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Ã³ïåðòîí³÷íà õâîðîáà çàëèøàºòüñÿ âàæëèâîþ ³ íå-
âèð³øåíîþ ìåäèêî-ñîö³àëüíîþ ïðîáëåìîþ. Ïîñò³éíå 
ï³äâèùåííÿ àðòåð³àëüíîãî òèñêó íåñå íåáåçïåêó ïîðó-
øåííÿ ìîçêîâîãî êðîâîîá³ãó, ìîçêîâèõ êðîâîâèëèâ³â, 
ðîçâèòêó ³íôàðêòó ì³îêàðäà, ñåðöåâî¿ àáî íèðêîâî¿ 
íåäîñòàòíîñò³ [7,20]. Ðîçâèòîê àðòåð³àëüíî¿ ã³ïåðòåí-
ç³¿ îáóìîâëåíî ñêëàäíîþ âçàºìîä³ºþ ìåòàáîë³÷íèõ, 
íåéðîô³ç³îëîã³÷íèõ ³ íåéðîãóìîðàëüíèõ ôàêòîð³â, âè-
â÷åííÿ ÿêèõ íàäçâè÷àéíî âàæëèâî ³ àêòóàëüíî, òàê ÿê 
ñàìå ö³ çì³íè º êëþ÷îâèìè òåðàïåâòè÷íèìè ì³øåíÿìè 
ó ë³êóâàíí³ àðòåð³àëüíî¿ ã³ïåðòåíç³¿ (ÀÃ). 

Çã³äíî ñó÷àñíèì óÿâëåííÿì, îäí³ºþ ç ëàíîê ïà-
òîãåíåçó ÀÃ ââàæàºòüñÿ ïîðóøåííÿ áàëàíñó ì³æ 
îñíîâíèìè ôóíêö³ÿìè åíäîòåë³þ – âàçîäèëàòàö³ºþ ³ 
âàçîêîíñòðèêö³ºþ, òîáòî ôîðìóâàííÿ åíäîòåë³àëü-
íî¿ äèñôóíêö³¿, ÿêó á³ëüø³ñòü ôàõ³âö³â ðîçö³íþþòü ÿê 
ïðåäèêòîð âèñîêîãî ðèçèêó ñåðöåâî-ñóäèííî¿ ïàòî-
ëîã³¿ [36]. Åíäîòåë³àëüíó äèñôóíêö³þ ïîâ’ÿçóþòü ç ïî-
ðóøåííÿì ñèíòåçó îêñèäó àçîòó, àêòèâíèõ ðàäèêàë³â, 
ïðîñòàöèêë³í³â, öèòîê³í³â ³ àäãåçèâíèõ ìîëåêóë [11]. 
²íøèì òðèãåðíèì ôàêòîðîì ã³ïåðòîí³÷íî¿ õâîðîáè 
º ïîðóøåííÿ ñèñòåìè íåéðîãóìîðàëüíî¿ ðåãóëÿö³¿ ³, 
ïåðø çà âñå, öå â³äíîñèòüñÿ äî ã³ïåðàêòèâàö³¿ ðåí³í-
àíã³îòåíçèí-àëüäîñòåðîíîâî¿ ñèñòåìè. 

Ó ñó÷àñí³é ôàðìàêîëîã³¿ òà ïàòîô³ç³îëîã³¿ ³íòåíñèâ-
íî âèâ÷àþòüñÿ ïàòîãåíåòè÷í³ îñîáëèâîñò³ ðîçâèòêó 
åíäîòåë³àëüíî¿ äèñôóíêö³¿, ïðîòå òðèâàþòü äèñêóñ³¿ íà 
ïðåäìåò ïåðâèííîñò³ àáî âòîðèííîñò³ öèõ ïîðóøåíü 
ïî â³äíîøåííþ äî ÀÃ. Óâàãà äîñë³äíèê³â àêöåíòóºòüñÿ 
ëèøå íà ìåòàáîë³÷í³é äèñôóíêö³¿, çîêðåìà çì³íè ð³âíÿ 
í³òðàò³â ³ í³òðèò³â ÿê ê³íöåâèõ ïðîäóêò³â ïåðåòâîðåííÿ 
îêñèäó àçîòó, à çì³íà ¿õ ð³âíÿ ðîçãëÿäàþòü ò³ëüêè ëèøå 
ÿê êîìïåíñàòîðíó ðåàêö³þ åíäîòåë³þ íà ï³äâèùåííÿ 
àðòåð³àëüíèé òèñê. Ó öüîìó æ êîíòåêñò³ ìåòàáîë³÷íî¿ 
äèñôóíêö³¿ ñóäèííî¿ ñò³íêè ðîçãëÿäàþòü àêòèâàö³þ 
ïðîöåñ³â ïåðåêèñíîãî îêèñëåííÿ ë³ï³ä³â (ÏÎË) êë³òèí-
íèõ ìåìáðàí, ïëàçìè êðîâ³ ³ ïîðóøåííÿ â ñèñòåì³ ãå-
ìîñòàçó, ÿê³ ïðèçâîäÿòü äî ñóïóòí³õ ïàòîô³ç³îëîã³÷íèõ 
çì³í ñóäèííî¿ ñò³íêè ³ ì³îêàðäà [38]. 

ßê ïðàâèëî, àðòåð³àëüíà ã³ïåðòåíç³ÿ íå ðîçâèâà-
ºòüñÿ ÿê ñàìîñò³éíå çàõâîðþâàííÿ ³ ÷àñòî õàðàêòåðè-
çóºòüñÿ ïåðåá³ãîì ñòàíîì êîìîðá³äíîñò³: ³øåì³÷íî¿ 
õâîðîáè ñåðöÿ (²ÕÑ), äèñë³ï³äåì³¿, öóêðîâîãî ä³àáåòó, 

àòåðîñêëåðîçó, çàõâîðþâàííÿ íèðîê, ëåãåí³â ³ öåðå-
áðàëüíî¿ ãåìîäèíàì³êè ³ ïîòðåáóº êîìïëåêñíîãî ï³ä-
õîäó ó âèð³øåíí³ ïðîáëåìè âèñîêîãî àðòåð³àëüíîãî 
òèñêó [30 ]. Òàê, çðîñòàþ÷à ÷àñòîòà ìåòàáîë³÷íîãî ñèí-
äðîìó, áóäó÷è îäíèì ç íåñïðèÿòëèâèõ ïðîãíîñòè÷íèõ 
÷èííèê³â ôîðìóâàííÿ ³ ë³êóâàííÿ àðòåð³àëüíî¿ ã³ïåð-
òåíç³¿, õàðàêòåðèçóºòüñÿ ïîðóøåííÿì ë³ï³äíîãî îá-
ì³íó, òîëåðàíòíîñò³ äî ãëþêîçè ³ åíäîòåë³àëüíî¿ äèñ-
ôóíêö³¿, à ð³âåíü ÏÎË ïðè ïîðóøåíîìó ñèíòåç³ îêñèäó 
àçîòó ÷èíèòü íåãàòèâíèé âïëèâ íà ñèñòåìó ãåìîêîàãó-
ëÿö³¿ [51]. 

Ñòàíäàðòíà òåðàï³ÿ ã³ïåðòåíç³¿
Îñíîâíà ìåòà ë³êóâàííÿ õâîðèõ íà àðòåð³àëüíó ã³-

ïåðòåíç³þ ïîëÿãàº â ìàêñèìàëüíîìó çíèæåíí³ ðèçèêó 
ðîçâèòêó ñåðöåâî-ñóäèííèõ óñêëàäíåíü ³ ñìåðò³ â³ä 
íèõ. Ë³êóâàííÿ àðòåð³àëüíî¿ ã³ïåðòîí³¿ äîçâîëÿº çàïî-
á³ãòè ðîçâèòêó ìîçêîâèõ ³íñóëüò³â òà óñêëàäíåííü ²ÕÑ, 
à òàêîæ ïîêðàùóº êë³í³÷í³ ïðîÿâè ñåðöåâî¿ ³ íèðêîâî¿ 
íåäîñòàòíîñò³. Ï³ñëÿ îö³íêè ñåðöåâî-ñóäèííîãî ðè-
çèêó ðîçðîáëÿºòüñÿ ³íäèâ³äóàëüíà òàêòèêà ìåäèêà-
ìåíòîçíî¿ òåðàï³¿ [18]. Â äàíèé ÷àñ ìîæëèâå âèêîðèñ-
òàííÿ äâîõ ñòðàòåã³é çíèæåííÿ àðòåð³àëüíîãî òèñêó: 
ìîíî- ³ êîìá³íîâàíà òåðàï³ÿ. Ìîíîòåðàï³ÿ áàçóºòüñÿ 
íà ïîøóêó îïòèìàëüíîãî ïðåïàðàòó; ïåðåõ³ä íà êîìá³-
íîâàíó òåðàï³þ äîö³ëüíèé ó ðàç³ íåäîñÿãíåííÿ áàæà-
íîãî åôåêòó. 

Â äàíèé ÷àñ äëÿ ë³êóâàííÿ àðòåð³àëüíî¿ ã³ïåðòåíç³¿ 
ðåêîìåíäîâàí³ ï’ÿòü îñíîâíèõ ãðóï àíòèã³ïåðòåíçèâ-
íèõ ïðåïàðàò³â: ³íã³á³òîðè àíã³îòåíçèí-ïåðåòâîðþþ-
÷îãî ôåðìåíòó (ÀÏÔ), áëîêàòîðè ðåöåïòîð³â àíã³îòåí-
çèíó (ÁÐÀ), àíòàãîí³ñòè êàëüö³þ, β-àäðåíîáëîêàòîðè, 
ä³óðåòèêè [1,54]. 

Íà ñüîãîäí³øí³é äåíü êîìá³íîâàíà òåðàï³ÿ îáìåæ-
óºòüñÿ ëèøå çàñòîñóâàííÿì äåê³ëüêîõ ñïåöèô³÷íèõ 
àíòèã³ïåðòåíçèâíèõ çàñîá³â ìåòîþ, ÿêî¿ º ïîñèëåííÿ 
åôåêòó çà ðàõóíîê ð³çíîñïðÿìîâàíî¿ ä³¿ ïðåïàðàò³â íà 
ïàòîãåíåòè÷í³ ì³øåí³. Äî íàéá³ëüø ðàö³îíàëüíèõ êîì-
á³íàö³é â³äíîñÿòü:

- ²íã³á³òîðè ÀÏÔ + ä³óðåòèê;
- ÁÐÀ + ä³óðåòèê;
- ²íã³á³òîðè ÀÏÔ + àíòàãîí³ñòè êàëüö³þ;
- ÁÐÀ + àíòàãîí³ñòè êàëüö³þ;
- Àíòàãîí³ñòè êàëüö³þ + β-àäðåíîáëîêàòîðè;
- Àíòàãîí³ñòè êàëüö³þ + ä³óðåòèê;
- Β-àäðåíîáëîêàòîðè + ä³óðåòèê;
- Β-àäðåíîáëîêàòîðè + α-àäðåíîáëîêàòîðè. 
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Ó êîìá³íàö³¿ β-àäðåíîáëîêàòîð³â ç ä³óðåòèêàìè 
ïîçèòèâíî çàðåêîìåíäóâàëè ñåáå íåá³âîëîë òà ³íäà-
ïàì³ä, ïðîòå º îáìåæåííÿ ¿õ âèêîðèñòàííÿ ó õâîðèõ ç 
ìåòàáîë³÷íèì ñèíäðîìîì ³ öóêðîâèì ä³àáåòîì [2,22]. 

Êð³ì òîãî, åôåêòèâí³ñòü òà ôàðìàêîëîã³÷í³ õàðàê-
òåðèñòèêè êîìá³íàö³é ñåëåêòèâíèõ àíòèã³ïåðòîí³÷íèé 
ïðåïàðàò³â çàëèøàþòüñÿ äî ê³íöÿ íå âèâ÷åíèìè, à ¿õ 
êîìá³íàö³¿ ïîºäíóþòüñÿ, ÿê ïðàâèëî, íà òåîðåòè÷í³é 
îñíîâ³. ² öå ìàº êë³í³÷íå ï³äòâåðäæåííÿ, à ñàìå äîñÿã-
íåííÿ ö³ëüîâîãî ð³âíÿ àðòåð³àëüíîãî òèñêó ò³ëüêè çà 
äîïîìîãîþ òðüîõ ³ á³ëüøå ïðåïàðàò³â [26,27]. Òàêîæ 
íåîáõ³äíî âðàõóâàòè, ùî êîìá³íîâàíà òåðàï³ÿ – öå 
ïðèéîì çàñîá³â, ùî âïëèâàþòü íà îñíîâí³ ðåöåïòîðí³ 
ïàòîãåíåòè÷í³ ìåõàí³çìè ã³ïåðòîí³÷íî¿ õâîðîáè, ùî íå 
ðîáëÿòü îñîáëèâîãî âïëèâó íà ìåòàáîë³÷íó äèñôóíê-
ö³þ ì³îêàðäà, ì’ÿçîâó ³ åíäîòåë³àëüíó ñò³íêó ñóäèí. 
Âðàõîâóþ÷è öåé íåäîë³ê, íàóêîâ³ ïîøóêè òåðàï³¿ ã³-
ïåðòîí³÷íî¿ õâîðîáè òà àðòåð³àëüíî¿ ã³ïåðòåíç³¿ ñôî-
êóñóâàëàñÿ íà çì³íàõ âíóòð³øíüîêë³òèííèõ ñèãíàëüíèõ 
ëàíöþã³â ³ êë³òèííî¿ ìåòàáîë³÷íî¿ äèñôóíêö³¿, ÿê ïàòî-
ãåíåòè÷íèõ ÷èííèê³â ôîðìóâàííÿ òà ïðîãðåñóâàííÿ 
ïàòîëîã³÷íîãî ïðîöåñó ïðè ÀÃ. 

²ííîâàö³éí³ ñåëåêòèâí³ ³íã³á³òîðè
Ó ïàòîãåíåç³ ã³ïåðòåíç³¿ çàä³ÿí³ åíäîòåë³é çàëåæ-

í³ òà íåçàëåæí³ çì³íè. Ç â³êîì çì³íþºòüñÿ ñòðóêòóðà ³ 
ìåòàáîë³çì åíäîòåë³þ ñóäèííî¿ ñò³íêè, ðîçòÿãó àðòå-
ð³é, ñëàáøàº áàðîðåöåïòîðíà ôóíêö³ÿ, ùî ñóïðîâî-
äæóºòüñÿ ï³äâèùåííÿì ð³âíÿ íîðàäðåíàë³íó â ïëàçì³. 
²ñòîòíî çì³íþºòüñÿ ðåãóëÿö³ÿ ö³ëîãî ðÿäó ³íøèõ ãîð-
ìîí³â (ðåí³í, àíã³îòåíçèí, àëüäîñòåðîí, âàçîïðåñèí, 
íàòð³éóðåòè÷íèé ãîðìîí), ùî òàêîæ ñïðèÿº ôîðìó-
âàííþ àðòåð³àëüíî¿ ã³ïåðòîí³¿ [6]. Ñóïóòí³ ã³ïåðòîí³÷-
íî¿ õâîðîáè çàõâîðþâàííÿ îáìåæóþòü âèá³ð àíòèã³-
ïåðòåíçèâíèõ ïðåïàðàò³â, ñòâîðþþòü ïðîòèïîêàçàííÿ 
äî çàñòîñóâàííÿ äåÿêèõ ç íèõ. 

Â äàíèé ÷àñ îòðèìàíî âåëèêó ê³ëüê³ñòü äàíèõ, 
ùî ñòîñóþòüñÿ êîìóí³êàö³¿ ïåðåäà÷³ ðåöåïòîðíèõ 
ñèãíàë³â äî êë³òèííèõ ì³øåíåé ó åíäîòåë³îöèòàõ, 
ãëàäêîì’ÿçîâèõ êë³òèíàõ ³ êàðä³îì³îöèòàõ. Çîêðåìà, 
ôåðìåíòè ðîäèíè àäåí³ëàòöèêëàçè ³ ôîñôîë³ïàç çä³é-
ñíþþòü ïåðåäà÷ó ñèãíàë³â â³ä àäðåíîðåöåïòîð³â äî 
ñêîðî÷óâàëüíèõ ì³îô³áðèë, ðåàë³çóþòü ñêîðî÷óâàëü-
íó ôóíêö³þ çáóäëèâèõ êë³òèí; ðîäèíà ERK ³ Rho-ê³íàç 
³í³ö³þþòü ñêîðîòëèâó ôóíêö³þ ³ ìåõàí³çìè àïîïòîçó 
êë³òèí [41,57]. Ïðîòå¿íê³íàçè ðåãóëÿòîðíèõ ñèãíàë³â 
(ê³íàçè ERK, ÌÀÐÊ) ðåàë³çóþòü îñíîâíèé øëÿõ àêòè-
âàö³¿ ñêîðî÷åííÿ ãëàäêèõ ì³îöèò³â ³ êàðä³îì³îöèò³â, íà-
ïðèêëàä, ó â³äïîâ³äü íà àêòèâàö³þ α1-áëîêàòîð³â, ùî 
ðîáèòü ¿õ ïðèâàáëèâîþ ì³øåííþ äëÿ ôàðìàêîòåðàï³¿ 
àðòåð³àëüíî¿ ã³ïåðòåíç³¿. Çîêðåìà àíã³îòåíçèí, íåá³âî-
ëîë, á³ñîïðîëîë òà ³íø³, òàêîæ ðåàë³çóþòü ñâî¿ ôàðìà-
êîëîã³÷í³ åôåêòè çà ðàõóíîê öèõ âíóòð³øíüîêë³òèííèõ 
ôåðìåíòàòèâíèõ «ïåðåìèêà÷³â» [9]. 

Â åêñïåðèìåíòàëüíèõ äîñë³äæåííÿõ âñòàíîâëåíî, 
ùî ³íã³á³òîðè Rho-ê³íàç ïîêàçàëè ïîçèòèâí³ ðåçóëüòà-
òè â ïîð³âíÿíí³ ç ÁÐÀ àáî 5-ôîñôîä³åñòåðàçè (ÔÄÅ-
5), áåç áóäü-ÿêèõ îçíàê ïîá³÷íèõ âïëèâ³â íà ñåðöåâó ä³-
ÿëüí³ñòü [23]. Ï³ëîòí³ êë³í³÷í³ âèïðîáóâàííÿ ³íã³á³òîð³â 
Rho-ê³íàç ïîêàçàëè ïîçèòèâíó ñóäèíîðîçøèðþâàëüíó 
òåíäåíö³þ ó ïàö³ºíò³â, ÿê³ ñòðàæäàþòü íà öåðåáðàëü-
íèé âàçîñïàçì. Òèì íå ìåíø, äîñë³äæåííÿ ¿õ êîìá³íî-
âàíîãî çàñòîñóâàííÿ ç³ ñòàíäàðòíèìè ïðåïàðàòàìè íå 
äàëè áàæàíèõ ðåçóëüòàò³â [35]. 

Â ³íøèõ äîñë³äæåííÿõ ðîçðîáëåí³ ñåëåêòèâí³ ³í-
ã³á³òîðè ERK-ê³íàç ïðîäåìîíñòðóâàëè ðîçñëàáëåííÿ 
ãëàäêîì’ÿçîâèõ êë³òèí ñóäèííèõ ñò³íîê ³ âïëèâ íà òêà-
íèíè ³íøèõ îðãàí³â [47]. Íàïðèêëàä, âñòàíîâëåíî íå-
ïðÿìå ïðèãí³÷åííÿ àêòèâíîñò³ ôåðìåíò³â ìåòàáîë³÷-
íèõ ëàíöþã³â, ñóïåðîêñèääèñìóòàçè, NO-ñèíòåòàçè, 
ôåðìåíò³â â³äíîâëåííÿ ãëóòàò³îíó – åíäîãåííîãî àí-
òèîêñèäàíòó, ùî º ³ñòîòíèì íåäîë³êîì òàêîãî êëàñó 
çàñîá³â [55]. 

Ñó÷àñí³ äîñë³äæåííÿ äîâåëè òå, ùî ðîç’ºäíàííÿ 
âíóòð³øíüîêë³òèííèõ ôåðìåíòàòèâíèõ ñèñòåì ïåðå-
äà÷³ ðåöåïòîðíèõ ñèãíàë³â íà êë³òèííó (ÿäåðíó ³ ñêî-
ðîòëèâó) â³äïîâ³äü ïðèçâîäÿòü äî â³äñóòíîñò³ â³äïîâ³ä³ 
êë³òèí-ì³øåíåé íà ñåëåêòèâí³ ïðåïàðàòè (ñåëåêòèâí³ 
³íã³á³òîðè, àíòàãîí³ñòè ðåöåïòîð³â òà ³íø³) [12]. Çîêðå-
ìà âñòàíîâëåíî, ùî â óìîâàõ ã³ïåðòåíç³¿ ïîðóøóºòüñÿ 
àêòèâí³ñòü ³ ïåðåäà÷à ñèãíàë³â ÷åðåç ERK1/2 ê³íàçè, 
ùî àñîö³éîâàíå ³ç çíèæåííÿì àêòèâíîñò³ ÍÀÄÔ(Í)-
ê³íàçè ³ óòâîðåííÿ ñóïåðîêñèä ðàäèêàë³â [17]. Ïðîãðå-
ñóþ÷å çá³ëüøåííÿ ð³âíÿ àêòèâíèõ ôîðì êèñíþ (ÀÔÊ) 
â êàðä³îì³îöèòàõ ³ ãëàäêîì’ÿçîâèõ êë³òèíàõ ñóäèí ïðè 
ã³ïåðòåíç³¿ â³äáóâàºòüñÿ ÿê ç ì³òîõîíäð³àëüíîãî, òàê ³ 
ÍÀÄÔ-îêñèäàçíîãî äæåðåëà, ³ ìîæóòü áóòè â³äïîâ³-
äàëüíèìè çà ïîðóøåííÿ àêòèâíîñò³ ôåðìåíò³â ³ ïîðó-
øåííÿ ìåõàí³çì³â âàçîêîíñòðèêö³¿ ³ âàçîäèëàòàö³¿. 

Òàêèì ÷èíîì, ðîçðîáëåí³ â äàíèé ÷àñ ñåëåêòèâ-
í³ ³íã³á³òîðè âíóòð³øíüîêë³òèííèõ ôåðìåíò³â (ê³íàçè 
êàëüìîäóë³íó, ïðîòå¿íê³íàç, ôîñôîðèëàçè ì³îçèíó òà 
³íø³) çíàõîäÿòüñÿ íà ð³çíèõ ñòàä³ÿõ íàóêîâèõ òà äî-
êë³í³÷íèõ âèïðîáóâàíü ³ íå ìîæóòü áóòè âèêîðèñòàí³ â 
êë³í³÷í³é ïðàêòèö³. Îäíàê ïðîáëåìà àëüòåðíàòèâíèõ 
øëÿõ³â â òàêòèö³ òåðàï³¿ ÀÃ ç àêöåíòîì íà ìåòàáîë³÷íó 
äèñôóíêö³þ ì³îêàðäà òà ñóäèííî¿ ñò³íêè çàëèøàºòüñÿ 
íåâèð³øåíîþ. 

Åíåðãåòè÷íà äèñôóíêö³ÿ ì³îêàðäà òà ìåòàáî-
ë³òîòðîïíà ôàðìàêîòåðàï³ÿ

Ðîçâèòîê àðòåð³àëüíî¿ ã³ïåðòåíç³¿ ñóïðîâîäæó-
ºòüñÿ ñòðóêòóðíî-ôóíêö³îíàëüíèìè ïîðóøåííÿìè 
ì³òîõîíäð³é, ðîçâèòêîì îêèñíîãî ñòðåñó ³ ïðèãí³÷åí-
íÿì àíòèîêñèäàíòíî¿ ñèñòåìè [4]. Òàê, â åêñïåðèìåí-
òàëüíèõ äîñë³äæåííÿõ ñïîñòåð³ãàºòüñÿ ïðèãí³÷åííÿ 
àêòèâíîñò³ àíòèîêñèäàíòíèõ ôåðìåíòàòèâíèõ ñèñòåì 
(êàòàëàçè òà ï³äâèùåííÿ ð³âíÿ ìàðêåð³â îêèñëþâàëü-
íî¿ ìîäèô³êàö³¿ á³ëêà àëüäåã³äôåí³ëã³äðàçîíè (ÀÔÃ) 
³ êàðáîêñ³ôåí³ëã³äðàçîíè (ÊÔÃ)) â ì³îêàðä³ [50]. Ïðè 
åíåðãåòè÷í³é äèñôóíêö³¿ ì³îêàðäà âêëþ÷àþòüñÿ âòî-
ðèíí³ êîìïåíñàòîðí³ ðåãóëÿòîðè åíåðãîîáì³íó, çîêðå-
ìà ìàëàò-àñïàðòàòíèé øóíò. 

Ìàëàò-àñïàðòàòíèé øóíò çä³éñíþº ïåðåíåñåííÿ 
â³äíîâëåíèõ åêâ³âàëåíò³â, ùî óòâîðþþòüñÿ â öèòî-
ïëàçì³ â õîä³ ãë³êîë³çó, â ì³òîõîíäð³¿. Ñòâîðèíà ç ìà-
ëàòà ùàâåëåâîóêñóñíà êèñëîòà ïåðåòâîðþºòüñÿ â 
à-êåòîãëóòàðàò ³ àñïàðòàò, ùî äîçâîëÿº îòðèìàòè äî-
äàòêîâ³ ìîëåêóëè â³äíîâëåíèõ åêâ³âàëåíò³â [53]. Ñï³â-
â³äíîøåííÿ ÍÀÄÍ/ÍÀÄ+ ³ ìàëàò/ùàâåëåâîóêñóñíà 
êèñëîòà ðåãóëþºòüñÿ ìàëàòäåã³äðîãåíàçîþ (ÌÄÃ), àê-
òèâí³ñòü ÿêî¿ ð³çêî çá³ëüøåíà ïðè ã³ïåðòåíç³¿ ³ ç ÷àñîì 
çíèæóºòüñÿ â ïðîöåñ³ ã³ïåðòðîô³¿ ì³îêàðäà [32,45]. 

Ìåòàáîë³÷íà äèñôóíêö³ÿ ì³îêàðäà ïîñèëþºòü-
ñÿ â óìîâàõ êîìîðá³äíîñò³. Âèÿâëåíî êîðåëÿö³þ çì³í 
ôåðìåíòàòèâíèõ ñèñòåì åíåðãîîáì³íó, ð³âíÿ ëàêòàòó, 
ôåðìåíò³â ðîäèíè ÌÀÐÊ ³ ã³ïåðòðîô³÷íîãî òèïó ðåìî-
äåëþâàííÿ ë³âîãî øëóíî÷êà ó õâîðèõ ç ìåòàáîë³÷íèì 
ñèíäðîìîì ³ ã³ïåðòåíç³ºþ [24]. 
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Ó çâ’ÿçêó ç öèì áóâ çàïðîïîíîâàíèé àëüòåðíà-
òèâíèé ï³äõ³ä äî ë³êóâàííÿ àðòåð³àëüíî¿ ã³ïåðòåíç³¿: 
çðîáèòè àêöåíò íà ìåòàáîë³÷í³é äèñôóíêö³¿ êàðä³î-
ì³îöèò³â ÿê îñíîâíî¿ ì³øåí³ âòîðèííèõ çì³í ñåðöå-
âî-ñóäèííî¿ ñèñòåìè [16]. Ó çâ’ÿçêó ç öèì âèáðàòè 
ñòðàòåã³þ çàõèñòó ì³îêàðäà òà ñóäèííî¿ ñò³íêè â³ä 
îêñèäàòèâíîãî ³ äèñìåòàáîë³÷íîãî ïîøêîäæåííÿ íå-
çàëåæíî â³ä ïðè÷èííîãî ìåõàí³çìó, òàê ÿê â³äíîâëåííÿ 
ïàòîá³îõ³ì³÷íèõ ëàíöþã³â ì³îêàðäà º íàéâàæëèâ³øîþ 
óìîâîþ äëÿ åôåêòèâíî¿ òåðàï³¿ ³ éîãî íîðìàëüíîãî 
ôóíêö³îíóâàííÿ. 

Òîìó â ÿêîñò³ ìåòàáîë³÷íî¿ êàðä³îïðîòåêòîðíî¿ òå-
ðàï³¿ ó õâîðèõ ç àðòåð³àëüíîþ ã³ïåðòåíç³ºþ òà ²ÕÑ áóëè 
çàïðîïîíîâàí³ çàñîáè, ùî áëîêóþòü îêèñëåííÿ â³ëü-
íèõ æèðíèõ êèñëîò, â³äíîâëþâàëè åíäîãåííèé ð³âåíü 
àíòèîêñèäàíò³â ³ áëîêóâàëè óòâîðåííÿ àêòèâíèõ ôîðì 
êèñíþ (ÀÔÊ) ³ ÏÎË. Òàê, ò³îòðèàçîë³í çìåíøóâàâ ãàëü-
ìóâàííÿ àêòèâíîñò³ ìàëàò-àñïàðòàòíîãî øóíòà, çá³ëü-
øóâàâ àêòèâí³ñòü ÌÄÃ, âì³ñòó ìàëàòà, àñïàðòàòó òà 
ãëóòàìàòó, à òàêîæ ì³òîõîíäð³àëüíîãî òðàíñïîðòó, ïðî 
ùî ñâ³ä÷èëî çá³ëüøåííÿ àêòèâíîñò³ ì³òîõoíäð³àëüíî¿ 
êðåàòèíôîñôîê³íàçè. Ââåäåííÿ ò³îòðèàçîë³íó íàäàâà-
ëî çíà÷íèé àíòèîêñèäàíòíèé åôåêò, ùî ïðîÿâëÿëîñÿ â 
çíèæåíí³ ìàðêåðíèõ ïðîäóêò³â – ÀÔÃ ³ ÊÔÃ [5]. 

Ïðè àðòåð³àëüí³é ã³ïåðòîí³¿ ÷àñòî â³äçíà÷àºòüñÿ 
ïîðóøåííÿ ë³ï³äíîãî îáì³íó (ï³äâèùåííÿ òðèãë³öåðè-
ä³â ³ çíèæåííÿ õîëåñòåðèíó, ËÏÂÙ). Ó ô³ç³îëîã³÷íèõ 
óìîâàõ îêèñëåííÿ â³ëüíèõ æèðíèõ êèñëîò (ÂÆÊ) â ì³-
îêàðä³ äàº áëèçüêî 80 % ÀÒÔ ³ ò³ëüêè 10 % óòâîðþºòüñÿ 
ïðè îêèñëþâàëüíîìó ôîñôîðèëþâàíí³ â ì³òîõîíäð³ÿõ 
çà ðàõóíîê àåðîáíîãî ãë³êîë³çó. Îäíàê ÂÆÊ â ïîð³â-
íÿíí³ ç ãëþêîçîþ º ìåíø åôåêòèâíèì äæåðåëîì ÀÒÔ, 
âðàõîâóþ÷è ¿õ ïðîãðåñóþ÷å îêèñëåííÿ â óìîâàõ îêñè-
äàòèâíîãî ñòðåñó [39]. 

Ïðîâåäåí³ âëàñí³ äîñë³äæåííÿ á³îõ³ì³÷íîãî àíà-
ë³çó îáì³íó ÂÆÊ âñòàíîâèëè ïåðåðîçïîä³ë îñíîâíèõ 
ÆÊ â ì³îêàðä³ òà ïëàçì³ êðîâ³ ùóð³â ç àðòåð³àëüíîþ 
ã³ïåðòåíç³ºþ. Çàãàëüíèé ð³âåíü íàñè÷åíèõ ÆÊ â ì³î-
êàðä³ çíèæóâàâñÿ íà 25 %, íåíàñè÷åíèõ ³ ïîë³íåíàñè-
÷åíèõ – çá³ëüøóâàâñÿ íà 10-15 %. Ó ïëàçì³ êðîâ³ îáì³í 
ÂÆÊ áóâ á³ëüø âèðàæåíèì: çì³íè çàçíà÷åíèõ ïîêàç-
íèê³â íà 30 % ³ 17-26 % â³äïîâ³äíî [13]. Ïðè öüîìó 
β-àäðåíîáëîêàòîðè òà ò³àçèäîâ³ ä³óðåòèêè ìîæóòü íà-
äàâàòè íåñïðèÿòëèâèé âïëèâ íà ë³ï³äíèé îáì³í ç ðîç-
âèòêîì âòîðèííî¿ äèñë³ï³äåì³¿. Íà ïðîòèâàãó öüîìó 
β1-àäðåíîáëîêàòîðè ñïðèÿòëèâî âïëèâàþòü íà ë³ï³ä-
íèé îáì³í ³ ìîæóòü ìàòè ïåâí³ ïåðåâàãè ïåðåä ³íøèìè 
àíòèã³ïåðòåíçèâíèìè çàñîáàìè ó ïàö³ºíò³â ³ç êîìîð-
á³äíèìè ñòàíàìè. Â åêñïåðèìåíòàëüíèõ äîñë³äæåííÿõ 
âñòàíîâëåíî ÷àñòêîâå â³äíîâëåííÿ æèðíîêèñëîòíî-
ãî îáì³íó ïðè âèêîðèñòàíí³ ³íã³á³òîð³â ÀÏÔ (ïåðèí-
äîïðèë), áëîêàòîð³â êàëüö³ºâèõ êàíàë³â (àìëîä³ï³í) ³ 
àäðåíîáëîêàòîð³â (íåá³âîëîë) [13,28]. 

Ôëàâîíî¿äè ³ ïîõ³äí³ æèðíèõ êèñëîò (åëàãîâà êèñ-
ëîòà, êâåðöåòèí, ðóòèí) êð³ì ìåòàáîë³òîòðîïíîãî ä³¿ 
íàäàâàëè ³ êàðä³îïðîòåêòîðíèé åôåêò [34,37,40,52]. 
Â³òàì³íè-àíòèîêñèäàíòè â³ä³ãðàþòü çàõèñíó ðîëü ùîäî 
ïîøêîäæåííÿ åíäîòåë³àëüíî¿ ñò³íêè ñóäèí ïðè ã³ïåð-
òåíç³¿ òà ìåòàáîë³÷íîìó ñèíäðîì³ [56]. Â³äçíà÷åíî, ùî 
â³òàì³íè D ³ E ìàþòü ïðîô³ëàêòè÷íó ä³þ â³äíîñíî ã³ïî-
òîí³¿ ó âàã³òíèõ [8,25]. Ç ôàðìàêîëîã³÷íî¿ òî÷êè çîðó 
â³òàì³í D ³ Â12 çíèæóþòü óòâîðåííÿ ÀÔÊ â çì³íåíèõ 
ì³òîõîíäð³ÿõ, óòâîðåííÿ ìàëîíîâîãî ä³àëüäåã³äó ïðè 
ã³ïåðòåíç³¿ òà öóêðîâîìó ä³àáåò³ [29]. Êâåðöåòèí êð³ì 

ñóäèíîðîçøèðþâàëüíîãî åôåêòó, ìàº àíòèòðîìáîöè-
òàðíó ³ àíòèîêñèäàíòíó ä³þ, âïëèâàº íà îêèñëþâàëü-
íèé ñòàòóñ â îðãàíàõ-ì³øåíÿõ, ïðèãí³÷óº ïðîòåîë³òè÷í³ 
ïðîöåñè [19,33,34]. Ó ïîð³âíÿëüíèõ äîñë³äæåííÿõ â³ä-
çíà÷åíî ïåðåâàæàþ÷ó ä³þ êâåðöåòèíó òà ðóòèíó íàä 
í³ôåä³ï³íîì ó ã³ïåðòåíçèâíèõ òâàðèí [40]. 

Ïîë³ôåíîëè òàêîæ àêòèâóþòü ³ ï³äâèùóþòü åíäîòå-
ë³àëüíèé ñèíòåç îêñèäó àçîòó, çá³ëüøóþòü ð³âåíü åíäî-
ãåííîãî àíòèîêñèäàíòó ãëóòàò³îíó, ³ ïðèãí³÷óþòü àêòèâ-
í³ñòü ôåðìåíò³â-ïðîäóöåíò³â ÀÔÊ, òàêèõ ÿê ÍÀÄÔÍ- ³ 
êñàíòèí-îêñèäàçè [48]. Âèêîðèñòàííÿ ïîë³ôåíîë³â ³ 
ïîõ³äíèõ â³òàì³í³â ïîêðàùóº åíäîòåë³àëüíó ôóíêö³þ, 
ïîäàëüøó íîðìàë³çàö³þ ñóäèííîãî òîíóñó ³ çàãàëüíèé 
àíòèã³ïåðòåíçèâíèé åôåêò, â³äíîâëþþòü åíåðãåòè÷-
íèé áàëàíñ ³ àêòèâí³ñòü ÀÒÔ-çàëåæíèõ ôåðìåíòàòèâ-
íèõ ñèñòåì [31,44]. Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ 
äåìîíñòðóþòü, ùî ìåòàáîë³÷í³ çàñîáè âïëèâàþòü íà 
ðåí³í-àíã³îòåíçèâíó ñèãíàë³çàö³þ ³ àêòèâí³ñòü àíã³î-
òåíçèíïåðåòâîðþþ÷îãî ôåðìåíòó [43], óòâîðåííÿ íà-
òð³éóðåòè÷íîãî ãîðìîíó êàðä³îì³îöèòàìè ïåðåäñåðäÿ 
ç â³äíîâëåííÿì ñòðóêòóð ì³îêàðäà [14]. Ìîëåêóëÿðí³ 
ìåõàí³çìè, çà äîïîìîãîþ ÿêèõ êâåðöåòèí ðåãóëþþòü 
ðåí³í-àíã³îòåíçèíîâó ñèñòåìó, ïîâí³ñòþ íå çðîçóì³ë³, 
ïðîòå îòðèìàí³ äàí³ ï³äâèùþòü íàøå ðîçóì³ííÿ àíòè-
ã³ïåðòåíçèâíî¿ ä³¿ öèõ ñïîëóê [46]. 

Ïðè öüîìó â ³íøèõ äîñë³äæåííÿõ ïîêàçàíî, ùî ñó-
äèíîðîçøèðþâàëüíó ä³þ êâåðöåòèíó ïðèãí³÷óºòüñÿ 
äåÿêèìè àíòàãîí³ñòàìè êàëüö³é-çàëåæíèõ êàë³ºâèõ 
êàíàë³â (iberiotoxin) [10] ³ àíòàãîí³ñòàìè êàëüö³þ (íå-
ôåä³ï³í) [49]. Òàêîæ ïðîâåäåíèìè âëàñíèìè äîñë³-
äæåííÿìè âñòàíîâëåíî, ùî êâåðöåòèí â êîìá³íàö³¿ ç 
àíòèã³ïåðòåíçèâíèìè ïðåïàðàòàìè â³äíîâëþº ë³ï³ä-
íèé îáì³í ³ çíèæóº ïåðåêèñíå îêèñëåííÿ æèðíèõ êèñ-
ëîò ïëàçìàòè÷íèõ ìåìáðàí [3,15], ïîðÿä ç ³íøèì àí-
òèîêñèäàíòîì åëàãîâîþ êèñëîòîþ êîìá³íàö³ÿ çàñîá³â 
ìàº êàðä³îïðîòåêòîðíó ä³þ [42]. 

Òàêèì ÷èíîì, êîìá³íîâàíîþ ôàðìàêîòåðàï³ºþ àð-
òåð³àëüíî¿ ã³ïåðòåíç³¿ â³äîìèìè ñòàíäàðòíèìè ñõåìà-
ìè äîñÿãàºòüñÿ ëèøå àíòèã³ïåðòåíçèâíèé åôåêò áåç 
óñóíåííÿ ìåòàáîë³÷íî¿ äèñôóíêö³¿ ñåðöåâî-ñóäèííî¿ 
ñèñòåìè, íå âïëèâàþòü íà íîðìàë³çàö³þ ìåòàáîë³÷íèõ 
ïîðóøåíü, õî÷à ³ ìàº ðÿä ïåðåâàã â³äíîñíî ôàðìàêî-
òåðàï³¿ ïîá³÷íèõ åôåêò³â ³ ðàö³îíàëüíîãî äîñÿãíåííÿ 
áàæàíîãî ðåçóëüòàòó. Âíåñåííÿ â ñòàíäàðòí³ êîìá³-
íàö³¿ ìåòàáîë³òîòðîïíèõ ïðåïàðàò³â äîçâîëÿº ³ñòîòíî 
îáìåæèòè ïàòîãåíåòè÷í³ øëÿõè ôîðìóâàííÿ àðòåð³-
àëüíî¿ ã³ïåðòåíç³¿ òà çàïîá³ãòè ðîçâèòêó óñêëàäíåíü ÀÃ. 

Âèñíîâîê. Ïðåäñòàâëåíèé àíàë³ç çàðóá³æíèõ ³ â³-
ò÷èçíÿíèõ äîñë³äæåíü äîçâîëèâ ä³éòè âèñíîâêó, ùî 
ë³êóâàííÿ àðòåð³àëüíî¿ ã³ïåðòåíç³¿ ñïðèéìàºòüñÿ ò³ëü-
êè ç òî÷êè çîðó ñòàíäàðòíèõ ñõåì îñíîâíèõ ï’ÿòè ãðóï 
ïðåïàðàò³â, ïðè âèáîð³ ÿêèõ ìàëî âðàõîâóþòü äèñìå-
òàáîë³÷í³ çì³íè ì³îêàðäà, ùî íå âïëèâàº íà âñ³ ïàòîãå-
íåòè÷í³ ëàíêè äàíî¿ ïàòîëîã³¿. 

Äîäàòêîâå çàñòîñóâàííÿ ìåòàáîë³òîòðîïíèõ çà-
ñîá³â ³ç âèðàæåíèì àíòèîêñèäàíòíèì ³ îïîñåðåä-
êîâàíèì ñëàáêèì ã³ïîòåíçèâíèì âïëèâîì ðîáèòü ¿õ 
ïðèâàáëèâèìè äëÿ êîìá³íîâàíî¿ òåðàï³¿ àðòåð³àëüíî¿ 
ã³ïåðòåíç³¿, òàê ÿê öå äîçâîëèòü íàäàòè ïîäâ³éíå ïðè-
ãí³÷åííÿ îáîõ ïàòîãåíåòè÷íèõ ìåõàí³çì³â ã³ïåðòåíç³¿ 
òà ñåðöåâî¿ íåäîñòàòíîñò³, à ñàìå âèá³ðêîâî íàäàâà-
òè ã³ïîòåíçèâíèé, åíåðãåòè÷íèé ³ ìåòàáîë³òîòðîïíèé 
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åôåêò ³ ðåàë³çóâàòè çàõèñíó ä³þ. Ñòðàòåã³ÿ îäíî÷àñíî-
ãî çíèæåííÿ àðòåð³àëüíîãî òèñêó ³ çìåíøåííÿ ìåòàáî-
ë³÷íèõ çì³í äîçâîëÿº ³ñòîòíî çíèçèòè ðèçèê ðîçâèòêó 
ñåðöåâî-ñóäèííèõ óñêëàäíåíü ó õâîðèõ íà àðòåð³àëü-
íó ã³ïåðòåíç³þ. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âèâ÷åííÿ 
á³ëüø äîñêîíàëî âïëèâ àíòèã³ïåðòåíçèâíèõ çàñîá³â º 

àêòóàëüíèì â ïëàí³ ðîçóì³ííÿ ôîðìóâàííÿ åò³îïàòî-
ãåíåòè÷íèõ ëàíîê ðîçâèòêó àðòåð³àëüíî¿ ã³ïåðòåíç³¿. 
À êîìá³íîâàíå çàñòîñóâàííÿ àíòèã³ïåðòåíçèâíèõ ïðå-
ïàðàò³â ðàçîì ç ìåòàáîë³òíèìè ë³êàðñüêèìè çàñîáàìè 
çàñëóãîâóº íà á³ëü äåòàëüíå âèâ÷åííÿ äëÿ çìåíøåííÿ 
íåãàòèâíèõ çì³í, ÿê³ â³äáóâàþòüñÿ ïðè ðîçâèòêó àðòå-
ð³àëüíî¿ ã³ïåðòåíç³¿. 

Ëèòåðàòóðà
1. Àìîñîâà Å. Í. Ëå÷åíèå àðòåðèàëüíîé ãèïåðòåíçèè – 2010: êîììåíòàðèè ê îñíîâíûì ïîëîæåíèÿì ïîñëåäíèõ (2009) ðå-

êîìåíäàöèé Åâðîïåéñêîãî îáùåñòâà êàðäèîëîãîâ è Åâðîïåéñêîãî îáùåñòâà ãèïåðòåíçèè. ×àñòü I. Êîíñåðâàòèçì öåëè 
ëå÷åíèÿ è êëèíè÷åñêàÿ ýôôåêòèâíîñòü îñíîâíûõ êëàññîâ àíòèãèïåðòåíçèâíûõ ïðåïàðàòîâ / Å. Í. Àìîñîâà // Ñåðöå ³ 
ñóäèíè. – 2010. – ¹ 3. – Ñ. 5–16. 

2. Àìîñîâà Å. Í. Ëå÷åíèå àðòåðèàëüíîé ãèïåðòåíçèè – 2010: êîììåíòàðèè ê îñíîâíûì ïîëîæåíèÿì ïîñëåäíèõ (2009) ðå-
êîìåíäàöèé Åâðîïåéñêîãî îáùåñòâà êàðäèîëîãîâ è Åâðîïåéñêîãî îáùåñòâà ãèïåðòåíçèè. ×àñòü ²². Ôîêóñ íà êîìáèíè-
ðîâàííóþ àíòèãèïåðòåíçèâíóþ òåðàïèþ / Å. Í. Àìîñîâà // Ñåðöå ³ ñóäèíè. – 2010. – ¹ 3. – Ñ. 17–28. 

3. Åêñïåðèìåíòàëüíà àðòåð³àëüíà ã³ïåðòåíç³ÿ: âïëèâ ë³êàðñüêèõ çàñîá³â / Ì. ². Çàãîðîäí³é, Ð. Ñ. Äîâãàíü, Î. Î. Íàãîðíà [òà 
³í.]. – Ê. : Çàäðóãà, 2014. – 280 ñ. 

4. Êîëåñíèê Ì. Þ. Îñîáåííîñòè ôóíêöèîíèðîâàíèÿ ìèòîõîíäðèé ìèîêàðäà ó êðûñ ñî ñïîíòàííîé ãèïåðòåíçèåé (SHR) íà 
ôîíå ýêñïåðèìåíòàëüíîãî ñàõàðíîãî äèàáåòà è àòåðîñêëåðîçà / Ì. Þ. Êîëåñíèê, È. Ô. Áåëåíè÷åâ, Ã. Â. Äçÿê, È. Ñ. ×åê-
ìàí // Çàïîðîæñêèé ìåäèöèíñêèé æóðíàë . – 2012. – ¹ 2. – Ñ. 26–30. 

5. Òîëñòèêîâà Ò. Ã. Íåêîòîðûå àñïåêòû ìåòàáîëèòîòðîïíîãî ìåõàíèçìà êàðäèîïðîòåêòèâíîãî äåéñòâèÿ òèîòðèàçîëèíà ïðè 
àðòåðèàëüíîé ãèïåðòåíçèè / Ò. Ã. Òîëñòèêîâà, Ì. Â. Õâîñòîâ, À. Î. Áðûçãàëîâ [è äð.] // Çàïîðîæñêèé ìåäèöèíñêèé æóðíàë 
. – 2010. – Ò. 12, ¹ 5. – Ñ. 74–76. 

6. Bălan H. «Gender specific medicine»: a focus on gender–differences in hypertension / H. Bălan, L. Popescu // Rom. J. Intern. 
Med. – 2014. – Vol. 52 (3). – P. 129–141. 

7. Campbell P. T. Clinical Characteristics, Treatment Patterns and Outcomes of Hispanic Hypertensive Patients / P. T. Campbell, 
S. R. Krim, C. J. Lavie, H. O. Ventura // Prog. Cardiovasc. Dis. – 2014. – Vol. 57(3). – P. 244–252. 

8. Cantu J. Laboratory abnormalities in pregnancy–associated hypertension: frequency and association with pregnancy outcomes 
/ J. Cantu, R. G. Clifton, J. M. Roberts // Obstet. Gynecol. – 2014. – Vol. 124(5). – P. 933–940. 

9. Ceron C. S. Nebivolol attenuates prooxidant and profibrotic mechanisms involving TGF–β and MMPs, and decreases vascular 
remodeling in renovascular hypertension / C. S. Ceron, E. Rizzi, D. A. Guimarães // Free Radic. Biol. Med. – 2013. – Vol. 65. – 
P. 47–56. 

10. Cogolludo A. The dietary flavonoid quercetin activates BKCa currents in coronary arteries via production of H2O2. Role in vaso-
dilatation / A. Cogolludo, G. Frazziano, A. M. Briones // Cardiovasc. Res. – 2007. – Vol. 73 (2). – P. 424–431. 

11. de Miranda J. A. The effects of endothelial nitric oxide synthase tagSNPs on nitrite levels and risk of hypertension and obesity in 
children and adolescents / J. A. de Miranda, R. Lacchini, V. A. Belo, C. M. Lanna // J. Hum. Hypertens. – 2015. – Vol. 29 (2). – 
P. 140. 

12. Deres L., PARP–inhibitor treatment prevents hypertension induced cardiac remodeling by favorable modulation of heat shock 
proteins, Akt–1/GSK–3β and several PKC isoforms / L. Deres, E. Bartha, A. Palfi, K. Eros, A. Riba // PLoS One. – 2014. – Vol. 9 
(7). – e102148. 

13. Dovgan R. S. Lipid peroxidation of rats heart with hypertension after nebivolol applying / R. S. Dovgan, V. A. Stezhka, I. S. Chek-
man // J. Pharmacol. – 2014. – Vol. 3. – P. 88–94. 

14. Dovgan R. S. Impact of the Elgacin on the Ultrastructure of Left Ventricular in Rats with Spontaneous Arterial Hypertension / 
R. S. Dovgan // Bulletin of biology and medicine problems. – 2014. – Vol. 1 (106). – P. 236–241. 

15. Dovgan R. S. Effect Nifedipine Precautions with Quercetin on Fatty Acid Spectrum of Lipids Cardiomyocytes in Rats with Hyper-
tension / R. S. Dovgan // Bulletin of biological and medicinal problems. – 2014. – Vol. 4 (1). – P. 94–97. 

16. Ferdinandy P. Interaction of risk factors, comorbidities, and comedications with ischemia/reperfusion injury and cardioprotec-
tion by preconditioning, postconditioning, and remote conditioning / P. Ferdinandy, D. J. Hausenloy, G. Heusch [et al.] // Phar-
macol. Rev. – 2014. – Vol. 66 (4). – P. 1142–1174. 

17. García–Redondo A. B. c–Src, ERK1/2 and Rho kinase mediate hydrogen peroxide–induced vascular contraction in hyperten-
sion: role of TXA2, NAD(P)H oxidase and mitochondria / A. B. García–Redondo, A. M. Briones, S. Martínez–Revelles [et al.] // 
J. Hypertens. – 2015. – Vol. 33(1). – P. 77–87. 

18. Henskens L. H. Detection of silent cerebrovascular disease refines risk stratification of hypertensive patients / L. H. Henskens, 
R. J. van Oostenbrugge, A. A. Kroon [et al.] // J. Hypertens. – 2009. – Vol. 27. – P. 846–853. 

19. Honcharov S. V. Effect of quercetin on proteasome activity in the aorta and heart tissues of spontaneously hypertensive rats / 
S. V. Honcharov, H. V. Portnichenko, L. V. Tumanovs’ka [et al.] // Fiziol. Zh. – 2014. – Vol. 60(3). – P. 3–10. 

20. Katende G. Hypertension education intervention with ugandan nurses working in hospital outpatient clinic: a pilot study / 
G. Katende, S. Groves, K. Becker // Nurs. Res. Pract. – 2014. – Vol. 2014. – P. 710702

21. Kemse N. G.  A combined supplementation of omega–3 Fatty acids and micronutrients (folic Acid, vitamin B12) reduces oxida-
tive stress markers in a rat model of pregnancy induced hypertension / N. G. Kemse, A. A. Kale, S. R. Joshi // PLoS One. – 2014. 
– Vol. 9 (11). – e111902. 

22. Kobalava Zh. D. Achievement of goal resting heart rate in patients with stable angina and hypertension at the background of 
therapy with –adrenoblockers in real clinical practice / Zh. D. Kobalava, G. K. Kiiakbaev, Iu. V. Khomitskaia, A. A. Shavarov // 
Kardiologiia. – 2013. – Vol. 53 (7). – P. 13–23. 

23. Kobayashi N. Involvement of Rho–kinase pathway for angiotensin II–induced plasminogen activator inhibitor–1 gene expression 
and cardiovascular remodeling in hypertensive rats / N. Kobayashi, S. Nakano, S. Mita [et al.] // J. Pharmacol. Exp. Ther. – 2002. 
– Vol. 301 (2). – P. 459–466. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 4 (121) 19

ÎÃËßÄÈ Ë²ÒÅÐÀÒÓÐÈ

24. Kolosov E. Matrix metaloproteinases in hypertensive patients / E. Kolosov, N. Belaya, O. Kovalyova, E. Bolokadze // Fifteen 
European meeting of hypertension : Abstract book. – Milan, Italy. – 2005. – P. S197. 

25. Kuwabara A. The association between vitamin E intake and hypertension: results from the re–analysis of the National Health and 
Nutrition Survey / A. Kuwabara, M. Nakade, H. Tamai [et al.] // J. Nutr. Sci. Vitaminol (Tokyo). – 2014. – Vol. 60 (4). – P. 239–245. 

26. Latfullin I. A. Beta–adrenoblockers for the correction of arterial hypertension in postmenopausal women / I. A. Latfullin, 
G. P. Ishmurzin, R. F. Gaĭfullina [et al.] // Klin. Med. (Mosk). – 2010. – Vol. 88 (2). – P. 68–71. 

27. Mamedov M. N. Broadened indications for the use of selective β–adrenoblockers / M. N. Mamedov // Kardiologiia. – 2012. – 
Vol. 52(5). – P. 74–76. 

28. Mancia G. Comparison of single–pill strategies first line in hypertension: perindopril/amlodipine versus valsartan/amlodipine / 
G. Mancia, R. Asmar, C. Amodeo [et al.] // J. Hypertens. – 2015. – Vol. 33 (2). – P. 401–411. 

29. Manucha W. Hypertension and insulin resistance: implications of mitochondrial dysfunction / W. Manucha, B. Ritchie, L. Ferder 
// Curr. Hypertens. Rep. – 2015. – Vol. 17 (1). – P. 504. 

30. Methaneethorn J. A pharmacokinetic drug–drug interaction model of simvastatin and verapamil in humans / J. Methaneethorn, 
M. Chamnansua, N. Kaewdang, M. A. Lohitnavy // Conf. Proc. IEEE Eng. Med. Biol. Soc. – 2014 (Aug. 2014). – P. 5711–5714. 

31. Mezesova L. Effect of quercetin on kinetic properties of renal Na,K–ATPase in normotensive and hypertensive rats / L. Mez-
esova, M. Bartekova, V. Javorkova [et al.] // J. Physiol. Pharmacol. – 2010. – Vol. 61 (5). – P. 593–598. 

32. Misra M. K. Serum malate dehydrogenase (MDH) in portal hypertension––its value as a diagnostic and prognostic indicator / 
M. K. Misra, A. K. Khanna, R. Sharma, S. Srinivasan // Indian J. Med. Sci. – 1991. – Vol. 45 (2). – P. 31–34. 

33. Monteiro M. M. Quercetin improves baroreflex sensitivity in spontaneously hypertensive rats / M. M. Monteiro, M. S. França–
Silva, N. F. Alves [et al.] // Molecules. – 2012. – Vol. 17 (11). – P. 12997–3008. 

34. Morales–Cano D. The flavonoid quercetin reverses pulmonary hypertension in rats / D. Morales–Cano, C. Menendez, E. More-
no, J. Moral–Sanz // PLoS One. – 2014. – Vol. 9 (12). – e114492. P. 1144–1152. 

35. Mouchaers K. T. Endothelin receptor blockade combined with phosphodiesterase–5 inhibition increases right ventricular mito-
chondrial capacity in pulmonary arterial hypertension / K. T. Mouchaers, I. Schalij, A. M. Versteilen // Am. J. Physiol. Heart Circ. 
Physiol. – 2009. – Vol. 297. – P. 200–207. 

36. Narin N. Are endothelial microparticles early markers of pulmonary hypertension? / N. Narin, E. Yilmaz, O. Pamukcu, A. Baykan 
// Biomarkers. – 2014. – Vol. 19 (4). – P. 319–325. 

37. Nekooeian A. A. Oleuropein offers cardioprotection in rats with simultaneous type 2 diabetes and renal hypertension / 
A. A Nekooeian., A. Khalili, M. B. Khosravi // Indian J. Pharmacol. 2014. – Vol. 46 (4). – P. 398–403. 

38. Nishijima Y. Characterization of blood pressure and endothelial function in TRPV4–deficient mice with l–NAME– and angiotensin 
II–induced hypertension / Y. Nishijima, X. Zheng, H. Lund, M. Suzuki // Physiol. Rep. – 2014. – Vol. 2 (1). – P. 101–109. 

39. Novgorodtseva T. P. Modification of fatty acids composition in erythrocytes lipids in arterial hypertension associated with dyslip-
idemia / T. P. Novgorodtseva, T. A. Kantur [et al.] // Lipids Health Dis. – 2011. – Vol. 10. – P. 18–25. 

40. Olaleye M. Rutin and quercetin show greater efficacy than nifedipin in ameliorating hemodynamic, redox, and metabolite im-
balances in sodium chloride–induced hypertensive rats / M. Olaleye, O. Crown, A. Akinmoladun, A. Akindahunsi // Hum. Exp. 
Toxicol. – 2013. – Vol. 33 (6). – P. 602–608. 

41. Ong W. Y. Comprehensive gene expression profiling reveals synergistic functional networks in cerebral vessels after hypertension 
or hypercholesterolemia / W. Y. Ong, M. P. Ng, S. Y. Loke [et al.] // PLoS One. – 2013. – Vol. 8 (7). – P. e68335. 

42. Panchal Sunil K. Cardioprotective and hepatoprotective effects of ellagitannins from European oak bark (Quercus petraea L.) 
extract in rats / K. Panchal Sunil, L. Brown // European Journal of Nutrition. – 2013. – Vol. 52 (1). – P. 397–408. 

43. Parichatikanond W. Blockade of the renin–angiotensin system with delphinidin, cyanin, and quercetin / W. Parichatikanond, 
D. Pinthong, S. Mangmool // Planta Med. – 2012. – Vol. 78 (15). – P. 1626–1632. 

44. Perez–Vizcaino F. Antihypertensive effects of the flavonoid quercetin / F. Perez–Vizcaino, J. Duarte, R. Jimenez [et al.] // Phar-
macol. Rep. – 2009. – Vol. 61 (1). – P. 67–75. 

45. Popova N. Changes in myocardial activity of several enzymes of glycolysis, the tricarboxylic acid cycle and pentosephosphate 
shunt in rats with experimental hypertension / N. Popova, R. Kolarova // Eksp Med Morfol. – 1976. – Vol. 15 (4). – P. 223–227. 

46. Redondo A. Quercetin and catechin synergistically inhibit angiotensin II–induced redox–dependent signalling pathways in vas-
cular smooth muscle cells from hypertensive rats / A. Redondo, N. Estrella, A. G. Lorenzo [et al.] // Free Radic. Res. – 2012. 
– Vol. 46 (5). – P. 619–627. 

47. Roberts R. E. The extracellular signal–regulated kinase (ERK) pathway: a potential therapeutic target in hypertension / 
R. E. Roberts // Journal of Experimental Pharmacology. – 2012. – Vol. 4. – P. 77–83. 

48. Rodrigo R. Antihypertensive role of polyphenols / R. Rodrigo, D. Gil, A. Miranda–Merchak, G. Kalantzidis // Adv. Clin. Chem. – 
2012. – Vol. 58. – P. 225–254. 

49. Roghani M. The Involvement of L–Type Voltage–Operated Calcium Channels in the Vascular Effect of Quercetin in Male Rats / 
M. Roghani, T. Baluchnejadmojarad, F. Roghani Dehkordi // IJPR. – 2006. – Vol. 3. – P. 199–202. 

50. Rubattu S. Pathogenesis of Target Organ Damage in Hypertension: Role of Mitochondrial Oxidative Stress / S. Rubattu, B. Pa-
gliaro, G. Pierelli [et al.] // Int. J. Mol. Sci. – 2014. – Vol. 16 (1). – P. 823–839. 

51. Sato R. Exposure of Drugs for Hypertension, Diabetes, and Autoimmune Disease During Pregnancy and Perinatal Outcomes: 
An Investigation of the Regulator in Japan / R. Sato, M. Ikuma, K. Takagi [et al.] // Medicine (Baltimore). – 2015. – Vol. 94 (1). – 
P. e386. 

52. Tang B. Ellagic acid prevents monocrotaline–induced pulmonary artery hypertension via inhibiting NLRP3 inflammasome activa-
tion in rats / B. Tang, G. X. Chen, M. Y. Liang [et al.] // Int. J. Cardiol. – 2015. – Vol. 180. – P. 134–141. 

53. Tolstikova T. G. Complex of nifedipine with glycyrrhizic acid as a novel water–soluble antihypertensive and antiarrhythmic agent 
/ T. G. Tolstikova, M. V. Khvostov, A. O. Bryzgalov [et al.] // Letters in Drug Design and Discovery. – 2009. – Vol. 6, ¹ 2. – 
Ð. 155–158. 

54. Trenkwalder P. ACE inhibitors or ARBs for first–line treatment of arterial hypertension––who goes for the victory? / P. Trenkwalder 
// MMW Fortschr. Med. – 2014. – Vol. 156(20). – P. 52–54. 

55. Wójcicka G. Role of extracellular signal–regulated kinases (ERK) in leptin–induced hypertension / G. Wójcicka, A. Jamroz–
Wiśniewska, S. Widomska [et al.] // Life Sci. – 2008. – Vol. 82(7–8). – Vol. 402–412. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 4 (121)20

ÎÃËßÄÈ Ë²ÒÅÐÀÒÓÐÈ

56. Xu J. X. Protection from vascular endothelial dysfunction in acute glycemic load–induced primary hypertension by vitamin C and 
E / J. X. Xu, L. Su, L. Chen, J. X. Lin // Genet. Mol. Res. – 2014. – Vol. 13 (3). – P. 7246–7255. 

57. Yang S. Angiotensin II receptor type 1 autoantibodies promote endothelial microparticles formation through activating p38 MAPK 
pathway / S. Yang, Q. Zhong, Z. Qiu [et al.] // J. Hypertens. – 2014. – Vol. 32 (4). – P. 762–770. 

ÓÄÊ 616. 127: 616. 124. 2: 57. 012. 4] – 085: 616. 12 – 008. 331. 1: 57. 085
ÅÍÅÐÃÅÒÈ×ÍÈÉ ² ÌÅÒÀÁÎË²×ÍÈÉ ÎÁÌ²Í Â ÀÍÒÈÃ²ÏÅÐÒÅÍÇÈÂÍ²É ÔÀÐÌÀÊÎÒÅÐÀÏ²¯ ÀÐÒÅÐ²ÀËÜÍÎ¯ 

Ã²ÏÅÐÒÅÍÇ²¯
Äîâãàíü Ð. Ñ. 
Ðåçþìå. Ã³ïåðòîí³÷íà õâîðîáà çàëèøàºòüñÿ âàæëèâîþ ³ íåâèð³øåíîþ ìåäèêî-ñîö³àëüíîþ ïðîáëåìîþ. 

Ïîñò³éíå ï³äâèùåííÿ àðòåð³àëüíîãî òèñêó íåñå íåáåçïåêó ïîðóøåííÿ ìîçêîâîãî êðîâîîá³ãó, ìîçêîâèõ êðîâî-
âèëè â³â, ðîçâèòêó ³íôàðêòó ì³îêàðäà, ñåðöåâî¿ àáî íèðêîâî¿ íåäîñòàòíîñò³. Ðîçâèòîê àðòåð³àëüíî¿ ã³ïåðòåíç³¿ 
îáóìîâëåíî ñêëàäíîþ âçàºìîä³ºþ ìåòàáîë³÷íèõ, íåéðîô³ç³îëîã³÷íèõ ³ íåéðîãóìîðàëüíèõ ôàêòîð³â, âèâ÷åííÿ 
ÿêèõ íàäçâè÷àéíî âàæëèâî ³ àêòóàëüíî, òàê ÿê ñàìå ö³ çì³íè º êëþ÷îâèìè òåðàïåâòè÷íèìè ì³øåíÿìè ó ë³êóâàíí³ 
àðòåð³àëüíî¿ ã³ïåðòåíç³¿. Çã³äíî ñó÷àñíèì óÿâëåííÿì, îäí³ºþ ç ëàíîê ïàòîãåíåçó ÀÃ ââàæàºòüñÿ ïîðóøåííÿ áà-
ëàíñó ì³æ îñíîâíèìè ôóíêö³ÿìè åíäîòåë³þ – âàçîäèëàòàö³ºþ ³ âàçîêîíñòðèêö³ºþ. Óâàãà äîñë³äíèê³â àêöåíòóºòü-
ñÿ ëèøå íà ìåòàáîë³÷í³é äèñôóíêö³¿, çîêðåìà çì³íè ð³âíÿ í³òðàò³â ³ í³òðèò³â ÿê ê³íöåâèõ ïðîäóêò³â ïåðåòâîðåííÿ 
îêñèäó àçîòó, à çì³íà ¿õ ð³âíÿ ðîçãëÿäàþòü ò³ëüêè ëèøå ÿê êîìïåíñàòîðíó ðåàêö³þ åíäîòåë³þ íà ï³äâèùåííÿ àð-
òåð³àëüíèé òèñê. 

Êëþ÷îâ³ ñëîâà: àðòåð³àëüíà ã³ïåðòåíç³ÿ, äèñôóíêö³ÿ ì³îêàðäà, êîìá³íîâàíà ôàðìàêîòåðàï³ÿ àðòåð³àëüíî¿ 
ã³ïåðòåíç³¿. 
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ÒÅÐÈÀËÜÍÎÉ ÃÈÏÅÐÒÅÍÇÈÈ
Äîâãàíü Ð. Ñ. 
Ðåçþìå. Ãèïåðòîíè÷åñêàÿ áîëåçíü îñòàåòñÿ âàæíîé è íåðåøåííîé ìåäèêî-ñîöèàëüíîé ïðîáëåìîé. Ïî-

ñòîÿííîå ïîâûøåíèå àðòåðèàëüíîãî äàâëåíèÿ íåñåò îïàñíîñòü íàðóøåíèÿ ìîçãîâîãî êðîâîîáðàùåíèÿ, 
ìîçãîâûõ êðîâîèçëèÿíèé, ðàçâèòèÿ èíôàðêòà ìèîêàðäà, ñåðäå÷íîé èëè ïî÷å÷íîé íåäîñòàòî÷íîñòè. Ðàçâèòèå 
àðòåðèàëüíîé ãèïåðòåíçèè îáóñëîâëåíî ñëîæíûì âçàèìîäåéñòâèåì ìåòàáîëè÷åñêèõ, íåéðîôèçèîëîãè÷åñêèõ 
è íåéðîãóìîðàëüíûõ ôàêòîðîâ, èçó÷åíèå êîòîðûõ ÷ðåçâû÷àéíî âàæíî è àêòóàëüíî, òàê êàê ýòè èçìåíåíèÿ ÿâëÿ-
þòñÿ êëþ÷åâûìè òåðàïåâòè÷åñêèìè ìèøåíÿìè â ëå÷åíèè àðòåðèàëüíîé ãèïåðòåíçèè. Ñîãëàñíî ñîâðåìåííûì 
ïðåäñòàâëåíèÿì, îäíèì èç çâåíüåâ ïàòîãåíåçà àðòåðèàëüíîé ãèïåðòåíçèè ñ÷èòàåòñÿ íàðóøåíèå áàëàíñà ìåæäó 
îñíîâíûìè ôóíêöèÿìè ýíäîòåëèÿ – âàçîäèëÿòàöèåé è âàçîêîíñòðèêöèåé. Âíèìàíèå èññëåäîâàòåëåé àêöåíòè-
ðóåòñÿ íà ìåòàáîëè÷åñêîé äèñôóíêöèè, â ÷àñòíîñòè èçìåíåíèÿ óðîâíÿ íèòðàòîâ è íèòðèòîâ êàê êîíå÷íûõ ïðî-
äóêòîâ ïðåâðàùåíèÿ îêñèäà àçîòà, à èçìåíåíèå èõ óðîâíÿ ðàññìàòðèâàþò òîëüêî êàê êîìïåíñàòîðíóþ ðåàêöèþ 
ýíäîòåëèÿ íà ïîâûøåíèå àðòåðèàëüíîå äàâëåíèå. 

Êëþ÷åâûå ñëîâà: àðòåðèàëüíàÿ ãèïåðòåíçèÿ, äèñôóíêöèÿ ìèîêàðäà, êîìáèíèðîâàííàÿ ôàðìàêîòåðàïèÿ 
àðòåðèàëüíîé ãèïåðòåíçèè. 
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Energy and Metabolic in Hypertension Antihypertensive Pharmacotherapy
Dovgan R. S. 
Abstract. Arterial hypertension is one of the major problems of modern medicine due to its widespread and place 

in the structure of total mortality. Mechanisms of hypertension insufficiently studied. It is recognized that high blood 
pressure is a result of absolute or relative increase in total peripheral resistance, which, in turn, is closely associated 
with increasing blood vessels tone . The hypotheses put forward to explain the increase in total peripheral resistance, 
taking into account factors such as disorders of neurohumoral regulation of vascular tone, the transport of sodium and 
calcium in vascular smooth muscle cells, structural changes in the vessels and myocardium. The particular significance 
has the hypothesis of hypertension as a genetically determined cell disorders. 

As replenishment evidence the efficacy of combined antihypertensive treatment on the one hand, opening of new 
mechanisms of development and progression of hypertension, on the other, regularly reviewed list of recommended, 
rational two-component combinations of antihypertensive drugs that appear in the adopted recommendations of hy-
pertension treatment

Hypertension is an important and unresolved medical and social problem. Continuous high blood pressure is a 
danger stroke, brain hemorrhage, of myocardial infarction, heart or kidney failure. Development of hypertension due to 
a complex interaction of metabolic, neurophysiological and neurohumoral factors, all of which are extremely important 
and relevant, as these changes are key therapeutic targets in the treatment of hypertension. 

According to modern concepts, one of the pathogenesis of hypertension is considered to be an imbalance between 
the basic functions of the endothelium – vasodilation and vasoconstriction, ie the formation of endothelial dysfunction, 
which most experts regard as high-risk predictor of cardiovascular disease. Endothelial dysfunction is associated with 
the violation of nitric oxide synthesis, active radicals, prostacyclin, cytokines and adhesion molecules. Another trigger 
factor is hypertension breach neurohumoral regulation and, above all, it refers to the hyperactivation of the renin-
angiotensin-aldosterone system. 
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In modern pharmacology and pathophysiology intensively studied pathogenic features of endothelial dysfunction, 
but there are some discussions on the subject or the secondary priority of these disorders in relation to hypertension. 
Attention is focused only on the research of metabolic dysfunction, including changes in the level of nitrates and nitrites 
as end products of nitric oxide conversion and change their level considered only as a compensatory response of 
the endothelium to increase blood pressure. In the same context metabolic dysfunction of the vascular wall examine 
activation of lipid peroxidation cell membrane, plasma and disturbances in the hemostatic system, which lead to 
pathophysiological changes associated vascular wall and myocardium. 

Typically, hypertension does not develop as a distinct disease course and is often characterized as comorbidity, 
coronary heart disease, dyslipidemia, diabetes, atherosclerosis, kidney, lung and cerebral hemodynamics and requires 
an integrated approach to solving the problem of high blood pressure. Thus, the growing incidence of metabolic 
syndrome, as one of the adverse prognostic factors in the formation and hypertension are characterized by impaired 
lipid metabolism, glucose tolerance and endothelial dysfunction and lipid peroxidation level in instituted the synthesis 
of nitric oxide has a negative impact on the system hemocoagulation. 

Keywords: hypertension, myocardial dysfunction, combined pharmacotherapy of hypertension. 
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