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Ìåòàáîë³÷í³ òà ñóäèíí³ åôåêòè ÿäåðíèõ ðåöåïòîð³â PPAR

Õàðê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò (ì. Õàðê³â)

Îæèð³ííÿ, ³íñóë³íîðåçèñòåíòí³ñòü (²Ð) ³ äèñë³ï³-
äåì³ÿ (ÄËÏ) º ñåðéîçíèìè ÷èííèêàìè ðèçèêó ðîç-
âèòêó ñåðöåâî-ñóäèííî¿ ïàòîëîã³¿, öóêðîâîãî ä³àáåòó 
2 òèïà (ÖÄ2) ³ ìåòàáîë³÷íîãî ñèíäðîìó. Ó çâ’ÿçêó ç 
öèì ïðîâîäÿòüñÿ äîñë³äæåííÿ, ùî ñïðÿìîâàí³ íà 
âèÿâëåííÿ ãåíåòè÷íèõ ÷èííèê³â, ñïðèÿþ÷èõ ðîçâèòêó 
öèõ ïàòîëîã³é ³ ùî âïëèâàþòü íà åôåêòèâí³ñòü ¿õ ìå-
äèêàìåíòîçíî¿ ³ íåìåäèêàìåíòîçíî¿ êîðåêö³¿. Äî íèõ 
â³äíîñÿòü ïîë³ìîðô³çì ãåí³â ðåöåïòîð³â, ùî àêòèâó-
þòüñÿ ïðîëèôåðàòîðàìè ïåðîêñèñîì (peroxisome 
proliferator – activated receptor – PPAR [2]. 

PPAR â³äíîñÿòüñÿ äî ñóïåðñ³ìåéñòâà ÿäåðíèõ 
ãîðìîíàëüíèõ ðåöåïòîð³â ³ º ÷èííèêàìè, ùî ðåãó-
ëþþòü òðàíñêðèïö³þ ãåí³â ïðè àêòèâàö³¿ ¿õ ë³ãàí-
äàìè. PPARs º òàêîæ âàæëèâèìè ìîëåêóëÿðíèìè 
ì³øåíÿìè äëÿ ðîçðîáêè íîâèõ á³ëüø åôåêòèâíèõ 
PPAR-ìîäóëþþ÷èõ ïðåïàðàò³â. Êîìá³íîâàíà òåðàï³ÿ 
àãîí³ñòàìè PPARs, áëîêàòîðàìè ðåí³í-àíã³îòåíçèí-
àëüäîñòåðîíîâî¿ ñèñòåìè (ÐÀÀÑ) ³ ô³áðàòàìè ìîæå 
çíèæóâàòè êàðä³îìåòàáîë³÷íèé ðèçèê ÷åðåç îêðåì³ 
ñïåöèô³÷í³ òà çàãàëüí³ ìåõàí³çìè. 

Âèä³ëÿþòü òðè ³çîòèïè ðåöåïòîð³â PPARs: PPAR 
(NR1C1), PPAR/ (PPAR-äåëüòà àáî NUC1 àáî FAAR) 
³ PPAR (NR1C3). Âîíè ðîçð³çíÿþòüñÿ ëîêàë³çàö³ºþ â 
ð³çíèõ îðãàíàõ ³ òêàíèíàõ. Ãåí PPRÀ (NR1C1) ëþäèíè 
ðîçòàøîâàíèé íà õðîìîñîì³ 22q12-q13. 1 ³ îõîïëþº 
ãåíîìíèé ñåãìåíò á³ëüø 91 kb. ÄÍÊ-çâ’ÿçóþ÷èé 
äîìåí ãåíà âèçíà÷àº çäàòí³ñòü PPARs ç’ºäíóâàòèñÿ 
ç ÷óòëèâèìè åëåìåíòàìè ðåöåïòîðà PPAR â îá-
ëàñò³ ïðîìîòîðà ö³ëüîâèõ ãåí³â. Ñ-òåðì³íàëüíèé ê³-
íåöü PPARs ì³ñòèòü ë³ãàíä-ðåãóëüîâàíèé äîìåí E, 
àáî ë³ãàíä-çâ’ÿçóþ÷èé äîìåí, ÿêèé óòâîðþº âåëèêó 
Ò-ïîä³áíó ë³ãàíä-çâ’ÿçóþ÷ó «êèøåíþ» (1,3 A3) äëÿ 
ïðèñòîñóâàííÿ äî ð³çíèõ ïðèðîäíèõ ³ ñèíòåòè÷íèõ 
ë³ãàíä³â [7]. 

Ìåõàí³çì, çà äîïîìîãîþ ÿêîãî ïðîë³ôåðàòîð ïå-
ðîêñèñîì (PPRE) ðåãóëþº åêñïðåñ³þ ãåí³â, çä³éñíþ-
ºòüñÿ ÷åðåç ãåòåðîä³ìåðíèé êîìïëåêñ PPAR/RXR, 
ÿêèé çâ’ÿçóºòüñÿ ç â³äïîâ³äíèì åëåìåíòîì PPRE 
(êëàñè÷íèé ìåõàí³çì) (ðèñ. 1). Ãåòåðîä³ìåð PPAR: 
RXR ³ñíóº ÿê â àêòèâíîìó, òàê ³ â ³íåðòíîìó ñòàí³. Êîëè 
â³í ³íåðòíèé, òî çâ’ÿçóºòüñÿ ç êî-ðåïðåñîðàìè, íà-
ïðèêëàä NCOR (ÿäåðíèé ðåöåïòîðíèé êî-ðåïðåñîð) 
àáî SMRT («ìîâ÷àçíèé» äîìåí ðåò³íî¿äíèõ ðåöåïòî-
ð³â ³ ðåöåïòîð³â ãîðìîí³â ùèòîâèäíî¿ çàëîçè). Ïðè 
íàÿâíîñò³ ë³ãàíäà àáî äëÿ PPAR, àáî äëÿ RXR, êî-
ðåïðåñîðè â³äîêðåìëþþòüñÿ òàêèì ÷èíîì, ùî ë³ãàí-
äè ìîæóòü çâ’ÿçóâàòèñÿ ³ àêòèâóâàòè êo-àêòèâàòîðè, 

íàïðèêëàä, SRC1 (êî-àêòèâàòîð ñòåðî¿äíèõ ðåöåï-
òîð³â – 1), CBP/p300 (CREB -çâ’ÿçóþ÷èé ïðîòå¿í) òà 
³íø³. Ó ðåçóëüòàò³ öüîãî çâ’ÿçêó â³äáóâàºòüñÿ ñòèìó-
ëÿö³ÿ òðàíñêðèïö³éíî¿ àêòèâíîñò³ ãåí³â ë³ïîãåíåçó, 
ë³ïîë³çó é ìåòàáîë³çìó ãëþêîçè, ïðîöåñ³â, ùî çíè-
æóþòü àòåðîãåíí³ñòü ë³ï³äíîãî ïðîô³ëþ, ï³äâèùóþòü 
÷óòëèâ³ñòü äî ³íñóë³íó òà çä³éñíþþòü ïðîòèçàïàëüí³ 
åôåêòè [6]. 

PPAR ðåãóëþþòü åêñïðåñ³þ ãåí³â, çàëó÷åíèõ 
â øëÿõàõ ïåðîêñèìàëüíîãî ³ ì³òîõîíäð³àëüíîãî 
-îêèñíåííÿ, íàïðèêëàä àöèë – CoA îêñèäàçè, áà-
ãàòîôóíêö³îíàëüíîãî åíçèìà åíî¿ë-CoA ãèäðàòàçà/
äåã³äðîãåíàçà, òà ³íø³. PPAR òàêîæ ðåãóëþº FATP 
(ïðîòå¿í, ùî òðàíñïîðòóº æèðí³ êèñëîòè), FAT/CD36 
(òðàíñëîêàçà æèðíèõ êèñëîò), L – FABP (öèòîçîëüíèé 
ïðîòå¿í ïå÷³íêè, ùî çâ’ÿçóº æèðí³ êèñëîòè) ³ UCP2 ³ 
UCP3 (ðîç’ºäíóþ÷³ ïðîòå¿íè – 2 ³ – 3). Çà äîïîìîãîþ 
çì³íè òðàíñêðèïö³¿ öèõ ãåí³â, àêòèâîâàí³ ðåöåïòîðè 
PPAR ïðèçâîäÿòü äî çá³ëüøåíîãî ðîçùåïëþâàííÿ 
³ çìåíøåíîãî ñèíòåçó òðèãë³öåðèä³â (ÒÃ) ³ æèðíèõ 
êèñëîò, òà çá³ëüøåíîãî çàõîïëåííÿ êë³òèíàìè æèð-
íèõ êèñëîò. Àêòèâí³ñòü PPAR ³ PPAR òàêîæ ðåãóëþ-
ºòüñÿ ôîñôîðèëþâàííÿì, ùî, ó ñâîþ ÷åðãó, àêòèâóº 
MAPKs (ì³òîãåí-àêòèâîâàí³ ïðîòå¿í-ê³íàçè) (ðèñ. 1). 
Äèôåðåíö³àëüíå ðåãóëþâàííÿ àêòèâíîñò³ PPAR ñèã-
íàëüíèìè òðàíñäóêö³éíèìè ïîä³ÿìè çàáåçïå÷óº ìå-
õàí³çì øâèäêîãî, ñïåöèô³÷íîãî äëÿ êë³òèí êîíòðîëþ 
åêñïðåñ³¿ ãåí³â – ì³øåíåé PPAR ïîçàêë³òèííèìè ñòè-
ìóëàìè [6, 17]. 

Ñèãíàëüí³ øëÿõè PPAR ãðàþòü êðèòè÷íó ðîëü 
â ðåãóëþâàíí³ á³îëîã³÷íèõ ïðîöåñ³â â ìåæàõ êàðä³-
îâàñêóëÿðíî¿ ñèñòåìè. Ðåöåïòîðè PPAR íàäçâè-
÷àéíî åêñïðåñîâàí³ â òêàíèíàõ ç âèñîêèìè øâèäêî-
ñòÿìè ì³òîõîíäð³àëüíîãî îêèñíåííÿ æèðíèõ êèñëîò, 
íàïðèêëàä ïå÷³íêà, ñåðöå, ì’ÿçè, íèðêè ³ êë³òèíè 
àðòåð³àëüíî¿ ñò³íêè (ìàêðîôàãè, ãëàäåíüê³ ì’ÿçè ³ 
åíäîòåë³àëüí³ êë³òèíè), ³ âîíè àêòèâóþòüñÿ ô³áðàòà-
ìè, æèðíèìè êèñëîòàìè ³ åéêîçàíî¿äàìè, 15-äåëüòà 
ïðîñòàãëàíäèíîì – J2), ³ îêèñíåíèìè æèðíèìè êèñ-
ëîòàìè. Ðåãóëÿòîðíèé øëÿõ ãåíà PPAR çàëó÷åíèé 
â ïå÷³íêîâó ìåòàáîë³÷íó â³äïîâ³äü íà ÖÄ2 ³ ë³ãàíäè 
PPAR, íàïðèêëàä Wy – 14, 643; öiïðîô³áðàò ³ êëîô³-
áðàò, çàëó÷åí³ â ïðîë³ôåðàö³þ ïåðîêñèñîì ³ ïóõëèíó 
ïå÷³íêè. Äî àãîíèñò³â PPAR òàêîæ â³äíîñÿòü ô³áð³-
êîâó êèñëîòó, ãåì³ô³áðîçèë ôåíîô³áðàò, ÿê³ ë³ì³òó-
þòü öèòîêèí-³íäóêîâàíó àêòèâàö³þ çàïàëüíèõ ôóíê-
ö³é ñóäèííèõ ìîëåêóë àäãåç³¿ (VCAM) – 1 ó â³äïîâ³äü 
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íà ôàêòîð íåêðîçó ïóõëèíè (ÔÍÏ) ³ åêñïðåñ³þ ãåíà 
òêàíèííîãî ÷èííèêà. 

PPAR â³äïîâ³äàº çà çâîðîòí³é òðàíñïîðò õî-
ëåñòåðèíó, àêòèâóþ÷è åêñïðåñ³þ ãåí³â àêöåïòîð³â 
õîëåñòåðèíó – àïîë³ïîïðîòå¿í³â (àïî) AI ³ àïîAII, ÿê³ 
ôîðìóþòü ë³ïîïðîòå¿íè âèñîêî¿ ù³ëüíîñò³ (ËÏÂÙ). 
¯õ ôóíêö³ÿ ïîëÿãàº ó ïåðåíîñ³ õîëåñòåðèíó â³ä õ³-
ëîì³êðîí³â ³ ðåìíàíò³â ë³ïîïðîòå¿í³â äóæå íèçüêî¿ 
ù³ëüíîñò³ (ËÏÄÍÙ) â ïå÷³íêó. Âïëèâ PPAR íà ë³ïî-
ïðîòå¿íè çä³éñíþºòüñÿ ÷åðåç ñòèìóëÿö³þ îêèñíåííÿ 
æèðíèõ êèñëîò ³ ïðîòèä³º ïðîàòåðîãåíîìó ñòàíó çà 
óìîâ âèñîêîãî ð³âíÿ ÒÃ ³ íèçüêîãî ð³âíÿ ËÏÂÙ â ñè-
ðîâàòö³ êðîâ³. 

Âñòàíîâëåíî, ùî PPAR ïðèãí³÷óþòü ãåíè, ³íäó-
êîâàí³ ÿäåðíèì ôàêòîðîì êÂ, òàê³ ÿê ãåíè ìîëåêóëè 
àäãåç³¿ ñóäèííîãî åíäîòåë³þ, öèêëîîêñèãåíàçè-2 
³ ³íòåðëåéê³íà-6, ùî ñêëàäàº ìîëåêóëÿðíó îñíîâó 
äëÿ ïðîòèçàïàëüíèõ åôåêò³â ë³ãàíä³â PPAR in vivo. 
Âïëèâ PPAR íà ñèãíàëüíèé øëÿõ á³ëêà C/EBP, ñêëà-
äàº ìîëåêóëÿðíó îñíîâó äëÿ ³íã³áóâàííÿ ³íòåðëåéê³í-
6-³íäóêîâàíî¿ åêñïðåñ³¿ ãåíà ô³áðèíîãåíó- ³ -b, à 
òàêîæ ñèðîâàòêîâîãî àì³ëî¿äà À. Êð³ì òîãî, ðåöåï-
òîð PPAR ïðèãí³÷óº åêñïðåñ³þ êîìïîíåíò³â ðåöåï-
òîðà ³íòåðëåéê³íà – 6. 

Òàêèì ÷èíîì, á³îëîã³÷í³ ³ òåðàïåâòè÷í³ åôåêòè ðå-
öåïòîð³â PPARa º ðåçóëüòàòîì ïîºäíàííÿ ÿê òðàíñ-
àêòèâàö³éíèõ, òàê ³ òðàíñ-ðåïðåñèâíèõ âëàñòèâîñòåé 
äàíîãî ðåöåïòîðà. PPARa çä³éñíþþòü ðåãóëÿö³þ 
ãåí³â, çàëó÷åíèõ ó çàõîïëåííÿ ³ îêèñíåííÿ æèðíèõ 
êèñëîò, â çàïàëüíèé ïðîöåñ ³ ôóíêö³þ ñóäèí, ãåí³â, 
çàëó÷åíèõ â ë³ï³äíèé ãîìåîñòàç ìàêðîôàã³â [18]. 

PPARs º ô³ç³îëîã³÷íèìè ñåíñîðàìè, ³ â îñòàí-
í³é ÷àñ ââàæàþòüñÿ ì³øåíÿìè äëÿ ³ííîâàö³éíî¿ òå-
ðàï³¿ áàãàòüîõ çàõâîðþâàíü. Ô³áðàòè ïîêðàùóþòü 

ôóíêö³þ åíäîòåë³þ ïðè ã³ïåðòîí³¿ òà îäíî÷àñíî çíè-
æóþòü òèñê ó ïàö³ºíò³â îñîáëèâî ó òèõ, ùî ìàþòü 
ï³äâèùåíèé ð³âåíü ÒÃ êðîâ³ [17]. Êð³ì òîãî, áåç-
àô³áðàò, íà â³äì³íó â³ä ³íøèõ ô³áðàò³â, â ïîð³âíÿííèõ 
äîçàõ àêòèâóº âñ³ òðè ï³äòèïè ðåöåïòîð³â PPARs ³ 
º íåñåëåêòèâíèì ïîì³ðíèì, â ïîð³âíÿíí³ ç ò³îçî-
ë³äèíä³îíàìè (ÒÇÄ), ôàðìàêîëîã³÷íèì àãîíèñ-
òîì. Çà äåÿêèìè äàíèìè áåçàô³áðàò ïîïåðåäæàº 
ðîçâèòîê ä³àáåòó ó îñ³á ç íàäì³ðíîþ âàãîþ ³ íà 42 % 
åôåêòèâí³øèé â ïîð³âíÿíí³ ç ³íøèìè ïðåïàðàòàìè, 
ðåêîìåíäîâàíèìè ïðè ²Ð. Â³í íå âèêëèêàº íàáðÿê³â 
àáî çá³ëüøåííÿ âàãè, âëàñòèâèõ ïîâíèì àãîíèñòàì 
PPAR, ùî äîçâîëÿº çàñòîñîâóâàòè öåé ïðåïàðàò 
äëÿ êîðåêö³¿ ìåòàáîë³÷íèõ ïîðóøåíü ïðè æèðîâ³é 
ïå÷³íö³, ÌÑ, ÖÄ2 – ñòàíàõ, ïîâ'ÿçàíèõ ç ²Ð [6, 17]. 
Ôåíîô³áðàò, êð³ì ã³ïîë³ï³äåì³÷íèõ âëàñòèâîñòåé, 
âîëîä³º çäàòí³ñòþ ï³äâèùóâàòè ð³âåíü àä³ïîíåêòèíà 
ïëàçìè íà 15 % ³ ÷óòëèâ³ñòü äî ³íñóë³íó. Îñîáëèâîñò³ 
ã³ïîë³ï³äåì³÷íîãî åôåêòó ôåíîô³áðàòà ïîëÿãàþòü â 
çíèæåíí³ íà 23 % ê³ëüêîñò³ ìàëåíüêèõ ù³ëüíèõ ÷àñòè-
íîê ËÏÍÙ, ùî âîëîä³þòü àòåðîãåííèìè âëàñòèâîñ-
òÿìè, íå âïëèâàþ÷è íà ð³âåíü õîëåñòåðèíó ËÏÍÙ 
çâè÷àéíî¿ ù³ëüíîñò³ [8, 11]. 

Îñòàíí³ì ÷àñîì ³íòåíñèâíî ðîçâèâàºòüñÿ ñèí-
òåç ïîäâ³éíèõ àãîí³ñò³â PPAR/ ³ ïàí-àãîí³ñò³â 
PPAR/,. Ïîäâ³éí³ ³ ïàí-PPAR-àãîíèñòè º áàãàòî-
îá³öÿþ÷îþ òåðàï³ºþ ïðè ²Ð, ìåòàáîë³÷íîìó ñèíäðî-
ì³, îæèð³íí³, ÄËÏ, ÖÄ2. Àãîí³ñòè PPAR á³ëüøîþ 
ì³ðîþ êîðåãóþòü ÄËÏ, òîä³ ÿê àêòèâàòîðè PPAR, 
íàïðèêëàä ÒÇÄ, ïîêðàùóþòü ²Ð. Àãîí³ñòè, îäíî÷àñíî 
àêòèâóþ÷³ PPAR ³ PPAR, ïîâèíí³ ïîñèëþâàòè åôåê-
òèâí³ñòü ë³ê³â ïðè âèùå çãàäàíèõ ìåòàáîë³÷íèõ ïîðó-
øåííÿõ. Â³äçíà÷åí³ ïåðåâàãè ïðè çàñòîñóâàíí³ íîâèõ 
ïîäâ³éíèõ àãîíèñò³â PPAR/ ãë³òàçàð³â â êîðåêö³¿ 

Ðèñ. 1. Ðåãóëþþ÷³ îñîáëèâîñò³ PPAR/RXR òðàíñêðèïö³éíîãî êîìïëåêñà. 

Íà ä³ÿëüí³ñòü ãåòåðîä³ìåðà âïëèâàº íå ò³ëüêè äîñòóïí³ñòü ÿäåðíèõ ðåöåïòîð³â PPAR è RXR, àëå é â³äïîâ³äíèõ ë³ãàíä³â. Çâ’ÿçóâàííÿ ë³ãàíäà 

ïðèçâîäèòü äî çàëó÷åííÿ êîìïëåêñà êî-àêòèâàòîð³â (PGC-1, SRC-1, CBP/p300). Ïîêàçàíà äèôåðåíö³éíà àêòèâàö³ÿ PPAR ôîñôîðè ëþ-

âàííÿì ÷åðåç ERK-MAPK (³íã³á³òîð) è p38 MAPK àáî ïðîòå¿í ê³íàçà (àêòèâàòîðè). Åêñïðåñ³ÿ ãåí³â PPAR ìîæå âèêëèêàòèñÿ ÷åðåç PDGF-PI3-

ê³íàçà/Akt-øëÿõ [12]. 
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ãîìåîñòàçó ãëþêîçè ³ ë³ï³ä³â â ïîð³âíÿíí³ ç ñåëåêòèâ-
íèìè àãîíèñòàìè PPAR [4, 13]. 

Íåäàâíî ç'ÿâèëèñÿ êë³í³÷í³ äàí³ ïðî ïîäâ³éíèé 
àãîíèñò PPAR/ ðàãàãë³òàçàð. Ïðåïàðàò çíèæóº ð³-
âåíü ãëþêîçè íàòùå, ÒÃ, çàãàëüíîãî õîëåñòåðèíó, 
õîëåñòåðèíó ËÏÍÙ, æèðíèõ êèñëîò, ï³äâèùóº êîí-
öåíòðàö³þ ËÏÂÙ â ïëàçì³, àëå áóëè â³äçíà÷åí³ äåÿê³ 
íåñïðèÿòëèâ³ åôåêòè, ÿê íàïðèêëàä íàáðÿê, àíåì³ÿ 
³ çá³ëüøåííÿ âàãè. Â áàãàòîöåíòðîâîìó ïîäâ³éíî-
ìó-ñë³ïîìó ïëàöåáî-êîíòðîëþþ÷îìó äîñë³äæåíí³ 
åôåêò ïîäâ³éíîãî PPAR / àãîíèñòà ìóðàãë³òàçàðà 
ïðèçâîäèâ äî çíèæåííÿ ãë³êîçèëüîâàíîãî ãåìîãëîá³-
íó, ãëþêîçè íàòùå, ³íñóë³íó, Ñ-ðåàêòèâíîãî á³ëêà, ÒÃ, 
çàãàëüíîãî õîëåñòåðèíó ³ õîëåñòåðèíó ËÏÍÙ ³ aïoB. 
Ð³âåíü õîëåñòåðèíó ËÏÂÙ ï³äâèùóâàâñÿ, çíèæóâàâ-
ñÿ ðèçèê ðîçâèòêó ñåðöåâî-ñóäèííèõ çàõâîðþâàíü 
â ïîð³âíÿíí³ ç ïëàöåáî àáî çàñòîñóâàííÿì ï³îãë³òà-
çîíà. Ïðîòå, ïîä³áíî ³íøèì àãîíèñòàì PPAR, ìóðà-
ãë³òàçàð çá³ëüøóº âàãó ò³ëà ³ ïðèçâîäèòü äî ðîçâèòêó 
íàáðÿê³â, îáìåæóþ÷è êë³í³÷íó äîçó äî 5 ìã/äåíü, ïðè 
ÿê³é ë³êè, éìîâ³ðíî, àêòèâóº PPAR [20]. 

Ã³ïîòåíçèâí³ åôåêòè PPAR. Ïðè îæèð³íí³ àä³-
ïîçíà òêàíèíà ñèíòåçóº òà åêñïðåñóº êîìïîíåí-
òè ðåí³í-àíã³îòåíçèí-àëüäåñòåðîíîâî¿ ñèñòåìè 
(ÐÀÀÑ), ùî ïîòåíö³éíî ñïðèÿº ðîçâèòêó ã³ïåðòåíç³¿ ³ 
ä³º ÿê äîâãîòðèâàëèé ðåãóëÿòîð òèñêó êðîâ³ ³ îá’ºìó 
³íòåðñò³ö³àëüíî¿ ð³äèíè. Ïðèïóñêàþòü, ùî PPAR
òàêîæ ìîæóòü âïëèâàòè íà ñèñòåìíèé ñèñòîë³÷íèé 
òèñê êðîâ³, ìîäóëþâàòè ðåí³í-àíã³îòåíçèí-àëüäåñ-
òåðîíîâó ñèñòåìó [9]. Ïîêàçàíî, ùî ó ìèøåé ç ïðè-
ðîäæåíîþ ñïîíòàííîþ àðòåð³àëüíîþ ã³ïåðòåíç³ºþ äå-
ëåö³ÿ PPAR ñóïðîâîäæóâàëàñÿ çìåíøåííÿì âì³ñòó 
ðåíèíó â ïëàçì³ ç (3525±128) äî (1910±750) ìÎä/ë, 
íîðìàë³çàö³ºþ âì³ñòó â ñèðîâàòö³ êðîâ³ àëüäîñòåðîíó 
³ ïîâí³ñòþ óñóâàëî ã³ïåðòåíç³þ ³ ã³ïåðòðîô³þ ì³îêàðäó. 
Ñòóïåíü àòåðîñêëåðîçíî¿ ïîðàçêè àîðòè ó öèõ ìèøåé 
íà àòåðîãåí³é ä³ºò³ ïðîòÿãîì 12 òèæí³â çìåíøèëàñÿ íà 
80 %, óòâîðåííÿ «ï³íèñòèõ êë³òèí» ç ïåð³òîíåàëüíèõ ìà-
êðîôàã³â ïðèãíîáëþâàëîñÿ íà 92 % çàâäÿêè çíèæåííþ 
àêòèâíîñò³ îêñèäàíòíîãî ñòðåñó. Ö³ äàí³ âêàçóþòü, ùî 
çðîñòàííÿ àêòèâíîñò³ PPAR ìîæå ïîñèëþâàòè ã³ïåð-
òåíç³þ ³ ïðèñêîðþâàòè ðîçâèòîê àòåðîñêëåðîçó çà äî-
ïîìîãîþ àêòèâàö³¿ ÐÀÀÑ [15]. 

Àíã³îòåíçèí II (ATII) âèñòóïàº êëþ÷îâèì åôåê-
òîðîì ÐÀÀÑ, ÿêèé ï³äâèùóº òèñê êðîâ³ ÷åðåç êîí-
ñòðèêö³þ êðîâîíîñíèõ ñóäèí òà çá³ëüøåííÿ ñåêðåö³¿ 
àëüäîñòåðîíó, âèâ³ëüíåííÿ êàòåõîëàì³í³â, àêòèâàö³þ 
ñèìïàòè÷íèõ íåðâ³â ³ ì³îêàðä³àëüíó êîíòðàêòèâí³ñòü. 
Ùå îäíà âàæëèâà âëàñòèâ³ñòü ÀÒII – ñòèìóëþâàííÿ 
ïðîäóêö³¿ àäèïîê³í³â, ùî ðåãóëþþòü ñåðöåâî-ñóäèí-
íó ñèñòåìó é ÷óòëèâ³ñòü äî ³íñóë³íó. Öå çàñâ³ä÷óº, ùî 
ïðèãí³÷åííÿ ÐÀÀÑ ïîïåðåäæàº ðîçâèòîê ä³àáåòó ³ 
ìåòàáîëè÷íîãî ñèíäðîìó. Ïðèïóñêàþòü, ùî PPAR
òàêîæ çäàòí³ âïëèâàòè íà ñèñòåìíèé ñèñòîë³÷íèé 
òèñê êðîâ³, ìîäóëþâàòè ÐÀÀÑ [5]. 

Ïðîòèçàïàëüíà ³ àíòèàòåðîãåííà ä³ÿ PPAR. 
×èñëåííèìè äîñë³äæåííÿìè ïîêàçàíî, ùî ïðè óðà-
æåíí³ ñóäèí íàéâàæëèâ³øèìè ôàêòîðàìè ïàòîãå-
íåçó º ñë³äóþ÷³ òðè: ïîðóøåííÿ ôóíêö³¿ åíäîòåë³þ, 
íàâàíòàæåíîãî îêèñëåíèìè ë³ïîïðîòå¿äàìè; àêòè-
âîâàí³ ìàêðîôàãè; à òàêîæ ïðîë³ôåðóþ÷³ ³ ì³ãðóþ÷³ 

ãëàäêîì’ÿçîâ³ åëåìåíòè ìåä³¿ ñóäèííî¿ ñò³íêè. Ðå-
öåïòîðè PPAR åêñïðåñóþòüñÿ ó âñ³õ öèõ åëåìåíòàõ: 
êë³òèíàõ åíäîòåë³þ, ãëàäêîì`ÿçîâèõ êë³òèíàõ ñóäèí ³ 
ìàêðîôàãàõ [19]. 

Íà ñüîãîäí³øí³é äåíü ìàêðîôàãàì â³äâîäèòüñÿ 
íàéá³ëüø çíà÷óùà ðîëü ó ôîðìóâàíí³ õðîí³÷íîãî çà-
ïàëåííÿ, öå òàêîæ ñòîñóºòüñÿ ðîçâèòêó àòåðîñêëå-
ðîçó ñóäèí. 

²íäóêö³ÿ ìîíîöèò³â/ìàêðîôàã³â äî óòâîðåííÿ 
«ï³íèñòèõ êë³òîê» çä³éñíþºòüñÿ øëÿõîì åêñïðåñ³¿ 
àïîë³ïðîòå¿íà Â-48R. Àãîí³ñòè PPAR- ³ - ³ñòîòíî 
ïðèãí³÷óþòü åêñïðåñ³þ ìÐÍÊ àïîÂ-48R ³ ïðîòå¿-
íó â ìîíîöèòàõ/ìàêðîôàãàõ. Ë³ãàíäè PPAR (ô³-
áðàòè, WY14,643) ïðèãí³÷óþòü ïðîäóêö³þ öèòîê³í³â 
T-õåëïåðàìè 1 (³íòåðôåðîí-, ³íòåðëåéê³íè -2,-17) 
òà ³íäóêóþòü Th2 öèòîê³íè Ò-õåëïåð³â 2 (³íòåðëåéê³-
íè -10, -4, -5) [19]. Êð³ì ë³ï³äîêîðèãóþ÷î¿ ä³¿, PPAR
âòðó÷àþòüñÿ â àòåðîãåíåç íà âñ³õ åòàïàõ ïðîöåñó, ïðè-
ãíîáëþþ÷è çàïàëåííÿ, ì³ãðàö³þ ìîíîöèò³â â ñóäèí-
íó ñò³íêó, òðàíñïîðò õîëåñòåðèíó, óòâîðåííÿ áëÿøêè 
³ òðîìáîç. Ö³ åôåêòè ðåàë³çóþòüñÿ ãîëîâíèì ÷èíîì 
÷åðåç ³íã³áóâàííÿ òðàíñêðèïö³éíèõ ÷èííèê³â – ÿäåð-
íîãî ôàêòîðà NF-êÂ òà àêòèâàö³éíîãî á³ëêà-1 (ÀÐ-
1). Àãîí³ñòè PPAR (ô³áðàòè) ï³äâèùóþòü àêòèâí³ñòü 
ë³ïîïðîòå¿íë³ïàçè, ïîñèëþþòü ñèíòåç àïîÀ-I ³ àïî 
À-Í â ãåïàòîöèòàõ, ïðîÿâëÿþòü òàêîæ ïðîòèçàïàëüí³ 
âëàñòèâîñò³. Ïîêàçàíî òàêîæ, ùî ô³áðàòè ï³äâèùóþòü 
òîëåðàíòí³ñòü äî ãëþêîçè ó îñ³á ç ÖÄ2, îñê³ëüêè âîíè 
÷àñòêîâî ìàþòü âëàñòèâîñòè àãîíèñò³â PPAR [1, 6, 17]. 
Îñîáëèâî âèðàæåíà êàðä³îïðîòåêòîðíà ä³ÿ àãîíèñò³â 
PPAR ó îñ³á ç äèñë³ï³äåì³ºþ, ÖÄ2 ³ ã³ïåð³íñóë³íåì³ºþ 
[9]. 

Â òîé æå ÷àñ ðÿä äàíèõ ñâ³ä÷èòü ïðî òå, ùî â ïåâ-
íèõ óìîâàõ àêòèâàö³ÿ PPAR ìîæå íàäàâàòè ïðîçà-
ïàëüí³ ïðîàòåðîãåíí³ ä³¿. Òàê, ðîçì³ð àòåðîñêëåðîç-
íèõ ïîðàçîê â àîðò³ ó ìèøåé ç ãåíåòè÷íîþ â³äñóòí³ñòþ 
àïîÅ çìåíøóâàâñÿ ïðè â³äñóòíîñò³ PPAR, à ó ìèøåé 
ç â³äñóòí³ñòþ àïîÅ, ÿêèõ ë³êóâàëè êëîô³áðàòîì, ðîç-
ì³ð ïîðàçêè â ïîºäíàíí³ ³ç çðîñòàííÿì âì³ñòó õîëåñ-
òåðèíó â ïëàçì³ áóâ çíà÷íî çá³ëüøåíèé â ïîð³âíÿíí³ ç 
êîíòðîëüíèìè ìèøàìè. Ïðîòå â ³íøèõ äîñë³äæåííÿõ 
âñòàíîâëåí³ âèðàæåí³ àíòèàòåðîãåíí³ âëàñòèâîñò³ àãî-
íèñò³â PPAR. Çàñòîñóâàííÿ ôåíîô³áðàòó çìåíøó-
âàëî ðîçì³ð ïîðàçêè â àîðò³ ó ìèøåé ç äåô³öèòîì ÿê 
àïîÅ, òàê ³ ðåöåïòîð³â ËÏÍÙ [10]. 

Ó êë³í³÷íèõ äîñë³äæåííÿõ ïîêàçàíî, ùî ô³áðàòè 
óïîâ³ëüíþþòü ïðîãðåñóâàííÿ àòåðîñêëåðîçó ³ çìåí-
øóþòü ðèçèê ðîçâèòêó ÖÄ2 ³ ãîñòðèõ êîðîíàðíèõ 
ÿâèù ó îñ³á ÿê ç íàÿâí³ñòþ, òàê ³ â³äñóòí³ñòþ ÖÄ2. Òàê, 
ó 339 îñ³á ç îæèð³ííÿì ³ ²ÌÒ á³ëüøå 30 êã/ì2 (178 îñ³á – 
ãðóïà ë³êóâàííÿ, 161 – ãðóïà êîíòðîëþ) âèçíà÷àëè 
âïëèâ áåçàô³áðàòó íà ðèçèê ðîçâèòêó ÖÄ2 ïðîòÿãîì 
6,3 ðîê³â ñïîñòåðåæåííÿ. Ðîçâèòîê ÖÄ â³äçíà÷åíèé 
â ö³ëîìó â 98 (29 %) âèïàäêàõ – ó 56 (37 %) îñ³á â ãðóï³ 
êîíòðîëþ ³ ó 42 (27 %) ïàö³ºíò³â â ãðóï³ ë³êóâàííÿ, ùî 
ìàéæå íà 30 % ìåíøå. Òåðì³í äî ðîçâèòêó ÖÄ ñêëàëî 
â ñåðåäíüîìó 4 ðîêè â ãðóï³ ë³êóâàííÿ ³ 2 ðîêè – â ãðóï³ 
êîíòðîëþ. Ïðè áàãàòîôàêòîðíîìó àíàë³ç³ ðèçèê ðîç-
âèòêó ÖÄ2 ó îñ³á ãðóïè ë³êóâàííÿ â ïîð³âíÿíí³ ç ãðó-
ïîþ êîíòðîëþ ñêëàâ 0,59. Ïðåä³êòîðàìè ðîçâèòêó 
ÖÄ ó ïàö³ºíò³â ç îæèð³ííÿì áóëè ÒÃ (çá³ëüøåííÿ íà 
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50 ìã/äë) ç êîåô³ö³ºíòîì 1,15 ³ âì³ñò ãëþêîçè íàòùå 
(çá³ëüøåííÿ íà 10 ìã/äë) ç êîåô³ö³ºíòîì 2,27 [16]. 

Ðåöåïòîðè PPAR òà ñóäèííà ñèñòåìà ³ ã³-
ïåðòåíç³ÿ. PPAR ìîæóòü âïëèâàòè íà ïðîöåñè â 
ñóäèíàõ, ùî çàëó÷àþòü åíäîòåë³í-1 ³ îêñèä àçîòó. Çà 
äîïîìîãîþ ³íã³áóâàííÿ ñèãíàëüíîãî øëÿõó ðåöåï-
òîð³â àíã³îòåíçèíó ïåðøîãî òèïó, àêòèâàö³ÿ PPAR 
ãàëüìóº òðîìá³í – îïîñåðåäêîâàíó ³íäóêö³þ åíäî-
òåë³íó-1. ×åðåç ñèãíàëüí³ ìåõàí³çìè åíäîòåë³àëüíèõ 
êë³òèí ë³ãàíäè PPAR âòðó÷àþòüñÿ â ³íäóêö³þ òðàí-
ñïîðòíîãî ïðîòå¿íà æèðíèõ êèñëîò, àíòèîêñèäàíò-
íîãî åíçèìà Cu, Zn-ñóïåðîêñèää³ñìóòàçè òà åíäî-
òåë³àëüíî¿ ñèíòàçè îêñèäó àçîòó (eNOS) (ðèñ. 2) [9]. 
Êð³ì òîãî, â åíäîòåë³àëüíèõ êë³òèíàõ ³íäóêö³ÿ âèâ³ëü-
íåííÿ åíäîòåë³íó-1 ï³ä âïëèâîì îêèñíåíèõ ËÏÍÙ 
³íã³áóºòüñÿ àãîí³ñòàìè PPAR [14]. Àãîí³ñòè PPAR 
çá³ëüøóþòü åêñïðåñ³þ eNOS âèâ³ëüíåííÿì îêñèäó 
àçîòó, õî÷à äàí³ â öüîìó â³äíîøåíí³ ñóïåðå÷ëèâ³. 

Íàäì³ðíà ïðîäóêö³ÿ îêñèäó àçîòó 
ìîæå çá³ëüøèòè óòâîðåííÿ ïå-
ðîêñèí³òðèò³â, ñïðèÿþ÷è ðîçâèòêó 
îêñèäàòèâíîãî ñòðåñó. Íåîäíîç-
íà÷íèìè º ðåçóëüòàòè îäíîãî ³ç 
åêñïåðèìåíòàëüíèõ äîñë³äæåíü, 
ÿêå ïðîâîäèëîñü íà ìèøàõ. Áóëî 
âñòàíîâëåíî, ùî àêòèâàö³ÿ ðåöåï-
òîð³â PPAR ìîæå ñóïðîâîäæóâà-
òèñü ïðèãí³÷åííÿì ôóíêö³îíàëüíî¿ 
àêòèâíîñò³ åNOS [19]. 

 Åôåêòè ïîâ’ÿçàí³ ç åêñïðåñ³ºþ 
åíäîòåë³íó-1 ³ âèâ³ëüíåííÿì îêñèäó 
àçîòó ï³äòâåðäæóþòü, ùî àêòèâàö³ÿ 
PPAR â åíäîòåë³¿ ìîæå ñïðàâëÿòè 
âàçîïðîòåêòèâíèé åôåêò, êîðåãó-
þ÷è îäèí ³ç ìåõàí³çì³â ðîçâèòêó 
äèñôóíêö³¿ åíäîòåë³þ. Öå ìîæå 
ñïðèÿòè ïîë³ïøåííþ ñóäèííî¿ ðå-
àêòèâíîñò³, îñîáëèâî ó ëþäåé ç ã³-
ïåðòðèãë³öåðèäåì³ºþ, ùî ñïîñòå-
ð³ãàºòüñÿ ó â³äïîâ³äü íà ë³êóâàííÿ 
ô³áðàòàìè [18]. Àãîí³ñòè PPAR ³í-
ã³áóþòü òðàíñêðèïö³éíó åêñïðåñ³þ 
³íòðàöåëþëÿðíî¿ àäãåçèâíî¿ ìî-
ëåêóëè-1, ³íäóêîâàíó çàïàëüíèìè 
öèòîê³íàìè, íàïðèêëàä ÔÍÏ [19]. 

Âèÿâëåíî, ùî PPAR çìåíøóº àäãåç³þ ëåéêîöè-
ò³â äî êë³òèí åíäîòåë³þ. Âèñíàæåííÿ åêñïðåñ³¿ ìî-
ëåêóë àäãåç³¿ ï³ä ä³ºþ àãîí³ñò³â PPAR çä³éñíþºòüñÿ, 
éìîâ³ðíî, ÷åðåç ³íã³á³þâàííÿ ïðîçàïàëüíîãî ïîñå-
ðåäíèêà, ãîëîâíîãî ôàêòîðà òðàíñêðèïö³¿ ÿäåðíîãî 
ôàêòîðó kB [5]. Çíàéäåíî äîêàçè, ùî PPARìîæå 
ìàòè ïðîòèçàïàëüíó ä³þ, çíèæóþ÷è ïðîäóêö³þ çà-
ïàëüíèõ öèòîêèí³â øëÿõîì ³íã³á³þâàííÿ ÿäåðíîãî 
ôàêòîðó -êB òà àêòèâíîñò³ ³íäóö³áåëüíî¿ öèêëîîêñè-
ãåíàçè -2 [3]. 

Òàêèì ÷èíîì, PPAR íå ò³ëüêè âïëèâàº íà ìåòà-
áîë³çì ³ òðàíñïîðò ë³ï³ä³â, îêèñíåííÿ æèðíèõ êèñëîò 
³ ãîìåîñòàç ãëþêîçè, àëå òàêîæ ïðîÿâëÿº ïðîòèçà-
ïàëüí³ åôåêòè. Ö³ åôåêòè ïîâ’ÿçàí³ ç ³íã³á³þâàííÿì 
ïðîçàïàëüíèõ öèòîê³í³â, ìîëåêóë àäãåç³¿ ³ á³ëê³â åêñ-
òðàöåëþëÿðíîãî ìàòðèêñó àáî ç³ ñòèìóëÿö³ºþ ïðî-
äóêö³¿ ïðîòèçàïàëüíèõ ìîëåêóë. Â ö³ëîìó, PPAR
çíèæóº ïðîäóêö³þ ïðîçàïàëüíèõ öèòîê³í³â, ùî îá-
ìåæóº ðîçâèòîê çàïàëüíî¿ ðåàêö³¿ ³ àòåðîãåíåç. 

Ðèñ. 2. Àêòèâàö³ÿ PPAR òà ðåàêòèâí³ñòü ñóäèííîãî åíäîòåë³þ. 

Àêòèâàö³ÿ ðåöåïòîð³â PPAR ó åíäîòåë³àëüíèõ êë³òèíàõ çìåíøóº ïðîäóêö³þ ³ ñåêðåö³þ 

åíäîòåë³íó-1 (ET-1), ùî çìåíøóº âàçîêîíñòðèêö³þ ³ ïðîë³ôåðàö³þ êë³òèí ãëàäåíüêèõ ì’ÿç³â. 

PPAR ï³äâèùóº ð³âåíü åíäîòåë³àëüíî¿ NO-ñèíòàçè (eNOS), ÿêà â³äïîâ³äíà çà ãåíåðàö³þ 

îêñèäó àçîòà (NO). ²íäóêö³ÿ åNOS ï³äâèùóº ïðîäóêö³þ NO òà òàêèì ÷èíîì çá³ëüøóº 

âàçîäèëàòàö³þ. Ï³äâèùåííèé NO çìåíøóº åêñïðåñ³þ VCAM-1, êëþ÷îâîãî ôàêòîðó àäãåç³¿ 

ëåéêîöèò³â â åíäîòåë³þ. Àêòèâàö³ÿ PPAR ìîæå áåçïîñåðåäíüî çìåíøóº åêñïðåñ³þ VCAM-

1, ÿêèé áåðå ó÷àñòü â ³íã³áóâàíí³ àêòèâíîñò³ ÿäåðíîãî ôàêòîðó NFB [19]. 
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ÌÅÒÀÁÎË²×Í² ÒÀ ÑÓÄÈÍÍ² ÅÔÅÊÒÈ ßÄÅÐÍÈÕ ÐÅÖÅÏÒÎÐ²Â PPAR ßðìèø Í. Â., Ìîëîäàí Â. ²., 

Øêîëüíèê Â. Â., Ïðîñîëåíêî Ê. Î., Çàé÷åíêî Î. ª., Ãàïîíîâà Î. Ã. 
Ðåçþìå. Îæèð³ííÿ, ³íñóë³íîðåçèñòåíòí³ñòü ³ äèñë³ï³äåì³ÿ º ñåðéîçíèìè ÷èííèêàìè ðèçèêó ðîçâèòêó 

ñåðöåâî-ñóäèííî¿ ïàòîëîã³¿, öóêðîâîãî ä³àáåòó 2 òèïà ³ ìåòàáîë³÷íîãî ñèíäðîìó. Ó çâ’ÿçêó ç öèì ïðîâîäÿòü-
ñÿ äîñë³äæåííÿ, ùî ñïðÿìîâàí³ íà âèÿâëåííÿ ãåíåòè÷íèõ ÷èííèê³â, ñïðèÿþ÷èõ ðîçâèòêó öèõ ïàòîëîã³é ³ ùî 
âïëèâàþòü íà åôåêòèâí³ñòü ¿õ ìåäèêàìåíòîçíî¿ ³ íåìåäèêàìåíòîçíî¿ êîðåêö³¿. Äî íèõ â³äíîñÿòü ïîë³ìîðô³çì 
ãåí³â ðåöåïòîð³â, ùî àêòèâóþòüñÿ ïðîëèôåðàòîðàìè ïåðîêñèñîì – PPAR. PPAR íå ò³ëüêè âïëèâàº íà ìåòà-
áîë³çì ³ òðàíñïîðò ë³ï³ä³â, îêèñíåííÿ æèðíèõ êèñëîò ³ ãîìåîñòàç ãëþêîçè, àëå òàêîæ ïðîÿâëÿº ïðîòèçàïàëüí³ 
åôåêòè. Ö³ åôåêòè ïîâ’ÿçàí³ ç ³íã³á³þâàííÿì ïðîçàïàëüíèõ öèòîê³í³â, ìîëåêóë àäãåç³¿ ³ á³ëê³â åêñòðàöåëþëÿð-
íîãî ìàòðèêñó àáî ç³ ñòèìóëÿö³ºþ ïðîäóêö³¿ ïðîòèçàïàëüíèõ ìîëåêóë. Â ö³ëîìó, PPAR çíèæóº ïðîäóêö³þ 
ïðîçàïàëüíèõ öèòîê³í³â, ùî îáìåæóº ðîçâèòîê çàïàëüíî¿ ðåàêö³¿ ³ àòåðîãåíåç. 

Êëþ÷îâ³ ñëîâà: ³íñóë³íîðåçèñòåíòí³ñòü, äèñë³ï³äåì³ÿ, ïîë³ìîðô³çì ãåí³â, ðåí³í-àíã³îòåíçèí-àëüäîñòå-
ðîíîâà ñèñòåìà, ïðîòèçàïàëüí³ åôåêòè. 
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ÌÅÒÀÁÎËÈ×ÅÑÊÈÅ È ÑÎÑÓÄÈÑÒÛÅ ÝÔÔÅÊÒÛ ßÄÅÐÍÛÕ ÐÅÖÅÏÒÎÐÎÂ PPAR 
ßðìûø Í. Â., Ìîëîäàí Â. È., Øêîëüíèê Â. Â., Ïðîñîëåíêî Ê. À., Çàé÷åíêî Î. Å., Ãàïîíîâà Î. Ã. 
Ðåçþìå. Îæèðåíèå, èíñóëèíîðåçèñòåíòíîñòü è äèñëèïèäåìèÿ ÿâëÿþòñÿ ñåðüåçíûìè ôàêòîðàìè ðèñêà 

ðàçâèòèÿ ñåðäå÷íî-ñîñóäèñòîé ïàòîëîãèè, ñàõàðíîãî äèàáåòà 2 òèïà è ìåòàáîëè÷åñêîãî ñèíäðîìà. Â ñâÿçè 
ñ ýòèì ïðîâîäÿòñÿ èññëåäîâàíèÿ, íàïðàâëåííûå íà âûÿâëåíèå ãåíåòè÷åñêèõ ôàêòîðîâ, ñïîñîáñòâóþùèõ 
ðàçâèòèþ ýòèõ ïàòîëîãèé è âëèÿþùèå íà ýôôåêòèâíîñòü èõ ìåäèêàìåíòîçíîé è íåìåäèêàìåíòîçíîé êîð-
ðåêöèè. Ê íèì îòíîñÿò ïîëèìîðôèçì ãåíîâ ðåöåïòîðîâ, àêòèâèðóåìûõ ïðîëèôåðàòîðàìè ïåðîêñèñîì – 
PPAR. PPAR íå òîëüêî âëèÿåò íà ìåòàáîëèçì è òðàíñïîðò ëèïèäîâ, îêèñëåíèå æèðíûõ êèñëîò è ãîìåîñòàç 
ãëþêîçû, íî òàêæå ïðîÿâëÿåò ïðîòèâîâîñïàëèòåëüíûå ýôôåêòû. Ýòè ýôôåêòû ñâÿçàíû ñ èíãèáèðîâàíèåì 
ïðîâîñïàëèòåëüíûõ öèòîêèíîâ, ìîëåêóë àäãåçèè è áåëêîâ ýêñòðàöåëëþëÿðíîãî ìàòðèêñà èëè ñî ñòèìóëÿ-
öèåé ïðîäóêöèè ïðîòèâîâîñïàëèòåëüíûõ ìîëåêóë. Â öåëîì, PPAR ñíèæàåò ïðîäóêöèþ ïðîâîñïàëèòåëüíûõ 
öèòîêèíîâ, îãðàíè÷èâàåò ðàçâèòèå âîñïàëèòåëüíîé ðåàêöèè è àòåðîãåíåç. 

Êëþ÷åâûå ñëîâà: èíñóëèíîðåçèñòåíòíîñòü, äèñëè ïèäåìèÿ, ïîëèìîðôèçì ãåíîâ, ðåíèí-àíãèîòåíçèí-
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Metabolic and Vascular Effects of Nuclear Receptors PPARYarmysh N. V., Molodan V. I., Shko-

lnik V. V., Prosolenko K. O., Zaychenko O. E., Gaponova O. G. 
Summary. Obesity, insulin resistance (IR) and dyslipidemia (DLP) are a serious risk factor for cardiovascular 

diseases, type 2 diabetes mellitus (DM2) and metabolic syndrome. In this regard, studies that aim to identify 
genetic factors that contribute to the development of these pathologies and influencing the effectiveness of non-
pharmacological and pharmacological correction. These include gene peroxisome proliferator – activated receptor - 
PPAR. PPAR belong to supersimeystva nuclear hormone receptors and the factors that regulate the transcription 
of genes in the activation of their ligands. PPARS are also important molecular targets for development of new 
more effective ppar-modulating drugs. Combination therapy agonists PPARS, blockers of the renin-angiotensin-
aldosterone system (RAAS) and fibrates may reduce the of cardiometabolic risk through some specific and generic. 

PPAR signaling pathways play a critical role in the regulation of biological processes within the cardiovascular 
system. Biological and therapeutic effects of receptor PPAR are a fusion of the trans-activation and trans-repression 
properties of the receptor. PPAR regulates the expression of genes involved in ways peroksymal and mitochondrial 
-oxidation, such as acyl – CoA oxidase, a multifunctional enzyme enoyil-CoA hydratase / dehydrogenase, and 
others. PPAR regulates FATP (a protein that transports fatty acids), FAT/CD36 (fatty acids translocase), L – 
FABP (liver cytosolic protein that binds fatty acids) and UCP2 and UCP3 (separating proteins 2 – 3). By changing 
the transcription of genes activated receptors PPAR leads to increased cleavage and reduced synthesis of 
triglycerides (TG) and fatty acids, and increased cell capture fatty acids. PPAR and PPAR activity is also regulated 
by phosphorylation, which in turn activates MAPKS (mitogen-activated protein kinase). Differential regulation of 
the activity of PPAR signaling events transduktsiynymy provides a mechanism for rapid, cell-specific control of 
gene expression – targets PPAR extracellular stimuls. PPAR A engaged in the regulation of genes involved in the 
capture and oxidation of fatty acids in inflammation and vascular function, genes involved in lipid homeostasis of 
macrophages. PPARS are physiological sensors, and recently considered targets for innovative therapies for many 
diseases. Fibrates improve endothelial function in hypertension and simultaneously reducing pressure in patients 
especially in those with elevated TG levels. IN addition, bezafibrate, unlike other fibrates, in doses comparable 
activates all three subtypes of receptors PPARS is nonselective moderate, compared with tiozolidyndions (TZDs), 
pharmacological agonists. Fenofibrate, in addition to lipid-lowering properties, has the ability to increase the level 
adiponektyna plasma by 15 % and insulin sensitivity. Features of the lipid-lowering effect of fenofibrate include 
reduction of 23 % of small, dense LDL particles, which have atherogenic properties without affecting LDL cholesterol. 

It is believed that PPAR is also able to influence the systemic systolic blood pressure, modulate the RAAS. 
PPARmay influence the processes in the vessels, involving endothelin-1 and nitric oxide. The effects associated 
with the expression of endothelin-1 and nitric oxide release confirming that activation of PPAR in the endothelium 
can produce vazoprotective effect by correcting one of the mechanisms of endothelial dysfunction. This may improve 
vascular reactivity, especially in people with hypertriglyceridemia observed in response to treatment fibrates. PPAR 
agonists inhibit the transcriptional expression intracell adhesion molecule-1 induced by inflammatory cytokines, 
such TNF. 

Revealed that PPARreduces the adhesion of leukocytes to endothelial cells. Depletion expression of adhesion 
molecules under the influence of PPAR agonists is probably due to inhibition of proinflammatory mediator, the main 
transcription factor nuclear factor KB. We found evidence that PPAR may have anti-inflammatory effects, reducing 
the production of inflammatory cytokines by inhibition of nuclear factor-KB and activity of cyclooxygenase-2. 

PPAR not only affects the metabolism and transport of lipids, oxidation of fatty acids and glucose homeostasis 
but also exhibits anti-inflammatory effects. These effects are associated with inhibition of proinflammatory cytokines, 
adhesion molecules and extracellular matrix proteins or with the stimulation of production of anti-inflammatory 
molecules. In general, PPAR reduces the production of proinflammatory cytokines, which limits the development 
of inflammatory response and atherogenesis. 

Key words: insulin resistance, dyslipidemia, gene polymorphism, the renin-angiotensin-aldosterone system, 
anti-inflammatory effects. 
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