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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Êîìïëåêñíå 
äîñë³äæåííÿ ãåíåòè÷íî îáóìîâëåíèõ îñîáëèâîñòåé 
NF-kB îïîñåðåäêîâàíî¿ ñèãíàëüíî¿ òðàíñäóêö³¿, ùî 
âèçíà÷àº ðîçâèòîê õðîí³÷íîãî ñèñòåìíîãî çàïàëåí-
íÿ ó õâîðèõ íà ìåòàáîë³÷íèé ñèíäðîì òà öóêðîâèé 
ä³àáåò ²² òèïó», 2011-2013 ðð., (¹ äåðæàâíî¿ ðåº-
ñòðàö³¿ 0111U001774). 

Ñòåíîçóþ÷èé àòåðîñêëåðîç (ÀÑ) àðòåð³é º ìîð-
ôîëîã³÷íîþ îñíîâîþ áàãàòüîõ çàõâîðþâàíü, ùî 
ïîâ’ÿçàí³ ç ðîçëàäàìè ñóäèííîãî êðîâîïîñòà÷àííÿ 
òêàíèí ³ îðãàí³â, ç ðîçâèòêîì õðîí³÷íî¿ àáî ãîñòðî¿ 
³øåì³¿ òà íàñòóïíèìè ìåòàáîë³÷íèìè, íåêðîòè÷íèìè 
é ñêëåðîòè÷íèìè íàñë³äêàìè. 

ÀÑ º ñèñòåìíèì ïàòîëîã³÷íèì ïðîöåñîì, ÿêèé 
óðàæóº ÷èñëåíí³ àðòåð³¿, ùî âèìàãàº íåîáõ³äí³ñòü 
õ³ðóðã³÷íî¿ êîðåêö³¿ ïðîñâ³òó ñóäèí (ñòåíòóâàííÿ) 
[11]. Àëå òàê³ ä³¿ íå çóïèíÿþòü ïðîãðåñóâàííÿ àòå-
ðîñêëåðîòè÷íîãî ïðîöåñó, ÷àñòî íå âèð³øóþòü ïðî-
áëåìó ÷åðåç ìàñøòàáí³ñòü óðàæåííÿ, º äîðîãîâàð-
òîþ ïðîöåäóðîþ ç ïåðìàíåíòíèì ðåçóëüòàòîì, ùî 
çàëèøàº ÀÑ àêòóàëüíîþ ïðîáëåìîþ òåðàïåâòè÷íîãî 
àñïåêòó [2,3]. ÀÑ ëåæèòü â îñíîâ³ ³øåì³÷íî¿ õâîðîáè 
ñåðöÿ (²ÕÑ), çîêðåìà, ³íôàðêòó ì³îêàðäó, ãîñòðèõ ïî-
ðóøåíü ìîçêîâîãî êðîâîîá³ãó, ùî º îñíîâíîþ ïðè-
÷èíîþ ñìåðòíîñò³ êàðä³îëîã³÷íèõ òà íåâðîëîã³÷íèõ 
õâîðèõ. 

Äëÿ ôîðìóâàííÿ àòåðîñêëåðîòè÷íîãî óðàæåííÿ 
íåîáõ³äíà ä³ÿ ïàòîãåííèõ ÷èííèê³â òà ðåàë³çàö³ÿ ö³º¿ 
ä³¿ çà äîïîìîãîþ ïàòîãåíåòè÷íèõ ìåõàí³çì³â, ùî íà-
ïðàâëåí³ íà óòâîðåííÿ àòåðîñêëåðîòè÷íî¿ áëÿøêè òà 
çóìîâëþþòü ñòóï³íü ¿¿ ñòàá³ëüíîñò³. 

Ñåðåä áàãàòüîõ òåîð³é, ùî ïîÿñíþþòü àòåðî-
ãåíåç, à ñàìå – ë³ïîïðîòå¿äíî¿ ³íô³ëüòðàö³¿, åíäî-
òåë³àëüíî¿ äèñôóíêö³¿, ïåðåêèñíà, ìîíîêëîíàëüíà, 
ãåíåòè÷íà, ãîðìîíàëüíà, çàïàëüíà, àóòî³ìóííà, ³í-
ôåêö³éíà – æîäíà íå º äîñêîíàëîþ é íå äàº âè÷åðï-
íó â³äïîâ³äü, ÿê ïîïåðåäèòè, çóïèíèòè ÀÑ àáî çàáåç-
ïå÷èòè éîãî çâîðîòí³é ðîçâèòîê [3,32,34]. Ïðîòå, º 
äîâåäåíîþ ó÷àñòü áàãàòüîõ ìåä³àòîð³â çàïàëåííÿ òà 
ðåàêö³é çà ó÷àñòþ ³ìóíîêîìïåòåíòíèõ êë³òèí ó ôîð-
ìóâàíí³ àòåðîñêëåðîòè÷íî¿ áëÿøêè, ÿêà ìîæå áóòè 
ðîçãëÿíóòà, ÿê ïðîäóêòèâíå ñïåöèô³÷íå çàïàëåííÿ. 
² ñàìå çàñòîñóâàííÿ çàñîá³â, ùî ä³þòü íà çàïàëüíèé 
êîìïîíåíò àòåðîãåíåçó, ïîðÿä ç ã³ïîë³ï³äåì³÷íîþ òå-
ðàï³ºþ, åíäîòåë³îïðîòåêòîðàìè òà àíòèàãðåãàíòà-
ìè, º ïåðñïåêòèâíèì íàïðÿìêîì òåðàï³¿ [1,6,12,23]. 

Äëÿ âèçíà÷åííÿ îñíîâíèõ íàïðÿìê³â ë³êóâàëü-
íî¿ ñòðàòåã³¿ ÀÑ íåîáõ³äíî âðàõóâàòè îñíîâí³ ì³øåí³ 

ë³êóâàëüíîãî âïëèâó â³äïîâ³äíî äî ñó÷àñíèõ óÿâëåíü 
ùîäî ïàòîãåíåçó öüîãî çàõâîðþâàííÿ. 

Îäíèì ç íàéâàæëèâ³øèõ êîìïîíåíò³â àòåðîñêëå-
ðîòè÷íîãî óðàæåííÿ ñóäèííî¿ ñò³íêè º õîëåñòåðèí 
(ÕÑ). ÕÑ ñèíòåçóºòüñÿ ó öèòîçîë³ ïåðåâàæíî ãåïà-
òîöèò³â øëÿõîì áëèçüêî 100 ïîñë³äîâíèõ ðåàêö³é çà 
ó÷àñòþ á³ëüøå, í³æ 300 ð³çíèõ á³ëêîâèõ ìîëåêóë. ÕÑ 
â³ä³ãðàº âàæëèâ³ ôóíêö³¿ â îðãàí³çì³ – âõîäèòü ó ñêëàä 
á³îëîã³÷íèõ ìåìáðàí óñ³õ êë³òèí òà âïëèâàº íà ¿õí³ 
âëàñòèâîñò³, º äæåðåëîì æîâ÷íèõ êèñëîò, ñòåðî¿ä-
íèõ ãîðìîí³â. Ïðîì³æí³ ïðîäóêòè ñèíòåçó ÕÑ áåðóòü 
ó÷àñòü ó äèõàëüíîìó ëàíöþãó òà ñèíòåç³ ãë³êîïðîòå¿-
ä³â. Åêçîãåííèé õîëåñòåðèí, ùî íàäõîäèòü ç êèøê³â-
íèêà ó ñêëàä³ õ³ëîì³êðîí³â (ÕÌ), òà ÕÑ, ñèíòåçîâàíèé 
ó ãåïàòîöèòàõ, ñåêðåòóþòüñÿ ó êðîâ ó ñêëàä³ ë³ïî-
ïðîòå¿ä³â äóæå íèçüêî¿ ù³ëüíîñò³ (ËÏÄÍÙ), îñòàíí³ 
îòðèìóþòü àïîïðîòå¿íè Â (àïî-Â) òà Ñ-²² (àïî-Ñ-²²) 
â³ä ë³ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³ (ËÏÂÙ). Ë³ïî-
ïðîòå¿äë³ïàçà êðîâ³, ùî àêòèâóºòüñÿ àïî-Ñ-²², ã³äðî-
ë³çóº òðèãë³öåðèäè (ÒÃ) ó ñêëàä³ ËÏÄÍÙ äî ãë³öåðîëà 
òà æèðíèõ êèñëîò (ÆÊ), ùî ïåðåòâîðþº ËÏÄÍÙ íà 
ë³ïîïðîòå¿äè ïðîì³æíî¿ ù³ëüíîñò³ (ËÏÏÙ), à çãîäîì 
– íà ë³ïîïðîòå¿äè íèçüêî¿ ù³ëüíîñò³ (ËÏÍÙ). Àïî-Â 
òà àïî-Ñ-²² âåðòàþòüñÿ íà ËÏÂÙ, à ãîëîâíèì á³ëêîì 
ËÏÍÙ çàëèøàºòüñÿ àïî-Â-100, ÿêèé âçàºìîä³º ç ðå-
öåïòîðàìè äî ËÏÍÙ íà ìåìáðàíàõ êë³òèí òà çàáåç-
ïå÷óº íàäõîäæåííÿ ÕÑ ó êë³òèíè øëÿõîì åíäîöèòîçó. 
Öå ãîëîâíèé øëÿõ, ïîðÿä ç ðåöåïòîð-çàëåæíèì íàä-
õîäæåííÿì ÕÑ ó êë³òèíó ó ñêëàä³ ËÏÏÙ, ðåìíàíòíèõ 
ÕÌ òà òðàíñìåìáðàííî¿ äèôóç³¿. ËÏÂÙ íàñè÷óþòü-
ñÿ ÕÑ øëÿõîì åòåðèô³êàö³¿ – ïåðåíîñó ðàäèêàëó ÆÊ 
ç ëåöèòèíó íà ã³äðîêñèëüíó ãðóïó ÕÑ çà ó÷àñòþ ëåöè-
ò³íõîëåñòåðîë-àöèëòðàíñôåðàçè òà àïî-À-² ó ñêëàä³ 
ËÏÂÙ. Åô³ðè ÕÑ âòÿãóþòüñÿ ó ãëèáèíó ËÏ. Íàñè÷ó-
þ÷èñü åô³ðàìè ÕÑ, ËÏÂÙ «äîçð³âàþòü» òà ÷àñòêîâî 
îáì³íþþòüñÿ ÕÑ ç ÕÌ, ËÏÄÍÙ, ËÏÏÙ íà ÒÃ çà ó÷àñ-
òþ àïî-D. Ï³ä âïëèâîì ïå÷³íêîâî¿ ë³ïîïðîòå¿ä-ë³ïàçè 
â³äáóâàºòüñÿ ã³äðîë³ç ôîñôîë³ï³ä³â òà ÒÃ ËÏÂÙ, ùî 
äåñòàá³ë³çóº ¿õ òà ñïðèÿº äèôóç³¿ ÕÑ ó ãåïàòîöèòè. 
Òîæ, âåñü ÕÑ, ùî ìàº áóòè âèâåäåíèì ç îðãàí³çìó, 
íàäõîäèòü ó ïå÷³íêó [3,11,24]. 

Ó ãåïàòîöèòàõ 7α-ã³äðîëàçà êàòàë³çóº ñèíòåç ç 
ÕÑ ïåðâèííèõ æîâ÷íèõ êèñëîò, ÿê³ êîí’þãóþòüñÿ çà 
ó÷àñòþ ãë³öèíó é òàóð³íó. Ïåðâèíí³ æîâ÷í³ êèñëîòè 
âèâîäÿòüñÿ ó êèøê³âíèê ó ñêëàä³ æîâ÷³, äå ÷àñòêî-
âî, çà ó÷àñòþ ôåðìåíò³â áàêòåð³é, ïåðåòâîðþþòüñÿ 
íà âòîðèíí³, ÷àñòèíà ÿêèõ âèâîäèòüñÿ ç ôåêàë³ÿìè. 
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Ïðîòå 95 % æîâ÷íèõ êèñëîò ï³ääàþòüñÿ åíòåðîãåïà-
òè÷í³é öèðêóëÿö³¿ ÷åðåç âîðîòíó âåíó. 

Æîâ÷í³ êèñëîòè, ùî íàäõîäÿòü åíòåðîãåïàòè÷-
íèì øëÿõîì, ãàëüìóþòü ñèíòåç ïåðâèííèõ æîâ÷íèõ 
êèñëîò ç ÕÑ øëÿõîì áëîêàäè 7α-ã³äðîëàçè. Àêòèâà-
ö³ÿ óòâîðåííÿ æîâ÷íèõ êèñëîò â³äáóâàºòüñÿ ï³ä âïëè-
âîì òèðåî¿äíèõ ãîðìîí³â, à ãàëüìóâàííÿ – ï³ä âïëè-
âîì åñòðîãåí³â [3,13]. 

Äåôåêòè ôóíêö³îíóâàííÿ âèùåçàçíà÷åíî¿ ñèñòå-
ìè ó ñïîëó÷åíí³ ç ³í³ö³þþ÷èìè ôàêòîðàìè òà ñóì³æ-
íèìè ìåõàí³çìàìè ïðèçâîäèòü äî ðåàë³çàö³¿ ïàòîãå-
íåòè÷íîãî ëàíöþãà àòåðîãåíåçó. 

Îäí³ºþ ç ïðè÷èí ÀÑ º ïîðóøåííÿ áàëàíñó ì³æ 
íàäõîäæåííÿì ÕÑ ç ¿æåþ, ñèíòåçîì òà éîãî óòèë³-
çàö³ºþ. Äëÿ ñèíòåçó ÕÑ íåîáõ³äí³ àöåò³ë-êîåíçèì 
À (àöåòèë-ÊîÀ), ÀÒÔ (àäåíîçèíòðèôîñôîòíà êèñ-
ëîòà) òà í³êîòèíàì³äàäåí³íä³íóêëåîòèäôîñôàò â³ä-
íîâëåíèé (NADPH). Ö³ ñóáñòðàòè óòâîðþþòüñÿ ïðè 
îêèñëåíí³ ãëþêîçè òà æèðíèõ êèñëîò, òîìó íàäëèøîê 
öèõ ðå÷îâèí ó ðàö³îí³ ïðèçâîäèòü äî íàäëèøêó ñèí-
òåçó ÕÑ. Ï³äâèùåííÿ íàäõîäæåííÿ åêçîãåííîãî ÕÑ 
çíèæóº ñèíòåç âëàñíîãî ÕÑ ó ïå÷³íö³ çà ìåõàí³çìîì 
çâîðîòíüîãî çâ’ÿçêó, ïðîòå ç â³êîì öåé ðåãóëÿòîð-
íèé ìåõàí³çì ïîðóøóºòüñÿ, ùî ñïðèÿº àòåðîãåíåçó 
[18,24,30]. 

Ó àòåðîãåíåç³ âàæëèâó ðîëü â³ä³ãðàþòü ãåíåòè÷í³ 
ôàêòîðè. Â³äîì³ ÷èñëåíí³ âàð³àíòè ãåíåòè÷íèõ ìóòà-
ö³é, ñåðåä ÿêèõ íàé÷àñò³øå çóñòð³÷àºòüñÿ ìóòàö³ÿ â 
ñòðóêòóð³ ãåíó ðåöåïòîðó ËÏÍÙ, âíàñë³äîê ÿêî¿ íå 
â³äáóâàºòüñÿ àáî çìåíøóºòüñÿ çàõîïëåííÿ ËÏÍÙ 
êë³òèíàìè, ùî ïðèçâîäèòü äî ¿õíüîãî íàêîïè÷åí-
íÿ ó êðîâ³. Ïðè÷èíîþ ã³ïåðõîëåñòåðèíåì³¿ ìîæóòü 
áóòè ñïàäêîâ³ äåôåêòè àïî-Â-100, éîãî ï³äâèùåíèé 
ñèíòåç òà ñåêðåö³ÿ. Öå, òàêîæ, ïðèçâîäèòü äî íà-
êîïè÷åííÿ ó êðîâ³ ÕÑ ó ñêëàä³ ËÏÍÙ. ²íñóë³í, òðè-
éîäòèðîí³í, ñòàòåâ³ ãîðìîíè çá³ëüøóþòü óòâîðåííÿ 
ðåöåïòîð³â äî ËÏÍÙ, òîæ öå ïîÿñíþº ã³ïåðõîëåñòå-
ðèíåì³þ â óìîâàõ öóêðîâîãî ä³àáåòó òà ã³ïîòèðåîçó 
[11]. 

ËÏÍÙ ìîæóòü ï³ääàâàòèñÿ õ³ì³÷í³é ìîäèô³êàö³¿ 
çà óìîâ ï³äâèùåííÿ â³ëüíî-ðàäèêàëüíîãî îêèñëåííÿ 
(ÂÐÎ) â îðãàí³çì³ òà íåôåðìåíòàòèâíîìó ãë³êîçèëþ-
âàííþ á³ëê³â ïðè ï³äâèùåíí³ âì³ñòó ãëþêîçè â êðîâ³. 
Ðîçï³çíàþ÷è äåôåêòí³ á³ëêè òà ë³ï³äè, ìàêðîôàãè 
ôàãîöèòóþòü ËÏÍÙ ïîñåðåäíèöòâîì «ñêåâåíäæåð-
ðåöåïòîð³â» òà íàäõîäÿòü ó òêàíèíè. Ìîäèô³êîâàí³ 
ËÏÍÙ íàáóâàþòü àíòèãåííèõ âëàñòèâîñòåé, óòâî-
ðþþ÷è â êðîâ³ íåðîç÷èíí³ ³ìóíí³ êîìïëåêñè ËÏÍÙ-
IgG, ÿê³ òàêîæ àêòèâíî çàõîïëþþñÿ ìàêðîôàãàìè. 
Ìîäèô³êîâàí³ ËÏÍÙ çìåíøóþòü ïðîäóêö³þ NO 
åíäîòåë³ºì (ÅÒ), ñïðèÿþòü ïðîäóêö³¿ åíäîòåë³íó-1, 
ïðîàãðåãàíòíèì âëàñòèâîñòÿì ÅÒ, éîãî äåñêâàìàö³¿. 
ÅÒ â³äíîâëþºòüñÿ äóæå ïîâ³ëüíî, çà 100-180 ä³á, òà 
äåùî øâèäøå ó ä³ëÿíêàõ á³ôóðêàö³¿. Çì³íåí³ ËÏÍÙ 
ìàþòü ïðÿìèé, ÷åðåç àêòèâàö³þ ÂÐÎ, òà îïîñåðåä-
êîâàíèé, ÷åðåç àêòèâàö³þ ñèíòåçó àíã³îòåíçèíó ²², 
ïðèãí³÷åííÿ ïðîäóêö³¿ áðàäèê³í³íó òà NO, ì³òîãåííèé 
åôåêò. Îêèñëåí³ ËÏÍÙ ñïðèÿþòü ðîçâèòêó ³ìóíî-çà-
ïàëüíî¿ ðåàêö³¿ ³íòèìè, ùî âèçíà÷àº ðîçâèòîê õðî-
í³÷íîãî çàïàëüíîãî êîìïîíåíòó ÀÑ [1,12,15]. 

Ñóäèííà ñò³íêà – ñêëàäíèé ìåòàáîë³÷íèé îðãàí, 
äëÿ íîðìàëüíîãî ôóíêö³îíóâàííÿ ÿêîãî âàæëèâèé 

ñòàí ÅÒ. Êë³òèíè àðòåð³àëüíî¿ ñò³íêè âèêîðèñòîâóþòü 
åíäîãåíí³ ñóáñòðàòè äëÿ â³äíîâëåííÿ ìåìáðàí, ñèí-
òåçó ÆÊ, ÕÑ, ôîñôîë³ï³ä³â, ÒÃ, ñèíòåçóþòü êîëàãåí, 
åëàñòèí, òîùî. ËÏÍÙ, ùî ïîòðàïëÿþòü ó ñò³íêó øëÿ-
õîì ðåöåïòîð-îïîñåðåäêîâàíîãî åíäîöèòîçó, äàë³, 
çà ìåõàí³çìîì ðåöåïòîðíîãî çàõîïëåííÿ, ïîòðà-
ïëÿþòü ó ãëàäåíüêîì’ÿçîâ³ êë³òèíè (ÃÌÊ), ùî º ñòè-
ìóëîì äî çìåíøåííÿ ê³ëüêîñò³ ðåöåïòîð³â äî ËÏÍÙ 
íà ïîâåðõí³ ÅÒ. Ñòðóêòóðí³ çì³íè ÅÒ, ùî â³äáóâàþòüñÿ 
ï³ä âïëèâîì ïîøêîäæóþ÷èõ ôàêòîð³â, òàêèõ ÿê, âè-
ñîêèé àðòåð³àëüíèé òèñê, ï³äâèùåííÿ ÂÐÎ, åíäî- òà 
åêçîòîêñèíè, òîùî, ñóïðîâîäæóþòüñÿ éîãî ñèñòåì-
íîþ äèñôóíêö³ºþ. Çì³íþþòüñÿ ñèíòåç ÅÒ öèòîê³í³â, 
ðåöåïòîð³â, òðàíñìåìáðàííèé òðàíñïîðò, ðåãóëÿö³ÿ 
ñóäèííîãî òîíóñó, ïðîäóêö³ÿ NO, ðåàêö³ÿ íà ìîëåêó-
ëÿðí³ ñèãíàëè. Çíèæåííÿ ïðîäóêö³¿ NO ÅÒ ïðèçâî-
äèòü äî ïîñèëåííÿ àäãåç³¿ ëåéêîöèò³â, òðîìáîöèò³â, 
àêòèâàö³¿ ïðîíèêíåííÿ ìîíîöèò³â ó ñóáåíäîòåë³àëü-
íèé ïðîñò³ð, ïåðåòâîðåííÿ ¿õ íà ìàêðîôàãè òà ï³íèñ-
ò³ êë³òèíè, ï³äâèùåííÿ àêòèâíîñò³ àíã³îòåíçèíà ²², âè-
â³ëüíåííÿ ôàêòîð³â ðîñòó ç òðîìáîöèò³â, ïîñèëåííÿ 
ñèíòåçó åíäîòåë³íà-1, ì³ãðàö³¿ òà ïðîë³ôåðàö³¿ ÃÌÊ, 
ï³äâèùåííÿ àïîïòîçó. Â óøêîäæåíèõ êë³òèíàõ ï³ä 
âïëèâîì öèòîê³í³â ïðîäóêóºòüñÿ ³íäóöèáåëüíèé NO, 
ùî º ïîòóæíèì ïðîîêñèäàíòîì òà áåðå ó÷àñòü ó ðå-
àêö³ÿõ ³ìóííîãî çàïàëåííÿ [3,12,19,29]. 

Óøêîäæåí³ êë³òèíè ÅÒ çíèæóþòü ñåêðåö³þ ïðî-
ñòàãëàíäèíó I2 (ïðîñòàöèêë³íó), ÿêèé ïîïåðåäæàº 
àäãåç³þ òðîìáîöèò³â. Àêòèâîâàí³ òðîìáîöèòè ñå-
êðåòóþòü òðîìáîêñàí À2, ÿêèé ñòèìóëþº àãðåãàö³þ 
òðîìáîöèò³â, òà òðîìáîöèòàðíèé ôàêòîð ðîñòó, ùî 
ñòèìóëþº ïðîë³ôåðàö³þ ÃÌÊ. ÃÌÊ ì³ãðóþòü ç ìåä³¿ 
äî ³íòèìè àðòåð³¿, ùî, ïîðÿä ç ¿õ ñåêðåòîðíîþ ôóíê-
ö³ºþ òà çàõîïëåííÿì ËÏÍÙ, ñïðèÿº çðîñòàííþ 
àòåðîñêëåðîòè÷íî¿ áëÿøêè, ÿêà â ïîäàëüøîìó ïðî-
ðîñòàº ô³áðîçíîþ òêàíèíîþ. Êë³òèíè ó áëÿøö³ ï³ä-
äàþòüñÿ íåêðîçó, à ÕÑ çàëèøàºòüñÿ ó ì³æêë³òèííîìó 
ïðîñòîð³ [15,30]. 

ÀÑ õàðàêòåðèçóþòü ÿê õðîí³÷íå ïðîë³ôåðàòèâíå 
(ãðàíóëåìàòîçíå) çàïàëåííÿ ÿê â³äïîâ³äü íà â³äêëà-
äåííÿ ÕÑ â ³íòèì³ àðòåð³é. Ïðè àòåðîñêëåðîòè÷íî-
ìó çàïàëåíí³ â³äì³÷àþòü õàðàêòåðíó äëÿ çàïàëåííÿ 
ì³æêë³òèííó êîîïåðàö³þ. Íàâêðóãè õîëåñòåðèíîâîãî 
ÿäðà óòâîðþºòüñÿ çàõèñíèé áàð’ºð ç³ ñïîëó÷íî¿ òêà-
íèíè. Ó ðàç³ ðóéíóâàííÿ ïðîòåîë³òè÷íèìè ôåðìåí-
òàìè êàïñóëè áëÿøêè â ïðîöåñ³ ³ìóííèõ ðåàêö³é çà 
ó÷àñòþ ìàêðîôàã³â, Ò-ë³ôîöèò³â, òîùî, ó êðîâ íàä-
õîäÿòü ìåä³àòîðè, ùî ñïðèÿþòü òðîìáîóòâîðåí-
íÿ. Òîæ, çìåíøåííÿ àêòèâíîñò³ çàïàëüíîãî ïðîöå-
ñó ñïðèÿº ñòàá³ë³çàö³¿ àòåðîñêëåðîòè÷íèõ áëÿøîê 
[1,15]. 

Âàæëèâó ðîëü ó àòåðîãåíåç³ â³ä³ãðàþòü ³ìóíîêîì-
ïåòåíòí³ êë³òèíè òà öèòîê³íè (ÖÊ), ùî àêòèâíî âèä³-
ëÿþòüñÿ àêòèâîâàíèìè òà óøêîäæåíèìè êë³òèíàìè. 
Ó â³äïîâ³äü íà ä³þ ïðîòå¿íó õåìîòàêñèñó ìîíîöèò³â 
(ÌÑÐ-1) òà ôàêòîðà ñòèìóëÿö³¿ êîëîí³¿ ìàêðîôàã³â 
(Ì-CSF), óòâîðåííÿ ÿêèõ ïðîâîêóºòüñÿ ËÏÍÙ, çá³ëü-
øóºòüñÿ íàäõîäæåííÿ ó ñóäèííó ñò³íêó ìàêðîôàã³â, 
¿õ ïðîë³ôåðàö³ÿ òà äèôåðåíö³þâàííÿ. Ó â³äïîâ³äü íà 
ä³þ ÖÊ, ìàêðîôàãè óòâîðþþòü âåëèêó ê³ëüê³ñòü ìà-
òðèêñíèõ ìåòàëîïðîòå¿íàç (ÌÌÏ), ÿê³ áåðóòü ó÷àñòü 
ó äåãðàäàö³¿ êîëàãåíó, ïîçàêë³òèííîãî ìàòðèêñó òà 
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äåñòàá³ë³çàö³¿ áëÿøêè. Ïðîçàïàëüí³ ÖÊ – ³íòåðëåé-
ê³í-1 (²L-1), ²L-6 òà ²L-8, ôàêòîð íåêðîçó ïóõëèíè 
(TNF-α), γ-³íòåðôåðîí, òîùî, ìàþòü øèðîêèé ñïåêòð 
âïëèâó íà óñ³õ ð³âíÿõ ðåàë³çàö³¿ çàïàëüíîãî ïðîöåñó 
â îðãàí³çì³: ³íäóêóþòü ñèíòåç á³ëê³â ãîñòðî¿ ôàçè ãå-
ïàòîöèòàìè, ñïðèÿþòü ïðîë³ôåðàö³¿ òà äèôåðåíö³þ-
âàííþ Ò- òà Â-ë³ìôîöèò³â, ïðîäóêö³¿ ³ìóíîãëîáóë³í³â, 
NK-öèòîòîêñè÷íîñò³, ï³äâèùóþòü ôóíêö³îíàëüíó àê-
òèâí³ñòü íåéòðîô³ë³â, ô³áðîáëàñò³â, àêòèâóþòü ôà-
ãîöèòîç, ñïðèÿþòü åêñïðåñ³¿ åíäîòåë³îöèòàìè ìî-
ëåêóë àäãåç³¿, òîùî [14,16,20,34]. 

Îäíèì ç ïîòóæíèõ äæåðåë ïðîçàïàëüíèõ ÖÊ º 
íàäëèøîê ìåòàáîë³÷íî àêòèâíî¿ æèðîâî¿ òêàíèíè 
â îðãàí³çì³. Ïåðåíàâàíòàæåí³ ë³ï³äàì³ àä³ïîöèòè 
ïðîäóêóþòü çíà÷íó ê³ëüê³ñòü ïðîçàïàëüíèõ ÖÊ, ùî 
ñïðèÿº àêòèâàö³¿ õðîí³÷íîãî çàïàëåííÿ. Äîâåäåíî, 
ùî íàäëèøîê ÆÊ ó êðîâ³ òàêîæ º îäíèì ç âàæëèâèõ 
êîìïîíåíò³â õðîí³÷íîãî ñèñòåìíîãî çàïàëåííÿ. ÆÊ 
º ë³ï³äíèìè ìåä³àòîðàìè, ÿê³ ä³þòü ïîñåðåäíèöòâîì 
ðåöåïòîð³â íà ïðîçàïàëüí³ ÿäåðí³ òðàíñêðèïö³éí³ 
ôàêòîðè. Ïîä³áíèì øëÿõîì ä³þòü é ñèãíàëüí³ ìî-
ëåêóëè ÖÊ. Çâ’ÿçîê ÖÊ ç ðåöåïòîðîì ïðèçâîäèòü 
äî àêòèâàö³¿ â³äïîâ³äíèõ ãåí³â ç íàñòóïíèìè çì³íà-
ìè àêòèâíîñò³ êë³òèí-ì³øåíåé, ðåçóëüòàòîì ÿêîãî 
º ñèíòåç íîâèõ á³ëê³â, ïðîë³ôåðàö³ÿ, àïîïòîç, òîùî 
[8,13,18,30]. 

Ìîëåêóëÿðí³ ìåõàí³çìè àòåðîãåíåçó äåòàëüíî 
âèâ÷àþòüñÿ ç ìåòîþ ïîøóêó íîâèõ ì³øåíåé ôàð-
ìàêîëîã³÷íîãî âïëèâó íà àòåðîñêëåðîòè÷íèé ïðî-
öåñ. Ñüîãîäí³ âåëèêó óâàãó ïðèä³ëÿþòü äîñë³äæåííþ 
ÿäåðíèõ òðàíñêðèïö³éíèõ ôàêòîð³â – àêòèâóþ÷îãî 
ïðîòå¿íó 1 (ÀÐ-1) òà ÿäåðíîãî ôàêòîðó êàïïà Â (NF-
kB), à òàêîæ ðåöåïòîð³â, ùî º àêòèâàòîðàìè àáî ³í-
ã³á³òîðàìè öèõ ôàêòîð³â, òà ¿õí³õ ë³ãàíä³â [6,9,22,23]. 

NF-kB º êëþ÷îâèì ôàêòîðîì, ùî êîíòðîëþº åêñ-
ïðåñ³þ ÷èñëåííèõ ãåí³â ³ìóííî¿ â³äïîâ³ä³, àïîïòîçó, 
òà ³íøèõ êë³òèííèõ ïðîöåñ³â. NF-kB çíàõîäèòüñÿ ó 
öèòîïëàçì³ ó íåàêòèâíîìó ñòàí³ ó êîìïëåêñ³ ç ³íã³á³-
òîð íèì ïðîòå¿íîì (IkB). Ä³ÿ ïðîçàïàëüíèõ ÖÊ, ì³-
îãåí³â, â³ðóñíèõ ÐÍÊ, â³ëüíèõ ðàäèêàë³â, çíèæåííÿ 
ïðîäóêö³¿ NO, òîùî, ïðèçâîäèòü äî ôîñôîðèëþâàí-
íÿ IkB çà äîïîìîãîþ IkB-êèíàçè. Çâ³ëüíåíèé NF-kB 
òðàíñëîêóºòüñÿ ó ÿäðî, àêòèâóþ÷è òðàíñêðèïö³þ â³ä-
ïîâ³äíèõ ãåí³â, ùî â³äïîâ³äàþòü çà ñèíòåç ÖÊ, õåìî-
ê³í³â, ìîëåêóë àäãåç³¿, òîùî. NFκB-çàëåæí³ ìåõàí³ç-
ìè ÷àñòî º êëþ÷îâèìè ùîäî çàõâîðþâàíü, â îñíîâ³ 
ÿêèõ ëåæèòü ñèñòåìíå çàïàëåííÿ ç ïîñò³éíî âèñî-
êèì ð³âíåì ÖÊ. Àêòèâàö³ÿ NFκB â³äáóâàºòüñÿ ÷åðåç 
ðåöåïòîðè, àñîö³éîâàí³ ç G-ïðîòå¿íîì, Òîëë-ïîä³áí³ 
ðåöåïòîðè. Áëîêàòîðè NFκB ä³þòü ÷åðåç ðåöåïòî-
ðè-àêòèâàòîðè ïðîë³ôåðàö³¿ ïåðîêñèñîì (PPAR) òà 
ïîñåðåäíèöòâîì ñèðòó¿í³â (SIRT) – NAD-çàëåæíèõ 
àöåò³ëàç, ïåðåâàæíî SIRT1 òà SIRT6. Ì³øåííþ SIRT1 
º ÐÐÀRγ, ¿õ òðàíñêðèïö³éíèé êîàêòèâàòîð PGC-1a, 
òðàíñêðèïö³éí³ ôàêòîðè FOXÎ1 è FOXÎ3, NF-kB, òà 
áàãàòî ³íøèõ, ùî îïîñåðåäêîâóþòü åôåêòè ¿õ àêòè-
âàö³¿ àáî áëîêàäè [4,6,21,25]. 

Àêòèâí³ñòü SIRT çàëåæèòü â³ä åíåðãåòè÷íîãî 
ñòàíó êë³òèíè. Ï³äâèùåííÿ åêñïðåñ³¿ SIRT1 ñïðèÿº 
çíèæåííþ àäèïîãåíåçó, çá³ëüøåííþ ë³ïîë³çó, ï³äâè-
ùåííÿ òîëåðàíòíîñò³ äî ãëþêîçè, çìåíøåííÿ ð³âíþ 
çàïàëåííÿ, âïëèâàº íà îáì³í ÕÑ ïîñåðåäíèöòâîì 

ÿäåðíîãî ðåöåïòîðó LRX-α, äåàöåòèëþº NO-ñèíòàçó, 
çá³ëüøóþ÷è ïðîäóêö³þ NO êë³òèíàìè ÅÒ, ðåãóëþº àê-
òèâí³ñòü òêàíèííî¿ ìåòàëîïðîòå¿íàçè 3, çìåíøóþ÷è 
çàïàëåííÿ ó ñóäèíí³é ñò³íö³ [9,26]. 

PPARγ ïîïåðåäæàº âèêëèêàíó ÆÊ ÷åðåç Òîëë-
ïîä³áí³ ðåöåïòîðè óá³êâ³òèíàö³þ ç íàñòóïíîþ äåãðà-
äàö³ºþ êîðåïðåñîð³â ó ïðîçàïàëüíèõ ãåíàõ, àêòèâà-
ö³þ ð-65-ð-50 ãåòåðîäèìåðó NFκB ³ òðàíñëîêàö³þ 
éîãî ó ÿäðî. PPARγ ³íäóêóº ²êÂ, àíòàãîí³ñò ²L-1. PPARα 
øëÿõîì òðàíñðåïðåñ³¿ áëîêóº NFκB, ÀÒ-1, ôàêòîðè 
àêòèâàö³¿ Ò-ë³ìôîöèò³â, çìåíøóº åêñïðåñ³þ ìîëå-
êóë àäãåç³¿ ó êë³òèíàõ ÅÒ, ãàëüìóº ïðîë³ôåðàö³þ ÃÌÊ. 
PPARβ/δ òàêîæ áåðóòü ó÷àñòü ó äåÿêèõ ìåõàí³çìàõ, 
ùî êîíòðîëþþòü çàïàëåííÿ, ³íñóë³íîðåçèñòåíòí³ñòü 
òà àòåðîãåíåç [8,9,28,33,35]. 

Íîâ³òí³ äàí³ ñâ³ä÷àòü ïðî ðîëü ãë³êîñô³íãîë³ï³ä³â 
(GSL) êë³òèííèõ ìåìáðàí ó àòåðîãåíåç³. Ïîðÿä ç³ 
ñâî¿ì âïëèâîì íà ð³ñò êë³òèí, GSL âèÿâèëèñÿ îñíî-
âíèìè ðåãóëÿòîðàìè õîëåñòåðèíîâîãî îáì³íó ïîñå-
ðåäíèöòâîì ä³¿ íà ö³ëèé ðÿä ãåíåòè÷íèõ øëÿõ³â, ùî 
ðåãóëþþòü æèðîâèé îáì³í íà ð³çíèõ ð³âíÿõ [17]. 

Îñíîâí³ íàïðÿìêè âïëèâó íà ðîçâèòîê ÀÑ ïî-
ëÿãàþòü, ïåðø çà âñå, ó àêòèâí³é ïðîô³ëàêòèö³, ùî 
âêëþ÷àº ìîäèô³êàö³þ ñïîñîáó æèòòÿ: â³äìîâó â³ä ïà-
ë³ííÿ, áîðîòüáó ç ã³ïîäèíàì³ºþ, çíèæåííÿ ìàñè ò³ëà, 
ñàíàö³þ âîãíèù ³íôåêö³¿, ã³ïîêàëîð³éíå õàð÷óâàííÿ ç 
íèçüêèì âì³ñòîì ÕÑ, äîñòàòíüîþ ê³ëüê³ñòþ ïðèðîä-
íèõ àíòèîêñèäàíò³â, ώ-3-íåíàñè÷åíèõ ÆÊ. Íåîáõ³ä-
íî êîíòðîëþâàòè ð³âåíü ãëþêîçè, ÕÑ, îñîáëèâî ÕÑ 
ËÏÍÙ, ó ïåðèôåðè÷í³é êðîâ³, ñòàí ñèñòåìè êîàãóëÿ-
ö³¿, ð³âåíü àðòåð³àëüíîãî òèñêó, ôóíêö³þ ùèòîïîä³á-
íî¿ çàëîçè, ïðîâîäèòè êîðåêö³þ äèñáàëàíñó ñòàòå-
âèõ ãîðìîí³â [3,19,29,32,36]. 

Â³äîì³ íàïðÿìêè ôàðìàêîëîã³÷íî¿ êîðåêö³¿ – öå 
çìåíøåííÿ íàäõîäæåííÿ ÕÑ, ïðèñêîðåííÿ éîãî óòè-
ë³çàö³¿, ïðèãí³÷åííÿ ñèíòåçó ó ïå÷³íö³, òîùî. 

Îäíèì ç ìåòîä³â òàêîãî âïëèâó º «ðîçìèêàííÿ» 
êîëà åíòåðîãåïàòè÷íî¿ öèðêóëÿö³¿ ÆÊ ñåêâåñòðàí-
òàìè æîâ÷íèõ êèñëîò (õîëåñòèðàì³í, êîëåñò³ïîë). 
Òàêîæ, çàñòîñîâóþòüñÿ ñåëåêòèâí³ ³íã³á³òîðè àá-
ñîðáö³¿ ÕÑ ó ê³øê³âíèêó (åçåò³ì³á) [7,11]. 

Åôåêòèâíèìè ïðè ÀÑ º ώ-3-íåíàñè÷åí³ ÆÊ, ä³ÿ 
ÿêèõ õàðàêòåðèçóºòüñÿ çíèæåííÿì ËÏÄÍÙ ³ ï³äâè-
ùåííÿì ð³âíÿ ËÏÂÙ çà ðàõóíîê çá³ëüøåííÿ åêñ-
êðåö³¿ ÆÊ, çíèæåííÿì ñèíòåçó ÒÃ ³ àïî-Â ó ïå÷³íö³. 
ώ-3-íåíàñè÷åí³ ÆÊ çìåíøóþòü ïðîäóêö³þ ïðîçà-
ïàëüíîãî ëåéêîòð³ºíó Â4, âïëèâàþòü íà àêòèâí³ñòü 
ïðîòå¿íê³íàçè Ñ, õàðàêòåð Ò- ³ Â- êë³òèííî¿ â³äïîâ³-
ä³, çìåíøóþòü ñåêðåö³þ ÖÊ òà êë³òèííó ïðîë³ôåðà-
ö³þ, ³íã³áóþòü åêñïðåñ³þ Òîëë-ïîä³áíèõ ðåöåïòîð³â 
(ÒÏÐ2/ÒÏÐ4), ùî ðåàë³çóº ïðîòèçàïàëüíó àêòèâí³ñòü 
[9,18]. 

Åôåêòèâí³ñòü ïðåïàðàò³â í³êîòèíîâî¿ êèñëîòè 
çóìîâëåíà ä³ºþ ¿¿ ïîõ³äíîãî – í³êîòèíàì³äó, ÿêèé 
çâ’ÿçóºòüñÿ ç êîôåðìåíòàìè ÍÀÄ ³ ÍÀÄÔ, ùî ïåðå-
íîñÿòü âîäåíü, áåðå ó÷àñòü ó ìåòàáîë³çì³ æèð³â, á³ë-
ê³â, àì³íîêèñëîò, ïóðèí³â, òêàíèííîìó äèõàíí³, ïðî-
öåñàõ á³îñèíòåçó, ñòèìóëþº ïðîäóêö³þ òèðîêñèíó ³ 
ï³äâèùóº ôóíêö³þ íàäíèðêîâèõ çàëîç, à òàêîæ ìàº 
ã³ïîãë³êåì³÷íó ä³þ [5,7]. 

Íà ñüîãîäí³ íàéá³ëüø åôåêòèâí³ ïðåïàðàòè, 
ùî çàñòîñîâóþòüñÿ ïðè ë³êóâàíí³ ÀÑ – ³íã³á³òîðè 
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ÃÌÊ-ÊîÀ-ðåäóêòàçè (ñòàòèíè). Îñíîâíèé åôåêò 
ñòàòèí³â ïîëÿãàº ó çíèæåíí³ â ñèðîâàòö³ êðîâ³ ÕÑ 
ËÏÍÙ. Ãàëüìóþ÷è ôåðìåíò ÃÌÃ-ÊîÀ-ðåäóêòàçó, 
çìåíøóþ÷è ïðîäóêö³þ ìåâàëîíàòó, ãåðàí³ë-ï³ðî-
ôîñôàòó, ôàðíåç³ëï³ðîôîñôàòó ³ ïðîäóêò³â, ùî âè-
çíà÷àþòü á³ëêîâó ìîäèô³êàö³þ ìàëèõ ÃÒÔàç, çîêðå-
ìà Rac i Rho, ñòàòèíè çäàòí³ ðåãóëþâàòè ïðîöåñè 
çàïàëåííÿ, ãîìåñòàçó ³ àóòî³ìóí³òåòó. Ïðîòèçàïàëü-
íà àêòèâí³ñòü ñòàòèí³â òàêîæ ìîæå çä³éñíþâàòè-
ñÿ øëÿõîì àêòèâàö³¿ ÐÐÀR-γ. Ñòàòèíè çá³ëüøóþòü 
àïîïòîç ìîíîöèò³â/ìàêðîôàã³â êðîâ³ ëþäèíè in vitro, 
ãàëüìóþòü ïðîäóêö³þ íèìè àêòèâíîãî êèñíþ ³ ÔÍÏ-α 
[2,20,31]. 

Ô³áðàòè º àãîí³ñòàìè ï³äêëàñó ÿäåðíèõ ðåöåïòî-
ð³â, ùî àêòèâóþòüñÿ ÐÐÀRα, ðåãóëþþ÷³ ìåòàáîë³çì 
ËÏ, ñèíòåç àïîïðîòå¿í³â, îêèñëåííÿ ÆÊ. Çà ðàõóíîê 
öèõ ìåõàí³çì³â â³äáóâàºòüñÿ àêòèâàö³ÿ ë³ïîïðîòå³ä-
ë³ïàçè ïëàçìè êðîâ³ ³ ïå÷³íêè, ôåðìåíò³â, ùî ðåãó-
ëþþòü ã³äðîë³ç ÕÌ, ËÏÄÍÙ ç íàñòóïíèì çíèæåí-
íÿì ¿õ ó êðîâ³. Âíàñë³äîê ïîñèëåííÿ ñèíòåçó àïî-À-² 
çá³ëüøóºòüñÿ êîíöåíòðàö³ÿ ÕÑ ËÏÂÙ. Çíèæåííÿ ó 
êðîâ³ ð³âíÿ àë³ìåíòàðíèõ ë³ï³ä³â âàæëèâî ïðè ë³êó-
âàíí³ õâîðèõ ç ³íñóë³íîðåçèñòåíòí³ñòþ [8,9,33]. 

Îêð³ì âèùå çàçíà÷åíèõ çàñîá³â, äëÿ ë³êóâàííÿ 
ÀÑ ïàòîãåíåòè÷íî îá´ðóíòîâàíî çàñòîñîâóþòü àíòè-
àãðåãàíòè, àíòèêîàãóëÿíòè, àíã³îïðîòåêòîðè, àíòè-
îêñèäàíòè [7]. 

Ïåðñïåêòèâíèì çàñîáîì ó òåðàï³¿ ÀÑ º ðåñâå-
ðàòðîë, ùî íàëåæèòü äî ïîë³ôåíîë³â (òðàíñ-3,4,5-
òðèã³äðîêñèñò³ëüáåí), îñê³ëüêè â³í ä³º ÿê àêòèâàòîð 
ñèðòó¿í³â, à ñàìå – SIRT1, áëîêóº àêòèâí³ñòü NFκB, òà 
çàáåçïå÷óº ïîâ’ÿçàí³ ç öèì åôåêòè – ñòèìóëÿö³þ ë³-
ïîë³çà, ïðèãí³÷åííÿ ïðîöåñ³â çàïàëåííÿ, îïîñåðåä-
êîâàíó åíäîòåë³îïðîòåêòîðíó, àíòèîêñèäàíòíó ä³þ, 
òîùî [19,27,36]. 

Áëèçüêèé çà õ³ì³÷íîþ áóäîâîþ á³îôëàâîíî-
¿ä êâåðöåòèí òàêîæ ìàº ïðîòèàòåðîñêëåðîòè÷í³ 

åôåêòè. Îñíîâíèìè ìåõàí³çìàìè ä³¿ êâåðöåòèíó òà 
éîãî ïîõ³äíèõ º ³íã³áóâàííÿ îêèñëåííÿ ËÏÍÙ ó àòå-
ðîñêëåðîòè÷íèõ áëÿøêàõ òà ïåðåâàæíå íàêîïè÷åííÿ 
àêòèâíèõ ìåòàáîë³ò³â êâåðöåòèíó ó ï³íèñòèõ êë³òèíàõ, 
áëîêàäà ñèíòåçó ìåä³àòîð³â çàïàëåííÿ ³ ïðèãí³÷åííÿ 
àêòèâíîñò³ ôåðìåíò³â, çîêðåìà, ì³ºëîïåðîêñèäàçè, 
ùî áåðóòü ó÷àñòü ó ðåàêö³ÿõ ÂÐÎ [10,29,36]. 

Âåëèê³ íàä³¿ íàóêîâö³ ïîêëàäàþòü íà D-PDMP 
(D-òðåî-1-ôåí³ë-2-äåêàíî³ëàì³íî-3-ìîðôîë³íî-1-
ïðîïàíîë), ïðåïàðàò, ÿêèé íà ñïðèÿº êàòàáîë³çìó 
ãë³êîñô³íãîë³ï³ä³â. D-PDMP çíàõîäèòüñÿ íà ñòàä³¿ 
ðîçðîáêè òà äîâ³â áåçïå÷í³ñòü òà åôåêòèâí³ñòü íà 
åêñïåðèìåíòàëüíèõ ìîäåëÿõ. Çà äàíèìè äîñë³-
äæåíü, ï³ä âïëèâîì D-PDMP çíèæóºòüñÿ ð³âåíü ÕÑ ³ 
ÒÃ â ïå÷³íö³, ùî ïîâ’ÿçóþòü ç ï³äâèùåííÿì åêñïðåñ³¿ 
ãåí³â Srebp2, LDL-ð, ã³äðîêñèìåò³ëãëóòàð³ë-ÊîÀ-ðå-
äóêòàçè (ÃÌÃ-ÊîA-ðåäóêòàçè) ³ ãåí³â â³äòîêó õîëåñ-
òåðèíó (ABCG5, ABCG8 ). D-PDMP âïëèâàº êàòàáî-
ë³çì ËÏÄÍÙ øëÿõîì çá³ëüøåííÿ åêñïðåñ³¿ ãåí³â äëÿ 
ë³ïîïðîòå³íë³ïàçè ³ ðåöåïòîð³â ËÏÄÍÙ, ùî ãàëüìóº 
çàñâîºííÿ õîëåñòåðèíó ç ¿æ³, éîãî òðàíñïîðòóâàííÿ 
äî òêàíèí ³ îðãàí³â òà ìåòàáîë³çì. Òàêîæ íàâåäåí³ 
äàí³ ïðî çìåíøåííÿ òîâùèíè êîìïëåêñó ³íòèìà-ìå-
ä³ÿ àðòåð³é ó åêñïåðèìåíòàëüíèõ òâàðèí ç àòåðî-
ñêëåðîçîì ï³ä âïëèâîì D-PDMP. Ãàëüìóâàííÿ ñèíòå-
çó ãë³êîñô³íãîë³ï³ä³â êë³òèííèõ ìåìáðàí ï³ä âïëèâîì 
D–PDMP ìîæå áóòè íîâèì ï³äõîäîì äëÿ çìåíøåí-
íÿ ïðîÿâ³â ÀÑ òà çíèæåííÿ æîðñòêîñò³ àðòåð³àëüíî¿ 
ñò³íêè [17]. 

Ïîïðè äîñòàòíüî øèðîêèé ñïåêòð ïðåïàðàò³â äëÿ 
ë³êóâàííÿ ÀÑ, íà ñüîãîäí³ íå ³ñíóº ë³êàðñüêîãî çà-
ñîáó, ÿêèé áè ñóòòºâî ïîêðàùèâ ñèòóàö³þ ùîäî ö³º¿ 
ïðîáëåìè [2]. Äîñë³äæåííÿ òîíêèõ ìåõàí³çì³â àòå-
ðîãåíåçó òà åôåêòèâíèõ ìåòîä³â âïëèâó íà öåé ïðî-
öåñ ïðîäîâæóº áóòè ó öåíòð³ óâàãè íàóêîâö³â óñüîãî 
ñâ³òó, îñê³ëüêè ÀÑ çàëèøàºòüñÿ îäí³ºþ ç ãîëîâíèõ 
ïðè÷èí ³íâàë³ä³çàö³¿ òà ñìåðòíîñò³ íàñåëåííÿ. 
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ÓÄÊ 616. 13-004. 6-08
ÌÅÕÀÍ²ÇÌÈ ÀÒÅÐÎÃÅÍÅÇÓ: ÎÑÍÎÂÈ ÏÀÒÎÃÅÍÅÒÈ×ÍÎ¯ ÒÅÐÀÏ²¯
×åêàë³íà Í. ²., Êàçàêîâ Þ. Ì., Ïºòðîâ ª. ª. 
Ðåçþìå. Ó ñòàòò³ íàâåäåí³ ñó÷àñí³ óÿâëåííÿ ïðî ïàòîãåíåç àòåðîñêëåðîòè÷íîãî óðàæåííÿ ñóäèí. Çàçíà-

÷åí³ ìîëåêóëÿðíî-ãåíåòè÷í³, ³ìóíîëîã³÷í³, êë³òèíí³ ìåõàí³çìè, ðîëü ñèñòåìíîãî çàïàëåííÿ, åíäîòåë³àëüíî¿ 
äèñôóíêö³¿ òà êîîïåðàö³¿ ïàòîãåííèõ ÷èííèê³â. Âêàçàí³ îñíîâí³ ì³øåí³ ôàðìàêîëîã³÷íîãî âïëèâó ïðè àòåðîãå-
íåç³. Îñîáëèâà óâàãà ïðèä³ëåíà íîâ³òí³ì äàíèì ïðî ìîëåêóëÿðí³ ôàêòîðè, ÿê³ çàïóñêàþòü ïðîöåñè çàïàëåí-
íÿ, ïåðîêñèäàö³¿, àêòèâàö³þ ³ìóíîêîìïåòåíòíèõ êë³òèí, çóìîâëþþòü ³íñóë³íîðåçèñòåíòí³ñòü òà áåðóòü ó÷àñòü 
ó àòåðîãåíåç³. Çàçíà÷åí³ ïåðñïåêòèâí³ íàïðÿìêè ïðîô³ëàêòèêè òà ë³êóâàííÿ àòåðîñêëåðîçó. 

Êëþ÷îâ³ ñëîâà: àòåðîãåíåç, ïàòîãåíåç, ìîëåêóëÿðí³ ìåõàí³çìè, ³ìóííå çàïàëåííÿ, ôàðìàêîòåðàï³ÿ. 
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ÌÅÕÀÍÈÇÌÛ ÀÒÅÐÎÃÅÍÅÇÀ: ÎÑÍÎÂÛ ÏÀÒÎÃÅÍÅÒÈ×ÅÑÊÎÉ ÒÅÐÀÏÈÈ
×åêàëèíà Í. È., Êàçàêîâ Þ. Í., Ïåòðîâ Å. Å. 
Ðåçþìå. Â ñòàòüå èçëîæåíû ñîâðåìåííûå ïðåäñòàâëåíèÿ î ïàòîãåíåçå àòåðîñêëåðîòè÷åñêîãî ïî-

ðàæåíèÿ ñîñóäîâ. Óêàçàíû ìîëåêóëÿðíî-ãåíåòè÷åñêèå, èììóíîëîãè÷åñêèå, êëåòî÷íûå ìåõàíèçìû, ðîëü 
ñèñòåìíîãî âîñïàëåíèÿ, ýíäîòåëèàëüíîé äèñôóíêöèè è êîîïåðàöèè ïàòîãåííûõ ôàêòîðîâ. Óêàçàíû 
îñíîâíûå ìèøåíè ôàðìàêîëîãè÷åñêîãî âîçäåéñòâèÿ ïðè àòåðîãåíåçå. Îñîáîå âíèìàíèå óäåëåíî íîâåé-
øèì äàííûì î ìîëåêóëÿðíûõ ôàêòîðàõ, çàïóñêàþùèõ ïðîöåññû âîñïàëåíèÿ, ïåðîêñèäàöèè, àêòèâàöèè 
èììóíîêîìïåòåíòíûõ êëåòîê, ôîðìèðîâàíèÿ èíñóëèíîðåçèñòåíòíîñòè èâëèÿþùèõ íà àòåðîãåíåç. Óêàçàíû 
ïåðñïåêòèâíûå íàïðàâëåíèÿ ïðîôèëàêòèêè è ëå÷åíèÿ àòåðîñêëåðîçà. 

Êëþ÷åâûå ñëîâà: àòåðîãåíåç, ïàòîãåíåç, ìîëåêóëÿðíûå ìåõàíèçìû, èììóííîå âîñïàëåíèå, 
ôàðìà êîòåðàïèÿ. 

UDÑ 616. 13-004. 6-08
Mechanisms of Atherogenesis: the Bases of Pathogenetic Therapy
Chekalinà N. I., Kazakov Y. N., Petrov Y. Y. 
Abstract. Atherosclerosis of arteries is the morphological basis of many diseases associated with disorders of 

the vascular blood supply to tissues and organs with chronic or acute ischemia and subsequent metabolic, necrotic 
and sclerotic effects. 

Atherosclerosis underlying coronary heart disease, including myocardial infarction, brain-stroke, which are the 
main causes of death of cardiac and neurological patients. 

One of the most important components of atherosclerotic vascular wall is cholesterol. Cholesterol synthesized 
mainly in the hepatic cells by about 100 consecutive reactions involving more than 300 different protein molecules. 
Cholesterol plays an important function in the body – is part of the biological membranes of all cells and affect their 
properties, is the source of bile acids, steroid hormones. 

Among the many theories to explain atherogenesis – namely lipoprotein infiltration, endothelial dysfunction, 
peroxidation, monoclonal, genetic, hormonal, inflammatory, autoimmune, infectious – none is perfect and does 
not give an exhaustive answer how to prevent, stop or secure its back development. However, there is a proven part 
of many inflammatory mediators and reactions involving immune cells in the formation of atherosclerotic plaques, 
which can be considered as a productive specific inflammation. And it is the use of drugs which act on the inflam-
matory component of atherogenesis, along with lipid-lowering therapy, and antiplatelet, endothelial protectors are 
promising therapeutic areas. 

The article presents the current understanding of the pathogenesis of atherosclerotic vascular disease. There 
was shown molecular, genetic, immunological, cellular mechanisms, the role of systemic inflammation, endothelial 
dysfunction and cooperation pathogens. The article identifies the major target for pharmacological intervention in 
atherogenesis. Particular attention is given to the latest data on the molecular factors that trigger inflammation, 
peroxidation and activation of immune cells, are responsible for insulin resistance. 

The important role in atherogenesis played genetic factors. There are numerous variants of genetic mutations, 
including the most common mutation in the structure of the gene of the receptor of cholesterol, due to which there 
is no capture of low density lipoproteins by cells, resulting in their accumulation in the blood. The cause of hyper-
cholesterolemia can be hereditary defects apoB-100, its increased synthesis and secretion. This also leads to the 
accumulation of cholesterol in the blood as part of low density lipoproteins. Insulin, thyroid hormones increase the 
formation of receptors of low density lipoproteins, so this explains hypercholesterolemia in diabetes mellitus and 
hypothyroidism. 

Low density lipoproteins may be subject to chemical modification in terms of improved free radical oxidation in 
the body and non-enzymatic glycosylation of proteins with an increase in blood glucose. Recognizing of defective 
proteins and lipids, macrophages phagocytose them and enter the tissue to form xanthoma in the skin, atheroscle-
rotic plaques in artery walls. 

Molecular mechanisms of atherogenesis are studied in detail to find new targets of pharmacological effects on 
the atherosclerotic process. Important role in atherogenesis play immunocompetent cells and cytokines, which 
actively allocated activated and damaged cells. In response to cytokines, macrophages form a large number of 
matrix metalloproteinases, which are involved in the degradation of collagen, extracellular matrix and destabiliza-
tion of plaques. 

Much attention is paid to nuclear transcription factors – activating protein-1 and nuclear factor kappa B (NF-
kB), and receptors that are activators or inhibitors of these factors and their ligands. Shown, that inhibition of glyco-
sphingolipid synthesis may be a novel approach to ameliorate atherosclerosis and arterial stiffness. 

Shown promising areas of prevention and treatment of atherosclerosis. 
Keywords: atherogenesis, pathogenesis, molecular mechanisms. immune inflammatory, pharmacotherapy. 
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