïðîòå¿í CD26, ùî åêñ-
ïðåñóºòüñÿ íà Ò-ë³ìôîöèòàõ, ìàêðîôàãàõ, åí-
äîòåë³àëüíèõ êë³òèíàõ ³ ðåãóëþº ä³þ öèòîê³í³â
³ õåìîê³í³â, çàëó÷åíèõ ó õåìîòàêñèñ òà àêòè-
âàö³þ Ò-êë³òèí. ²íã³á³òîðè ÄÏÏ-4 ïðèãí³÷óþòü
ä³þ NLRP3 ³íôëàìàñîì, ðåöåïòîð³â TLR4 òà
²Ë-1 ó ìàêðîôàãàõ ëþäèíè ïî÷àñòè ÷åðåç ìå-
õàí³çì çíèæåííÿ àêòèâíîñò³ ïðîòå¿íê³íàçè Ñ.
²íã³á³òîðè ÄÏÏ-4 çìåíøóþòü åêñïðåñ³þ àáî
çíèæóþòü àêòèâí³ñòü ÔÍÏ-, -ñóáîäèíèö³
Ikb-ê³íàçè, õåìîê³íîâîãî ðåöåïòîðà CCR2 òà
ðåöåïòîð³â TLR4, TLR2 ³ JNK1 ìàêðîôàã³â.
Ï³äòâåðäæåííÿì ïðîòèçàïàëüíî¿ ä³¿ öèõ ïðå-
ïàðàò³â º òå, ùî çàñòîñóâàííÿ ³íã³á³òîð³â ÄÏÏ-4
ó õâîðèõ íà ÖÄ 2-ãî òèïó àñîö³þºòüñÿ ç³ çíè-
æåííÿì ÷àñòîòè ðåâìàòè÷íèõ çàõâîðþâàíü.
Ó êîíòåêñò³ ïðîòèçàïàëüíèõ åôåêò³â ³íã³á³òîð³â
ÄÏÏ-4 âàðòî â³äì³òèòè, ùî ñüîãîäí³ áðàêóº
äàíèõ ùîäî âçàºìîçâ’ÿçêó ã³ïîãë³êåì³÷íèõ
åôåêò³â öèõ ïðåïàðàò³â ³ çíèæåííÿ êàðä³îâàñ-
êóëÿðíîãî ðèçèêó [14].

2.5. Àãîí³ñòè ðåöåïòîðà ÃÏÏ-1
Àãîí³ñòè ðåöåïòîðà ÃÏÏ-1 çíèæóþòü ìàñó

ò³ëà ³ çìåíøóþòü àáäîì³íàëüí³ æèðîâ³ íàêî-
ïè÷åííÿ â äîäàòîê äî ïîêðàùàííÿ ñåêðåö³¿
³íñóë³íó, ùî ðåãóëþºòüñÿ ãëþêîçîþ, òà ïðè-
ãí³÷óþòü âèâ³ëüíåííÿ ãëþêàãîíó â êðîâ, ùî
ñïðèÿº óñóíåííþ äèñãë³êåì³¿.

Ïðåäñòàâíèê öüîãî êëàñó ïðåïàðàò³â åê-
ñåíàòèä, çà äàíèìè ïðîâåäåíèõ äîñë³äæåíü,
íàâ³òü çà â³äñóòíîñò³ ñóòòºâîãî çíèæåííÿ ìàñè
ò³ëà ñïðàâëÿº ïðîòèçàïàëüíó ä³þ ³ çäàòíèé
çíèæóâàòè ìàðêåðè çàïàëåííÿ: â³ëüí³ ðàäèêà-
ëè êèñíþ ìîíîíóêëåàðíèõ êë³òèí, àêòèâí³ñòü
òðàíñêðèïö³éíîãî íóêëåàðíîãî ôàêòîðà NF-kb,
åêñïðåñ³þ ìàòðè÷íèõ ðèáîíóêëå¿íîâèõ êèñëîò
äëÿ òàêèõ ìàðêåð³â çàïàëåííÿ, ÿê ÔÍÏ-, ²Ë-,
JNK1, TLR2, TLR4 òà SOC3, òà êîíöåíòðàö³¿
â êðîâîòîö³ ìåòàëîïðîòå¿íàç ÌÑÐ-1 ³ ÌÌÐ9,
à òàêîæ âì³ñò ó ñèðîâàòö³ êðîâ³ àì³ëî¿äó À òà
²Ë-6. Ïîçèòèâíà äèíàì³êà öèõ ïîêàçíèê³â ñïî-
ñòåð³ãàºòüñÿ âæå ÷åðåç äåê³ëüêà ãîäèí ï³ñëÿ
âæèâàííÿ çâè÷àéíî¿ ðàçîâî¿ äîçè ïðåïàðàòó.
Àíàëîã³÷í³ ïðîòèçàïàëüí³ âëàñòèâîñò³ ïðèòà-
ìàíí³ òàêîæ ³íøèì àãîí³ñòàì ÃÏÏ-1, ùî âêà-
çóº íà êëàñîâó ïðîòèçàïàëüíó ä³þ. Ö³êàâèìè
º êë³í³÷í³ äàí³ ùîäî çäàòíîñò³ ë³ðàãëóòèäó ³
ñåìàãëóòèäó çíèæóâàòè ÷àñòîòó âåëèêèõ íå-
ñïðèÿòëèâèõ êàðä³îâàñêóëÿðíèõ ïîä³é ïîð³âíÿ-
íî ç ë³êóâàííÿì áåç çàëó÷åííÿ ³íêðåòèí³â äî-
êàçîâî¿ òåðàï³¿. Ïàö³ºíòè, ÿê³ ó ñêëàä³ àíòèä³à-
áåòè÷íî¿ òåðàï³¿ îòðèìóâàëè ³íêðåòèí, ìàëè
á³ëüø íèçüêèé ð³âåíü ãë³êîçèëüîâàíîãî ãåìî-
ãëîá³íó, á³ëüø ïîì³òíå çíèæåííÿ àðòåð³àëüíî-
ãî òèñêó òà ìàñè ò³ëà, í³æ õâîð³ ç³ ñòàíäàðò-
íèì ë³êóâàííÿì, ÿêå ïîºäíóâàëîñü ³ç ïðèçíà-
÷åííÿì ïëàöåáî [15, 16]. Íå âèÿâëåíî ïîêðà-
ùàííÿ íàñë³äê³â ÑÑÇ àòåðîñêëåðîòè÷íîãî ãå-
íåçó ïðè çàñòîñóâàíí³ ³íøîãî ïðåäñòàâíèêà
êëàñó àãîí³ñò³â ÃÏÏ-1 ë³êñèñåíàòèäó, íåçâà-
æàþ÷è íà òÿæê³ñòü õâîðîáè ïàö³ºíòà, òðè-
âàë³ñòü äîñë³äæåííÿ ÷è áóäü-ÿê³ ³íø³ ôàêòî-
ðè, ÿê³ ìîãëè á âïëèíóòè íà ÷àñòîòó íåñïðè-
ÿòëèâèõ êàðä³îâàñêóëÿðíèõ ïîä³é [17]. Îòæå,
âíåñîê çìåíøåííÿ ñèñòåìíîãî çàïàëåííÿ â
ïîêðàùàííÿ ïðîãíîçó ïðè ÖÄ àáî ÑÑÇ àòå-
ðîñêëåðîòè÷íîãî ïîõîäæåííÿ çàëèøàºòüñÿ
íåâ³äîìèì ³ ïîòðåáóº ïîãëèáëåíîãî âèâ÷åííÿ.

2.6. ²íã³á³òîðè íàòð³éçàëåæíîãî òðàíñ-
ïîðòåðà ãëþêîçè-2 (²ÍÇÒÃ-2)

Öåé êëàñ ïðåïàðàò³â ïðèãí³÷óº ï³äâèùåíó
ðåàáñîðáö³þ ãëþêîçè íèðêàìè òà ïðèñêîðþº
¿¿ åêñêðåö³þ ç ñå÷åþ. Äî íåãë³êåì³÷íèõ åôåêò³â
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öèõ ïðåïàðàò³â ìîæíà â³äíåñòè çíèæåííÿ ìàñè
ò³ëà, çìåíøåííÿ ìàñè â³ñöåðàëüíèõ æèðîâèõ
â³äêëàäåíü, çíèæåííÿ àðòåð³àëüíîãî òèñêó,
çìåíøåííÿ æîðñòêîñò³ àðòåð³é, çíèæåííÿ ð³âíÿ
ñå÷îâî¿ êèñëîòè â ñèðîâàòö³ êðîâ³ òà çìåíøåí-
íÿ âèðàæåíîñò³ àëüáóì³íóð³¿ [18]. Ó åêñïåðè-
ìåíò³ ó ãðèçóí³â ç îæèð³ííÿì ïðîäåìîíñòðîâà-
íî çäàòí³ñòü ²ÍÇÒÃ-2 çìåíøóâàòè âì³ñò æèðó
â ïå÷³íö³ [19]. Ó ëþäåé ïðèçíà÷åííÿ öèõ ïðåïà-
ðàò³â ñóïðîâîäæóºòüñÿ çíèæåííÿì ð³âí³â öèð-
êóëþþ÷èõ ìàðêåð³â çàïàëåííÿ, îäíàê ö³ äàí³ º
îáìåæåíèìè. Ñåðåä ²ÍÇÒÃ-2 ò³ëüêè êàíàãë³ô-
ëîçèí çäàòíèé àêòèâóâàòè ÀÌÔÏÊ. Ïîð³âíÿ-
íî ç ðåæèìîì ñòàíäàðòíî¿ àíòèä³àáåòè÷íî¿
òåðàï³¿ ç äîäàâàííÿì ïëàöåáî âêëþ÷åííÿ ïðåä-
ñòàâíèêà ²ÍÇÒÃ-2 åìïàãë³ôëîçèíó â êîìïëåêñ-

íå àíòèä³àáåòè÷íå ë³êóâàííÿ ñïðèÿº çíèæåííþ
íà 14 % ÷àñòîòè íåñïðèÿòëèâèõ êàðä³îâàñêó-
ëÿðíèõ ïîä³é (êàðä³îâàñêóëÿðíî¿ ñìåðò³, íåôà-
òàëüíîãî ³íôàðêòó ì³îêàðäà àáî ³íñóëüòó) òà
âèïàäê³â õðîí³÷íî¿ ñåðöåâî¿ íåäîñòàòíîñò³ â îñ³á
ç ÖÄ 2-ãî òèïó ³ âèñîêèì ðèçèêîì ñåðöåâî-ñó-
äèííèõ óñêëàäíåíü. Ó ïàö³ºíò³â ³ç ÖÄ 2-ãî òèïó
åìïàãë³ôëîçèí ñïîâ³ëüíþº ïðîãðåñóâàííÿ õðî-
í³÷íî¿ õâîðîáè íèðîê [20] óíàñë³äîê ïîçèòèâíî-
ãî âïëèâó íà ãåìîäèíàì³êó é îá’ºì öèðêóëþþ-
÷î¿ êðîâ³, à òàêîæ íà ñèñòåìíå çàïàëåííÿ, ùî
³ñíóº ïðè ÖÄ 2-ãî òèïó íà òë³ ³íñóë³íîðåçèñòåí-
òíîñò³. Àëå æ ÿêèì ÷èíîì ïðîòèçàïàëüíà ä³ÿ
åìïàãë³ôëîçèíó ìàº â³äíîøåííÿ äî çíèæåííÿ
íà 14 % êîìá³íîâàíî¿ êàðä³îâàñêóëÿðíî¿ òî÷êè,
çàëèøàºòüñÿ íåâ³äîìèì.

References
1. Gregg E.W., Li Y., Wang J., Burrows N.R., Ali M.K., Rolka D. et al. (2014). Changes in diabetes-

related complications in the United States, 1990–2010. N. Engl. J. Med., vol. 370, ¹ 16, pp. 1514–1523.
2. Goldfine A.B., Shoelson S.E. (2017). Therapeutic approaches targeting inflammation for diabetes

and associated cardiovascular risk. J. Clin. Invest., vol. 127, ¹ 1, pp. 83–93.
3. Li G., Zhang P., Wang J., An Y., Gong Q., Gregg E.W. et al. (2014). Cardiovascular mortality, all-

cause mortality, and diabetes incidence after life style intervention for people with impaired glucose
tolerance in the Da Qing Diabetes Prevention Study: a 23-year follow-up study. Lancet Diabetes
Endocrinol., vol. 2, ¹ 6, pp. 474–480.

4. Apovian C.M., Aronne L., Rubino D., Still S., Wyatt H., Burns C. et al. (2013). A randomized,
phase 3 trial of naltrexone SR/bupropion SR on weight and obesity-related risk factors (COR-II). Obesity
(Silver Spring), vol. 21, ¹ 5, pp. 935–943.

5. Derosa G., Maffioli P., Sahebkar A. (2016). Improvement of plasma adiponectin, leptin and
C-reactive protein concentrations by orlistat: a systematic review and meta-analysis. Br. J. Clin. Pharmacol.,
vol. 81, ¹ 5, pp. 819–834.

6. Garvey W.T., Ryan H.D., Henry R., Bohannon N.J., Toplak H., Schwiers M. et al. (2014). Prevention
of type 2 diabetes in subjects with prediabetes and metabolic syndrome treated with phentermine and
topiramate extended release. Diabetes Care, vol. 37, ¹ 4, pp. 912–921.

7. Sahebkar A., Giosia D.P., Stamerra C.A., Grassi D., Pedone S., Ferretti G. et al. (2016). Effect of
monoclonal antibodies to PCSK9 on high-sensitivity C-reactive protein levels: a meta-analysis of
16 randomized controlled treatment arms. Br. J. Clin. Pharmacol., vol. 81, ¹ 6, pp. 1175–1190.

8. Swerdlow D.I., Preiss D., Kuchenbaccker K.B., Holmes M.V., Engmann J.E., Shah T. et al. (2015).
HMG-coenzyme A reductase inhibition, type 2 diabetes, and bodyweight: evidence from genetic analysis
and randomized trials. Lancet, vol. 385 (9965), pp. 351–361.

9. Cusi K., Orsak B., Bril F., Lomonaco R., Hecht J., Ortiz-Lopez C. et al. (2016). Long-term
pioglitazone treatment for patients with nonalcoholic steatohepatitis and prediabetes or type 2 diabetes
mellitus: a randomized trial. Ann. Intern. Med., vol. 165, ¹ 5, pp. 305–315.

10. Kernan W.N., Viscoli C.M., Furie K.L., Yong L.H., Inzucchi S.E., Gorman M. et al. for the IRIS
Trial Investigators (2016). Pioglitazone after ischemic stroke or transient ischemic attack. N. Engl. J.
Med., vol. 374, ¹ 14, pp. 1321–1331.

11.  Madiraju A.K., Erion D.M., Rahimi Y., Zhang X.M., Braddoek D.T., Albright R.A. (2014).
Metformin suppresses gluconeogenesis by inhibiting mitochondrial glycerophosphate dehydrogenase.
Nature, vol. 510, ¹ 7506, pp. 542–546.

12. Kelly B., Tannahill G.M., Murphy M.P., O’Neill L.A. (2015). Metformin inhibits the production of
reactive oxygen species from NADH-ubiquinone oxidoreductase to limit induction of interleukin-1 (IL-1)

ÒÅÐÀÏ²ß



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2018. ¹ 4 (81)

49

and boosts interleukin-10 (IL-10) in lipopolysaccharide (LPS)-activated macrophages. J. Biol. Chem.,
vol. 290, ¹ 33, pp. 20348–20355.

13.Vasamsetti S.B., Karnewar S., Kanugula A.K., Thatipalli A.R., Kumar J.M., Kotamraju S. (2015).
Metformin inhibits monocyte-to-macrophage differentiation via AMPK-mediated inhibition of STATS
activation: potential role in atherosclerosis. Diabetes, vol. 64, ¹ 6, pp. 2028–2041.

14. Green J.B., Bethal A., Armstrong P.A., Buse J.B., Engel S.S., Garg J. et al. for the TECOS Study
Group (2015). Effect of sitagliptin on cardiovascular outcomes in type 2 diabetes. N. Engl. J. Med., vol.
373, ¹ 3, pp. 232–242.

15. Marso S.P., Daniels G.H., Brown-Frandsen K., Kristensen P., Mann J.F.E., Nauck M.A. et al. for
the LEADER Steering Committee on behalf of the LEADER Trial Investigators (2016). Liraglutide and
cardiovascular outcomes in type 2 diabetes. N. Engl. J. Med., vol. 375, ¹ 4, pp. 311–322.

16. Marso S.P., Bain S.C., Consoli A., Eliaschewitz F.G., Jodar E., Leiter L.A. et al. (2016). Semaglutide
and cardiovascular outcomes in patients with type 2 diabetes. N. Engl. J. Med., vol. 375, pp. 1834–1844.

17. Pfeffer M.A., Claggett B., Diaz R., Dickstein K., Gerstein H.C., Kober L.V. et al. (2015). Lixisenatide
in patients with type 2 diabetes and acute coronary syndrome. N. Engl. J. Med., vol. 373, ¹ 23,
pp. 2247–2257.

18. Barnett A.H., Mithal A., Manassie J., Jones R., Rattunde H., Weerie H.J. et al. (2014). Efficacy
and safety of empagliflozin added to existing antidiabetes treatment in patients with type 2 diabetes and
chronic kidney disease: a randomized double-blind, placebo-controlled trial. Lancet Diabetes Endocrinol.,
vol. 2, ¹ 5, pp. 369–384.

19. Nakano S., Kaysuno K., Isaji M., Nagasawa T., Buehrer B., Walker S. et al. (2015). Remogliflozin
etabonate improves fatty liver disease in diet-induced obese male mice. J. Clin. Exp. Hepatol., vol. 5,
¹ 3, pp. 190–198.

20. Wanner C., Inzucchi S.E., Lachin J.M., Fitchett D., von Eynatten M., Mattheus M. et al. for the
EMPA-REG OUTCOME Investigators (2016). Empagliflozin and progression of kidney disease in type 2
diabetes. N. Engl. J. Med., vol. 375, ¹ 4, pp. 323–334.

Â.Â. Ðÿáóõà
ÕÐÎÍÈ×ÅÑÊÎÅ ÂÎÑÏÀËÅÍÈÅ, ÀÑÑÎÖÈÈÐÎÂÀÍÍÎÅ Ñ ÎÆÈÐÅÍÈÅÌ, ÑÀÕÀÐÍÛÌ ÄÈÀÁÅÒÎÌ
2-ÃÎ ÒÈÏÀ È ÊÀÐÄÈÎÂÀÑÊÓËßÐÍÛÌ ÐÈÑÊÎÌ, ÊÀÊ ÌÈØÅÍÜ ÄËß ÒÅÐÀÏÅÂÒÈ×ÅÑÊÈÕ
ÂÌÅØÀÒÅËÜÑÒÂ. ×ÀÑÒÜ 1

Îáçîð ëèòåðàòóðû ïîñâÿùåí àêòóàëüíîé èññëåäîâàòåëüñêîé ïðîáëåìå – õðîíè÷åñêîìó âîñïàëå-
íèþ, àññîöèèðîâàííîìó ñ îæèðåíèåì, ñàõàðíûì äèàáåòîì 2-ãî òèïà è êàðäèîâàñêóëÿðíûì ðèñêîì.
Ïîñêîëüêó âîñïàëåíèå âûñòóïàåò â ðîëè ïàòîëîãè÷åñêîãî ìåäèàòîðà ïðè ýòèõ êîìîðáèäíûõ ñîñòî-
ÿíèÿõ, äåëàþòñÿ ïîïûòêè ïîâëèÿòü íà õðîíè÷åñêèé âîñïàëèòåëüíûé ïðîöåññ ñ ïîìîùüþ ëåêàð-
ñòâåííûõ ñðåäñòâ äëÿ ñíèæåíèÿ ðèñêà âîçíèêíîâåíèÿ ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèé àòåðî-
ñêëåðîòè÷åñêîãî ãåíåçà. Ýòî ñâÿçàíî ñ íàëè÷èåì ïàòîãåíåòè÷åñêèõ ñèãíàëüíûõ ìåõàíèçìîâ, èíèöè-
èðóþùèõ è ïîääåðæèâàþùèõ âîñïàëåíèå, à òàêæå âîâëåêàþùèõ åãî â ðàçâèòèå èíñóëèíîðåçèñòåíò-
íîñòè è àòåðîãåíåç. Ïðåäñòàâëåíû òåðàïåâòè÷åñêèå ìåðîïðèÿòèÿ ñ ïëåéîòðîïíûì ïðîòèâîâîñïàëè-
òåëüíûì äåéñòâèåì (ñíèæåíèå ìàññû òåëà, ñòàòèíîòåðàïèÿ, ïðèìåíåíèå àíòèäèàáåòè÷åñêèõ ñðåäñòâ),
ôàðìàêîëîãè÷åñêèå âìåøàòåëüñòâà ñ íåïîñðåäñòâåííûì âîçäåéñòâèåì íà âîñïàëåíèå (ñàëèöèëàòû,
íèçêîäîçîâîå ïðèìåíåíèå ìåòîòðåêñàòà, áèîëîãè÷åñêèå ïðåïàðàòû ñ ïðîòèâîâîñïàëèòåëüíûì äåé-
ñòâèåì) è äðóãèå ëå÷åáíûå ìåðîïðèÿòèÿ ñ ïðîòèâîâîñïàëèòåëüíûì ýôôåêòîì (àíòèëåéêîòðèåíîâàÿ
òåðàïèÿ â êîíòåêñòå èõ âëèÿíèÿ íà êàðäèîìåòàáîëè÷åñêèé ðèñê.

Êëþ÷åâûå ñëîâà: êàðäèîìåòàáîëè÷åñêèå íàðóøåíèÿ, âîñïàëåíèå, ëåêàðñòâåííûå ñðåäñòâà.

V.V. Riabukha
CHRONIC INFLAMMATION ASOCIATED WITH OBESITY, DIABETES MELLITUS TYPE 2
AND CARDIOVASCULAR RISK AS A TARGET FOR THERAPEUTIC INTERVENTIONS. PART 1

The review is devoted to an actual research problem such as a chronic inflammation associated with
obesity, diabetes mellitus type 2 and cardiovascular risk. As far as inflammation plays a role of pathologic
mediator in these comorbid states, there are several attempts to influence on a chronic inflammatory
process with medications for reduction of cardiovascular atherosclerotic disease risk are being done. It’s
related to an existence of some pathogenic signal mechanisms initiated and supported inflammation as
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well as involved it to the development of insulin resistance and atherogenesis. Several therapeutic
interventions with pleiotropic anti-inflammatory action such as weight loss, therapy with statins, a usage
of antidiabetic medications as well as pharmacologic interventions that directly target inflammation
(salicylates, low-dose methotrexate, biologics as anti-inflammatory drugs) and other therapeutic measures
with anti-inflammatory effect (antileukotrienic therapy) are discussed in the context of their influence on
cardiometabolic risk.

Keywords: cardiometabolic disorders, inflammation, medications.
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