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Â. Á. Ïàâëþ÷åíêî

Êàðä³îãåíí³ ðåôëåêñè
çà óìîâ ïîøêîäæåííÿ ñåðöÿ

Â îáçîðå ïðåäñòàâëåí àíàëèç ëèòåðàòóðíûõ è ñîáñòâåííûõ äàííûõ àâòî-
ðà î õàðàêòåðå êàðäèîãåííûõ ðåôëåêòîðíûõ âëèÿíèé ïðè âîçíèêíîâåíèè è
ðàçâèòèè î÷àãà ïîâðåæäåíèÿ â ñåðäöå. Îáñóæäàåòñÿ ðîëü äâîéíîé àôôå-
ðåíòíîé èííåðâàöèè ñåðäöà è âûäâèãàåòñÿ ïðåäïîëîæåíèå î åå ôóíêöèî-
íàëüíîì çíà÷åíèè ïðè íåêîòîðûõ âèäàõ ñåðäå÷íîé ïàòîëîãèè.

Êàðä³îãåíí³ ðåôëåêñè, îïîñåðåäêîâàí³ àêòèâàö³ºþ ñåðöåâèõ ðåöåïòîð³â,
êîíòðîëþþòü ãåìîäèíàì³÷í³ òà ãóìîðàëüí³ ôóíêö³¿ îðãàí³çìó. Âïëèâ öèõ
ðåöåïòîð³â çä³éñíþºòüñÿ ÿê ó íîðì³, òàê ³ ïðè ïàòîëîã³÷íèõ ñòàíàõ. Äîñë³-
äæåííÿ êàðä³îãåííèõ ðåôëåêñ³â òà ïðèíöèï³â ¿õ âêëþ÷åííÿ â ïðèñòîñó-
âàëüí³ ðåàêö³¿ îðãàí³çìó çóìîâëåí³ íåîáõ³äí³ñòþ ç�ÿñóâàííÿ ïðè÷èí òà ìå-
õàí³çì³â ðîçâèòêó òÿæêèõ ïîðóøåíü êðîâîîá³ãó ïðè ëîêàëüíîìó ïîøêî-
äæåíí³ ñåðöÿ òà éîãî êðàéíüîìó ïðîÿâ³ � ³íôàðêò³ ì³îêàðäà. Â ë³òåðàòóð³
îïèñàíî, ùî ïàòîëîã³÷í³ ñòàíè ñåðöÿ, âíàñë³äîê ÿêèõ çì³íþºòüñÿ ôóíêö³î-
íàëüíà ö³ë³ñí³ñòü éîãî ðåöåïòîðíîãî àïàðàòó, ñóïðîâîäæóþòüñÿ çíà÷íèìè
çðóøåííÿìè â ä³ÿëüíîñò³ ñåðöåâî-ñóäèííî¿ ñèñòåìè [1, 16, 21, 32, 33]. Ïðè-
÷èíîþ ïîðóøåíü ðåôëåêòîðíèõ âïëèâ³â ìîæå áóòè ÿê ðîçëàä âíóòð³øíüî-
öåíòðàëüíèõ íåðâîâèõ âçàºìîâ³äíîñèí, òàê ³ ïàòîëîã³÷íî çì³íåíà àêòèâí³ñòü
ñåðöåâèõ ðåöåïòîð³â.

Ïîðóøåííÿ ïàðàñèìïàòè÷íîãî (âàãóñíîãî) òà ñèìïàòè÷íîãî êîíòðîëþ
ä³ÿëüíîñò³ ñåðöÿ ñïîñòåð³ãàºòüñÿ ïðè ñåðöåâ³é íåäîñòàòíîñò³ [11, 25], ³íôàðêò³
ì³îêàðäà [31], ³øåì³÷í³é õâîðîá³ ñåðöÿ [45]. Äîñë³äæåííÿìè îñòàíí³õ ðîê³â
äîâåäåíî, ùî çà öèõ óìîâ ñòóï³íü äèñôóíêö³¿ àâòîíîìíî¿ ðåãóëÿö³¿ º îïòè-
ìàëüíèì òà íåçàëåæíèì ³íäèêàòîðîì ïðîãíîçóâàííÿ âèõîäó çàõâîðþâàííÿ
[29, 1]. Öå ìîæå áóòè ³íòåðïðåòîâàíî ÿê äîêàç, ùî äèñôóíêö³ÿ ëàíîê àâòî-
íîìíî¿ ðåãóëÿö³¿ â³äîáðàæàº íå ëèøå ïîðóøåííÿ ñåðöåâî¿ ä³ÿëüíîñò³, àëå ³
âïëèâàº íà êë³í³÷íèé ïåðåá³ã çàõâîðþâàííÿ. Ìåõàí³çìè , ÿêèìè çä³éñíþºòüñÿ
òàêèé êîíòðîëü íåäîñòàòíüî ç�ÿñîâàí³. Äîñë³äè íà òâàðèíàõ äîçâîëèëè âñòà-
íîâèòè, ùî âèñîêèé ð³âåíü ñèìïàòè÷íî¿ àêòèâàö³¿ ïðèçâîäèòü äî ëåòàëüíèõ
àðèòì³é ïðè ³øåì³¿ ì³îêàðäà, â òîé ÷àñ ÿê âèñîêèé âàãóñíèé òîíóñ çä³éñíþº
çà öèõ óìîâ ïðîòåêòîðíèé àíòèàðèòì³÷íèé åôåêò [45]. Â³ä ÷îãî çàëåæèòü
âêëþ÷åííÿ ò³º¿ ÷è ³íøî¿ ëàíêè ðåãóëÿö³¿ º ïðåäìåòîì ÿê åêñïåðèìåíòàëü-
íèõ, òàê ³ êë³í³÷íèõ äîñë³äæåíü.

Çà óìîâ åêñïåðèìåíòó íà òâàðèíàõ, ïðè ñåðöåâèõ çàõâîðþâàííÿõ
ñïîñòåð³ãàºòüñÿ ïåâíà âàð³àáåëüí³ñòü ó õàðàêòåð³ ñèñòåìíèõ ðåàêö³é òà â
ä³ÿëüíîñò³ ñåðöÿ ïðè éîãî ëîêàëüíèõ ïîøêîäæåííÿõ (³øåì³¿, ³íôàðêò³ ì³î-
êàðäà òîùî). Ö³ ðîçá³æíîñò³ â ðåàêö³ÿõ îðãàí³çìó ìîæóòü âèçíà÷àòèñÿ ïî-
ðÿä ç³ çì³íàìè â ðîáîò³ ñåðöÿ ïåðåâàæíîþ ðåàë³çàö³ºþ äåïðåñîðíèõ ðåô-
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ëåêñ³â, îïîñåðåäêîâàíèõ àêòèâàö³ºþ ñåðöåâèõ àôåðåíòíèõ âîëîêîí ó ñêëàä³
âàãóñíèõ íåðâ³â àáî ïåðåâàæíîþ ¿õ àêòèâàö³ºþ ó ñêëàä³ ñèìïàòè÷íèõ íåðâ³â
òà âèíèêíåííÿì ïðåñîðíèõ ðåôëåêñ³â, âçàºìîâ³äíîñèíàìè ì³æ öèìè ëàíêà-
ìè òà ä³ºþ íà íåðâè, ÿê³ çä³éñíþþòü åôåðåíòí³ âïëèâè íà îðãàíè-ì³øåí³.

Ðåçóëüòàòè, îòðèìàí³ çà óìîâ åêñïåðèìåíòó ïðè îêëþç³¿ êîðîíàðíî¿
ñóäèíè, íà ïåðøèé ïîãëÿä ñóïåðå÷ëèâ³, îñê³ëüêè çàëåæàòü â³ä çîíè îê-
ëþç³¿, ñòàíó òâàðèíè (íàðêîç àáî éîãî â³äñóòí³ñòü), íàÿâíîñò³ ³íòàêòíèõ
àôåðåíòíèõ íåðâ³â, ³ñíóâàííÿ áóôåðíîãî âïëèâó àðòåð³àëüíèõ áàðîðåöåï-
òîð³â [11, 24, 25].

²øåì³ÿ ì³îêàðäà, ÿêà âèíèêàº âíàñë³äîê îêëþç³¿ àáî òðîìáîçó îñíîâ-
íî¿ êîðîíàðíî¿ ñóäèíè, ïðèçâîäèòü äî àêòèâàö³¿ ñåðöåâèõ ðåöåïòîð³â ç àôå-
ðåíòíèìè ëàíêàìè ÿê ó áëóêàþ÷èõ, òàê ³ â ñåðöåâèõ ñèìïàòè÷íèõ íåðâàõ.
Ïîêàçàíî [14], ùî çáóäæåííÿ âàãóñíèõ àôåðåíò³â âíàñë³äîê îêëþç³¿ òà ³øåì³¿
ì³îêàðäà âèêëèêàº âàçîäèëàòàö³þ òà ìîæå ïåðåõîäèòè â ðåôëåêòîðíèé êàð-
ä³îãåííèé øîê. Äåïðåñîðí³ ðåôëåêñè, ÿê³ ñóïðîâîäæóþòü ãîñòðó ³øåì³þ
ì³îêàðäà ó ëþäåé, ìîæóòü áóòè âèêëèêàí³ àêòèâàö³ºþ ñàìå âàãóñíèõ àôå-
ðåíòíèõ âîëîêîí. Óñòàíîâëåíî, ùî ³øåì³ÿ çàäíüî¿ òà áîêîâî¿ ñò³íîê ë³âîãî
øëóíî÷êà ñåðöÿ á³ëüøîþ ì³ðîþ ñïðèÿº ðîçâèòêó ã³ïîòåíç³¿ òà áðàäèêàðä³¿
[56], íà â³äì³íó â³ä ³øåì³¿ ïåðåäíüî¿ ñò³íêè øëóíî÷êà. Òàêèì ÷èíîì, òîïîã-
ðàô³ÿ ðåöåïòîðíèõ çàê³í÷åíü ìîæå âïëèâàòè íà õàðàêòåð ïàòîëîã³÷íèõ ðåô-
ëåêòîðíèõ ðåàêö³é.

Ââàæàºòüñÿ [1, 20, 60], ùî íàéá³ëüø âàæëèâà ðîëü ó ðîçâèòêó ðåàêö³é
êðîâîîá³ãó ïðè ³øåì³¿ òà ³íôàðêò³ ì³îêàðäà íàëåæèòü ðåöåïòîðàì ë³âîãî
øëóíî÷êà ñåðöÿ. Ã³ïîòåíçèâíà ðåàêö³ÿ, ðîçøèðåííÿ ïåðèôåðè÷íèõ ñóäèí,
áðàäèêàðä³ÿ â ïî÷àòêîâ³é ñòàä³¿ ðîçâèòêó ëîêàëüíî¿ ³øåì³¿ ì³îêàðäà çóìîâ-
ëåí³ êàðä³îãåííèì ðåôëåêñîì [1, 14], ÿêèé ðåàë³çóºòüñÿ çàâäÿêè ïåðåâàæí³é
àêòèâàö³¿ ñàìå ðåöåïòîð³â ë³âîãî øëóíî÷êà ç àôåðåíòíîþ ëàíêîþ â áëóêàþ-
÷îìó íåðâ³. Ïðè ïàðàëåëüí³é ðåºñòðàö³¿ ³ìïóëüñíî¿ àêòèâíîñò³ ñåðöåâèõ
àôåðåíòíèõ âîëîêîí áëóêàþ÷îãî íåðâà òà åôåðåíòíèõ ñèìïàòè÷íèõ âîëî-
êîí ïðè ëîêàëüíîìó ïîøêîäæåíí³ ë³âîãî øëóíî÷êà ñåðöÿ íàìè áóëî ïîêà-
çàíî, ùî öåé êàðä³îãåííèé ðåôëåêñ çà ñâîºþ ïðèðîäîþ º âàãîñèìïàòè÷íèì,
ñóïðîâîäæóºòüñÿ àêòèâàö³ºþ âàãóñíèõ àôåðåíòíèõ ñåðöåâèõ âîëîêîí, ãàëü-
ìóâàííÿì àêòèâíîñò³ åôåðåíòíèõ ñèìïàòè÷íèõ âîëîêîí òà ìàº íàñë³äêîì,
ïî-ïåðøå, çìåíøåííÿ ï³ñëÿíàâàíòàæåííÿ íà ë³âèé øëóíî÷îê ñåðöÿ, ïî-äðóãå,
îáìåæåííÿ àäðåíåðã³÷íèõ âïëèâ³â íà ì³îêàðä, ùî çìåíøóº ïîòðåáó ì³îêàð-
äà ó êèñí³ [2, 3]. Òàêèì ÷èíîì, ïðè ïàòîëîã³÷íèõ ñòàíàõ ñåðöÿ, ÿê³ âèíèêà-
þòü âíàñë³äîê ïîðóøåííÿ êîðîíàðíîãî êðîâîîá³ãó òà ³øåì³¿ ì³îêàðäà, íà-
ñòàº çáóäæåííÿ âàãóñíèõ ðåöåïòîð³â òà ïîâ�ÿçàí³ ç öèì ðåôëåêòîðí³ ðåàêö³¿
ñåðöåâî-ñóäèííî¿ ñèñòåìè çà òèïîì ðåôëåêñó Áåöîëüäà�ßðèøà. Òàê³ ðåô-
ëåêñè âèÿâëåí³ ó íàðêîòèçîâàíèõ òà íåíàðêîòèçîâàíèõ òâàðèí ï³ñëÿ îê-
ëþç³¿ êîðîíàðíèõ ñóäèí [9, 16, 58], ï³ñëÿ âíóòð³øíüîêîðîíàðíîãî ââåäåííÿ
êîíòðàñòíîãî ìàòåð³àëó (ÍÅÕÀ), ùî ïðèçâîäèòü äî íåêðîçó ì³îêàðäà [28].

Ïðè÷èíîþ çáóäæåííÿ âàãóñíèõ ñåðöåâèõ ðåöåïòîð³â ïðè ³øåì³¿ ì³î-
êàðäà òà âêëþ÷åííÿ êàðä³îãåííèõ ðåôëåêñ³â ìîæóòü áóòè ìåõàí³÷í³ òà õ³ì³÷í³
ôàêòîðè. Ðîçëàä ìåõàí³÷íî¿ ä³ÿëüíîñò³ øëóíî÷ê³â, ÿêèé âèíèêàº ïðè ³øåì³¿
òà åêñïåðèìåíòàëüíó ³íôàðêò³ ì³îêàðäà ñóïðîâîäæóºòüñÿ çì³íàìè àêòèâ-
íîñò³ íåðâîâèõ ñåðöåâèõ âîëîêîí, àäåêâàòíèì ñòèìóëîì ÿêèõ ¿ ïåðåðîç-
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ïîä³ë íàïðóæåííÿ ñò³íêè ë³âîãî øëóíî÷êà âíàñë³äîê ïàòîëîã³÷íîãî ïðîöåñó
òà çì³íè ñêîðîòëèâî¿ àêòèâíîñò³ ì³îêàðäà â ð³çíèõ ä³ëÿíêàõ ñåðöÿ. Íàìè
áóëî âñòàíîâëåíî ÿê ïðè ëîêàëüí³é ³øåì³¿, òàê ³ ïðè ³ìóííîìó ïîøêîäæåíí³
ñåðöÿ â ðàíí³é ïåð³îä ðåàêö³¿ çì³íè ìåõàí³÷íî¿ ä³ÿëüíîñò³ ñåðöÿ, à ñàìå:
ðîçâèòîê àñèíåðã³¿ ñêîðî÷åíü ïðèçâîäèòü äî ôîðìóâàííÿ êàðä³îãåííîãî âà-
ãîñèìïàòè÷íîãî ðåôëåêñó [3]. Ðàçîì ç òèì íåùîäàâíî âñòàíîâëåíî ìîæ-
ëèâ³ñòü ñòèìóëÿö³¿ ÷óòëèâèõ âîëîêîí õ³ì³÷íèìè ðå÷îâèíàìè [22, 26, 46],
ÿê³ ñïðîìîæí³ óòâîðþâàòèñÿ ïðè ³øåì³¿ ì³îêàðäà òà çì³íàõ ìåòàáîë³çìó
ïîøêîäæåíîãî ñåðöÿ (ïðîñòàãëàíäèíè, â³ëüí³ ðàäèêàëè, áðàäèê³í³í òîùî).
Öåé ôàêò äîçâîëÿº ïîñòàâèòè ïèòàííÿ ïðî ìîæëèâ³ñòü ñïðèéíÿòòÿ öèìè
çàê³í÷åííÿìè ñòèìóë³â íå ò³ëüêè ìåõàí³÷íî¿ ïðèðîäè.

Ïèòàííÿ ïðî ðîëü á³îëîã³÷íî àêòèâíèõ ðå÷îâèí ó ôîðìóâàíí³ êàðä³î-
ãåííèõ ðåôëåêòîðíèõ ðåàêö³é ìîæå áóòè ïðåäìåòîì îêðåìîãî îáãîâîðåííÿ,
àëå íåîáõ³äíî â³äì³òèòè äåÿê³ îñíîâí³ äîñë³äæåííÿ, â ÿêèõ ïîêàçàíà ìîæ-
ëèâ³ñòü ñòèìóëÿö³¿ âàãóñíèõ âîëîêîí õ³ì³÷íèìè ðå÷îâèíàìè, íåçâàæàþ÷è
íà çàãàëüíîïðèéíÿòó äóìêó ïðî âèêëþ÷íó ìåõàíî÷óòëèâ³ñòü öèõ àôåðåíò-
íèõ çàê³í÷åíü. Òàê, ââåäåííÿ àðàõ³äîíîâî¿ êèñëîòè â ë³âó îãèíàþ÷ó êîðî-
íàðíó àðòåð³þ íàðêîòèçîâàíèõ ñîáàê âèêëèêàº çìåíøåííÿ ÷àñòîòè ñåðöå-
âèõ ñêîðî÷åíü, ñèñòåìíîãî àðòåð³àëüíîãî òèñêó, òèñêó â ë³âîìó øëóíî÷êó
ñåðöÿ òà éîãî ïåðøî¿ ïîõ³äíî¿ [22]. Àâòîðè ââàæàþòü, ùî ö³ ðåàêö³¿ ðîçâè-
âàþòüñÿ ÿê âàãóñíî-îïîñåðåäêîâàíèé äåïðåñîðíèé ðåôëåêñ, àëå ó äàíîìó
âèïàäêó íå ìîæíà âèêëþ÷èòè áåçïîñåðåäí³é åôåêò àðàõ³äîíîâî¿ êèñëîòè òà
¿¿ ìåòàáîë³ò³â òîìó, ùî ö³ ðåàêö³¿ çíèêàëè ï³ñëÿ áëîêàäè öèêëîîêñèãåíàçè
òà óòâîðåííÿ ïðîñòàíî¿ä³â çà äîïîìîãîþ ³íäîìåòàöèíó.

Â³äîìî, ùî ïîðóøåííÿ ìåòàáîë³çìó, ÿê³ âèíèêàþòü ïðè ïîøêîäæåíí³
ñåðöÿ, çîêðåìà ïðè ³øåì³¿ ì³îêàðäà, ïðèçâîäÿòü äî íàêîïè÷åííÿ ìîëî÷íî¿
êèñëîòè òà âèíèêíåííÿ ëîêàëüíîãî àöèäîçó, ïîðÿä ç ÷èì ñïîñòåð³ãàºòüñÿ
çá³ëüøåííÿ ïîçàêë³òèííî¿ êîíöåíòðàö³¿ êàë³þ òà àäåíîçèíó, àêòèâàö³ÿ êàë³-
êðå¿íó ç óòâîðåííÿì áðàäèê³í³íó. Ç ³íøîãî áîêó, äåôîðìóâàííÿ òà ðîçòÿã-
íåííÿ ì�ÿçîâèõ âîëîêîí ³øåì³çîâàíîãî ì³îêàðäà ïîñèëþº äåãðàäàö³þ ôîñ-
ôîë³ï³ä³â êë³òèííèõ ìåìáðàí, âèâ³ëüíåííÿ àðàõ³äîíîâî¿ êèñëîòè òà ñèíòåç
ïðîñòàãëàíäèí³â, çîêðåìà ÏÃ²2 òà ÏÃÅ2 [22]. Ñèñòîë³÷íå âèáóõàííÿ ñò³íêè
ë³âîãî øëóíî÷êà ìîæå âèêëèêàòè ìåõàí³÷íå ïîäðàçíåííÿ ïåðèêàðäà, ñòè-
ìóëþþ÷è âèâ³ëüíåííÿ ïðîñòàãëàíäèí³â (ÏÃ²2) â ïåðèêàðä³àëüíó ð³äèíó
[24, 48]. Òàêèì ÷èíîì, âàæêî, à ³íîä³ íåìîæëèâî îö³íèòè â³äíîñíó ðîëü
ìåõàí³÷íèõ òà õ³ì³÷íèõ ôàêòîð³â ó ðåàë³çàö³¿ êàðä³îãåííèõ ðåôëåêñ³â ïðè
ñåðöåâî¿ ïàòîëîã³¿. Â³ðîã³äíî ö³ ôàêòîðè âïëèâàþòü íà ðåöåïòîðí³ óòâîðåí-
íÿ îäíî÷àñíî. Îäíàê, ÿê áóëî ïîêàçàíî â íàøèõ äîñë³äæåííÿõ [2, 3], ðîëü
ìåõàí³÷íîãî ôàêòîðà (àñèíåðã³¿ ñêîðî÷åíü) ó ðîçâèòêó çîêðåìà äåïðåñîð-
íèõ ðåôëåêñ³â ìîæëèâî ïåðåâàæàº ïðè ãîñòð³é ëîêàëüí³é ³øåì³¿ ì³îêàðäà.
Òîòàëüíà àáî íàáëèæåíà äî òàêî¿ ³øåì³ÿ ì³îêàðäà íå ïðèçâîäèòü äî ñóòòº-
âî¿ àêòèâàö³¿ âàãóñíèõ àôåðåíòíèõ âîëîêîí òà ðîçâèòêó äåïðåñîðíîãî ðåô-
ëåêñó [2].

Àëå ³ñíóº ã³ïîòåçà ïðî òå, ùî õ³ì³÷í³ ðå÷îâèíè çäàòí³ ðàçîì ç ¿õ áåçïî-
ñåðåäí³ì âïëèâîì , ñåíñèòèçóâàòè ÷óòëèâ³ çàê³í÷åííÿ äî ä³¿ ¿õ àäåêâàòíèõ
ñòèìóë³â [35]. Îòæå, îäíèì ç ìåõàí³çì³â âêëþ÷åííÿ êàðä³îãåííèõ ðåô-
ëåêñ³â ìîæå áóòè ãóìîðàëüíà àáî ôàðìàêîëîã³÷íà ñòèìóëÿö³ÿ ñåðöåâèõ âîëî-
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êîí, à ³íøèì � àêòèâàö³ÿ ìåõàíî÷óòëèâèõ çàê³í÷åíü, àáî ¿õ ñåíñèòèçàö³ÿ,
ùî ìîäóëþº íåðâîâó àêòèâí³ñòü íà ð³âí³ ðåöåïòîðíî-àôåðåíòíèõ óòâîðåíü
ó ñåðö³. Äàí³ ïðî ÷óòëèâ³ñòü ñåðöåâèõ ðåöåïòîð³â ïðè ðîçâèòêó ïàòîëîã³÷-
íîãî ïðîöåñó â ñåðö³ ïîîäèíîê³ òà ñòîñóþòüñÿ ïîíàä óñå ðåöåïòîð³â ïåðåä-
ñåðäü [30]. Ïðè îäíî÷àñíîìó òà ïàðàëåëüíîìó òåñòóâàíí³ ÷óòëèâîñò³ âàãóñ-
íèõ òà ñèìïàòè÷íèõ àôåðåíòíèõ âîëîêîí íàìè âñòàíîâëåíî, ùî ¿ì âëàñòèâà
ïîë³ìîäàëüíîñòü, àëå ç ïåðåâàæíîþ õåìî÷óòëèâ³ñòþ ñèìïàòè÷íèõ àôåðåíò-
íèõ âîëîêîí [4].

Îäíàê ñë³ä â³äì³òèòè, ùî ïðîñòå äóáëþâàííÿ ôóíêö³é äâîìà àôåðåíò-
íèìè ñèñòåìàìè íå ìàº ô³ç³îëîã³÷íîãî ñåíñó. Ìàáóòü ³ñíóþòü â³äì³ííîñò³,
ÿê³ ìîæóòü çóìîâèòè âèðàçí³ñòü òà íàïðÿì ðåôëåêòîðíèõ ðåàêö³é. Âèêîðè-
ñòîâóþ÷è ïîíÿòòÿ ïðî ôåíîìåí «ñåíñèòèçàö³¿», àáî ìîäóëþâàííÿ íåðâîâî¿
àêòèâíîñò³ íà ð³âí³ ÷óòëèâèõ çàê³í÷åíü, ìîæíà ïðèïóñòèòè ³ñíóâàííÿ ðå÷î-
âèí, ÿê³ ñïðîìîæí³ áóòè ãóìîðàëüíèìè êîìïîíåíòàìè íåðâîâî-ðåôëåêòîð-
íèõ ðåàêö³é. Îñîáëèâó óâàãó ç ö³º¿ òî÷êè çîðó ïðèâåðòàþòü åíäîòåë³éçà-
ëåæí³ á³îëîã³÷íî àêòèâí³ ðå÷îâèíè, â ä³¿ ÿêèõ ïîì³òíèì º âçàºìîçâ�ÿçîê ç
åôåêòàìè ñòèìóëÿö³¿ âàãóñíèõ ÷óòëèâèõ çàê³í÷åíü. Äî ðå÷îâèí äàíîãî êëà-
ñó â³äíîñÿòüñÿ ïåðø çà âñå ïðîñòàöèêë³í òà îêñèä àçîòó, ðå÷îâèíè ð³âíîþ
ì³ðîþ çíà÷í³ ÿê çà óìîâ íîðìè, òàê ³ ïðè ñåðöåâî¿ ïàòîëîã³¿. Ïðèïóùåííÿ
ìîæëèâîñò³ ä³¿ ïðîñòàöèêë³íó ÿê ãóìîðàëüíîãî êîìïîíåíòà âàãóñíèõ ðåô-
ëåêñ³â çà ô³ç³îëîã³÷íèõ óìîâ ³ñíóº ³ â ë³òåðàòóð³ [22, 49]. Â íàøèõ äîñë³äàõ
áóëî âñòàíîâëåíî ñòèìóëÿö³þ ïðîñòàöèêë³íîì ñàìå âàãóñíèõ, àëå íå ñèìïà-
òè÷íèõ ñåðöåâèõ âîëîêîí ïðè âíóòð³øíüîñåðöåâîìó ââåäåíí³ ïðåïàðàòó. Ç
îäíîãî áîêó, öåé ôàêò ï³äòâåðäæóº ïåâíó õåìî÷óòëèâ³ñòü âàãóñíèõ âîëî-
êîí, ç ³íøîãî � äîçâîëÿº âèñëîâèòè ã³ïîòåçó ïðî âèá³ðêîâó ñòèìóëÿö³þ
÷óòëèâèõ çàê³í÷åíü ó ñåðö³ ïåâíèìè êëàñàìè á³îëîã³÷íî àêòèâíèõ ðå÷îâèí.
Îñê³ëüêè íåâ³äîì³ ê³ëüê³ñí³ çíà÷åííÿ åíäîãåííèõ ðå÷îâèí, àäåêâàòí³ äëÿ
ïîäðàçíåííÿ ÷óòëèâèõ çàê³í÷åíü àôåðåíòíèõ ñèñòåì ñåðöÿ, ìîæíà ïðèïóñ-
òèòè, ùî åôåêò ñòèìóëÿö³¿ ìîæå çàëåæàòè â³ä êîíöåíòðàö³¿ á³îëîã³÷íî àê-
òèâíèõ ðå÷îâèí â çîí³ çàê³í÷åíü, äèíàì³êè ¿õ íàêîïè÷åííÿ òà ðîçïàäó. Àëå
öÿ ã³ïîòåçà ïîòðåáóº ïîäàëüøèõ äîñë³äæåíü. Ïðèïóùåííÿ ïåâíîãî
âçàºìîçâ�ÿçêó âàãóñíî îïîñåðåäêîâàíèõ ðåôëåêòîðíèõ âïëèâ³â ç ñèñòåìîþ
îêñèäó  àçîòó  ï³äòâåðäæóºòüñÿ  íàøèìè  åêñïåðèìåíòàìè  [39]  ³  ë³òåðà-
òóðíèìè äàíèìè [32].

Ïîëîæåííÿ ïðî ïîë³ìîäàëüí³ñòü ìîæíà â³äíåñòè ³ äî ÷óòëèâîñò³ ñèì-
ïàòè÷íèõ àôåðåíòíèõ çàê³í÷åíü ó ñåðö³, ó÷àñòü ÿêèõ ïðè âèíèêíåíí³ ïñåâ-
äîàôåêòîðíèõ ñòàí³â, ùî ñóïðîâîäæóþòü ãîñòðó ³øåì³þ ì³îêàðäà, ïîêàçà-
íî áåçïîñåðåäíüî çà äîïîìîãîþ åëåêòðîô³ç³îëîã³÷íèõ ìåòîä³â [23, 34]. Äîêàçè
ó÷àñò³ öèõ ðåöåïòîð³â ó ðåôëåêòîðíèõ ðåàêö³ÿõ ïðè ³øåì³¿ ì³îêàðäà áóëî
îòðèìàíî ³ ðàí³øå: áîë³ ïðè ãðóäí³é æàá³ ìîæíà áóëî óñóíóòè ï³ñëÿ ïåðå-
ð³çàííÿ ñèìïàòè÷íèõ ñåðöåâèõ íåðâ³â [50 ]. Ïðàêòè÷íå çíà÷åííÿ öèõ äàíèõ
çàêëþ÷àºòüñÿ â òîìó, ùî ñèìïàòè÷í³ àôåðåíòí³ âîëîêíà ìîæóòü âïëèâàòè
íà ðîçâèòîê ³íòåíñèâíèõ ïîðóøåíü ä³ÿëüíîñò³ ñåðöÿ, ùî çíà÷íîþ ì³ðîþ
ïîïåðåäæóºòüñÿ âíàñë³äîê ë³âîñòîðîííüî¿ ñòåëåêòîì³¿.

Àêòèâàö³ÿ ñåðöåâèõ ñèìïàòè÷íèõ àôåðåíòíèõ âîëîêîí ìîæå çóìîâëþ-
âàòè ïîñèëåííÿ åôåðåíòíî¿ ñèìïàòè÷íî¿ àêòèâíîñò³ ïðè ðîçâèòêó ïàòîëîã³÷-
íîãî ïðîöåñó â ñåðö³. Ó äîñë³äàõ íà ñï³íàëüíèõ ê³øêàõ çà óìîâ âàãîòîì³¿
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áóëî ïîêàçàíî, ùî ó â³äïîâ³äü íà çíèæåííÿ òèñêó â ë³â³é êîðîíàðíî¿ ñóäèí³
ïîðÿä ³ç ï³äâèùåííÿì ñèñòåìíîãî àðòåð³àëüíîãî òèñêó ñïîñòåð³ãàºòüñÿ çá³ëü-
øåííÿ åôåðåíòíî¿ ñèìïàòè÷íî¿ àêòèâíîñò³ â öåíòðàëüíèõ ê³íöÿõ ë³âî¿
ç�ºäíàëüíî¿ ã³ëêè Th3 àáî ë³âîãî íèæíüîãî ñåðöåâîãî íåðâà [10]. Îäíàê
âïëèâ ïîäðàçíåííÿ ñèìïàòè÷íèõ ðåöåïòîð³â, ÿêèé ïðîÿâëÿºòüñÿ ïîñèëåí-
íÿì ÿê àôåðåíòíî¿, òàê ³ åôåðåíòíî¿ ñèìïàòè÷íî¿ àêòèâíîñò³, â³äì³÷àºòüñÿ
ÿê ïðàâèëî ó ñï³íàëüíèõ òâàðèí. Òàêîæ ïîêàçàíî [18], ùî ó òâàðèí ç ³íòàê-
òíèì ñïèííèì ìîçêîì, çà óìîâ âàãîòîì³¿ ç ³çîëüîâàíèìè êàðîòèäíèìè ñèíó-
ñàìè òà íèçüêèì âèõ³äíèì ð³âíåì åôåðåíòíî¿ ñèìïàòè÷íî¿ àêòèâíîñò³ îêëþ-
ç³ÿ ÿê îãèíàþ÷î¿ , òàê ³ íèçõ³äíî¿ ã³ëêè ë³âî¿ êîðîíàðíî¿ ñóäèíè íå çì³íþ-
âàëà åôåðåíòíó ñèìïàòè÷íó àêòèâí³ñòü. Çà àíàëîã³÷íèõ óìîâ ó ñï³íàëüíèõ
òâàðèí öÿ àêòèâí³ñòü çá³ëüøóâàëàñÿ, ùî ñâ³ä÷èòü ïðî íàÿâí³ñòü ãàëüì³âíèõ
áóëüáîñï³íàëüíèõ íèçõ³äíèõ âïëèâ³â íà çáóäæóþ÷èé ñèìïàòî-ñèìïàòè÷íèé
êàðä³àëüíèé ðåôëåêñ. Ö³ äàí³ ï³äòâåðäæåíî ³ â íàøèõ äîñë³äàõ. Çà äîïîìî-
ãîþ ìåòîäó ïàðàëåëüíî¿ ðåºñòðàö³¿ ³ìïóëüñíî¿ àêòèâíîñò³ ñåðöåâèõ àôåðåíò-
íèõ âàãóñíèõ, àôåðåíòíèõ òà åôåðåíòíèõ ñèìïàòè÷íèõ íåðâ³â ïðè ìîäåëþ-
âàíí³ ðåôëåêòîðíèõ êàðä³îãåííèõ ðåàêö³é òà ëîêàëüíîãî ³ìóííîãî ïîøêî-
äæåííÿ ñåðöÿ áóëî âñòàíîâëåíî, ùî ñèìïàòî-ñèìïàòè÷íèé ðåôëåêñ ä³éñíî
³ñíóº íå ëèøå ó âàãîòîìîâàíèõ òâàðèí, àëå é ó òâàðèí ç ³íòàêòíèìè áëóêà-
þ÷èìè íåðâàìè, òà â îñòàííüîìó âèïàäêó â³í òðàíñôîðìóºòüñÿ âíàñë³äîê
íèçõ³äíèõ âïëèâ³â ç áîêó áóëüáàðíîãî öåíòðó òà ðåàë³çóºòüñÿ ÿê äåïðåñîð-
íèé àáî ôàçíèé � äåïðåñîðíî-ïðåñîðíèé ðåôëåêñ [5].

Ïðè ïåðåâàæí³é ñòèìóëÿö³¿ ìåõàíîðåöåïòîð³â � öå âàãóñíî îïîñåðåä-
êîâàíèé äåïðåñîðíèé ðåôëåêñ, à ïðè õ³ì³÷íî¿ ñòèìóëÿö³¿ � ôàçíèé ðåô-
ëåêñ ç äîñèòü ³íòåíñèâíîþ ñòèìóëÿö³ºþ ñèìïàòè÷íèõ àôåðåíò³â. Îòæå, ê³íöå-
âèé ðåçóëüòàò êàðä³îãåííîãî ðåôëåêòîðíîãî âïëèâó çàëåæèòü â³ä ïåðåâàæíîãî
âêëþ÷åííÿ ò³º¿ ÷è ³íøî¿ àôåðåíòíî¿ ñèñòåìè ñåðöÿ.

Äàí³ ïðî ï³äâèùåíó õåìî÷óòëèâ³ñòü ñèìïàòè÷íèõ ñåðöåâèõ àôåðåíò-
íèõ çàê³í÷åíü ³ñíóþòü ³ â ë³òåðàòóð³ ÿê ïðèïóùåííÿ, ùî àêòèâàö³ÿ öèõ
ðåöåïòîð³â çà óìîâ ä³¿ á³îëîã³÷íî àêòèâíèõ ðå÷îâèí ìîæëèâà ïðè ïåðå-
âàæí³é ¿õ àïë³êàö³¿ íà ïîâåðõíþ ñåðöÿ, ùî ñâ³ä÷èòü ïðî çíà÷åííÿ òàêîãî
ôàêòîðà, ÿê ðîçïîä³ë ÷óòëèâèõ çàê³í÷åíü âàãóñíî¿ òà ñèìïàòè÷íî¿ ïðèðîäè
ó ñåðö³. Ç ³íøîãî áîêó, ôàêò ïåðåâàæíî¿ õåìî÷óòëèâîñò³ ñèìïàòè÷íèõ âîëî-
êîí ìîæå ç³ãðàòè âèçíà÷àëüíó ðîëü ó ôîðìóâàíí³ êàðä³îãåííèõ ðåôëåêòîð-
íèõ âïëèâ³â ïðè ðîçâèòêó âîãíèùà ïîøêîäæåííÿ â ñåðö³, êîëè ïîðóøåííÿ
ìåõàí³÷íî¿ ä³ÿëüíîñò³ ñåðöÿ ñóïðîâîäæóþòüñÿ íàêîïè÷åííÿì á³îëîã³÷íî
àêòèâíèõ ðå÷îâèí. Ç ö³º¿ òî÷êè çîðó âàæëèâèì º ïèòàííÿ ïðî òå, ÿêèì
÷èíîì çì³íþºòüñÿ àêòèâí³ñòü ñåðöåâèõ ðåöåïòîð³â ïðè ðîçâèòêó ïîøêîä-
æåííÿ òà ÿêîþ ì³ðîþ ïîøêîäæåííÿ âïëèâàþòü íà ¿õ ôóíêö³îíàëüíèé ñòàí.
Ðîçâèòîê ïîøêîäæåííÿ ñåðöÿ, éîãî ðîçïîâñþäæåí³ñòü � ö³ ôàêòîðè âèâ-
÷àëèñÿ çà äîïîìîãîþ ôóíêö³îíàëüíèõ, ìîðôîëîã³÷íèõ òà á³îõ³ì³÷íèõ ìå-
òîä³â ÿê ïðè ³øåì³÷íîìó ïîøêîäæåíí³ ñåðöÿ [27], òàê ³ ïðè ³íôàðêòîïîä³-
áíîìó ³ìóííîìó [38]. Îäíàê äîñ³ íåÿñíî, ÿêîþ ì³ðîþ ïîøêîäæóþ÷³ âïëèâè
çì³íþþòü ñòàí ÷óòëèâèõ çàê³í÷åíü. Â³äîìî, ùî ïîøêîäæåííÿ ïåðâèííèõ
àôåðåíòíèõ íåéðîí³â âàãóñà, ÿê³ ðîçòàøîâàí³ â g.nodosum ìîæå ïðèçâåñòè
äî çíèêíåííÿ âàãóñíîîïîñåðåäêîâàíîãî ðåôëåêñó Áåöîëüäà�ßðèøà [55].
Öåé ôàêò äîçâîëÿº âèñóíóòè ã³ïîòåçó, ùî ³ ïîøêîäæåííÿ ÷óòëèâèõ çàê³í-

Êàðä³îãåíí³ ðåôëåêñè çà óìîâ ïîøêîäæåííÿ ñåðöÿ



99ISSN 0201-8489    Ô³ç³îë. æóðí., 2000, Ò. 46, ¹ 5

÷åíü ó ñåðö³, ÿê³ º àôåðåíòíîþ ëàíêîþ öüîãî ðåôëåêñó, çäàòíå òàêîæ ìîäè-
ô³êóâàòè öþ ðåàêö³þ.

Äåÿê³ àâòîðè ñâ³ä÷àòü ïðî òå, ùî êîðîíàðíà îêëþç³ÿ ïðèçâîäèòü äî
òèì÷àñîâî¿ äåíåðâàö³¿ ñåðöÿ [24, 37], ñòóï³íü ÿêî¿ áóäå âèçíà÷àòèñÿ ÿê ðîç-
ïîâñþäæåííÿì ä³ëÿíêè ïîøêîäæåííÿ, òàê ³ ðîçïîä³ëîì ðåöåïòîð³â ó ñåðöå-
âîìó ì�ÿç³ [7]. Çàëåæíî â³ä ïîøèðåííÿ ³øåì³¿ òàêèì ÷èíîì áóäå çáåðåæåíà
àáî çíèêíå àêòèâí³ñòü ðåöåïòîð³â, à òàêîæ ¿õ ôóíêö³îíàëüíå çíà÷åííÿ äëÿ
ôîðìóâàííÿ ïîäàëüøèõ ðåôëåêòîðíèõ ðåàêö³é.

Â íàøèõ äîñë³äàõ áóëî âñòàíîâëåíî [43], ùî ðîçâèòîê ëîêàëüíîãî
³íôàðêòîïîä³áíîãî âîãíèùà ïîøêîäæåííÿ ³ìóííîãî ãåíåçó ïðîòÿãîì ãîäè-
íè ñóïðîâîäæóºòüñÿ îñëàáëåííÿì àáî çíèêíåííÿì äåïðåñîðíèõ ðåôëåêñ³â
âàãóñíî¿ ïðèðîäè, ùî ï³äòâåðäæóºòüñÿ â³äïîâ³äíèìè çì³íàìè ³ìïóëüñíî¿
àêòèâíîñò³ âàãóñíèõ ñåðöåâèõ íåðâ³â: çìåíøóºòüñÿ ÷àñòîòà ³ìïóëüñàö³¿,
çì³íþºòüñÿ õàðàêòåð (pattern) ðîçðÿä³â òà çíèæóºòüñÿ ¿õ àìïë³òóäà. Ïåâ-
íèé ð³âåíü àêòèâíîñò³ çáåð³ãàºòüñÿ çàâäÿêè íèçüêîàìïë³òóäí³é ³ìïóëüñàö³¿.
Ôåíîìåí çíèêíåííÿ àêòèâíîñò³ âàãóñíèõ ÷óòëèâèõ íåðâ³â óçãîäæóºòüñÿ ç
óëüòðàñòðóêòóðíèìè çì³íàìè â ñåðöåâîìó ì�ÿç³ ïðè ðîçâèòêó ïîøêîäæåí-
íÿ òà ÷àñîâèì ðîçâèòêîì ïàòîëîã³÷íîãî ïðîöåñó: â³ä ñóáåíäîêàðä³àëüíî¿ äî
ñóáåï³êàðä³àëüíî¿ çîíè [27, 38]. À, ÿê â³äîìî, çîíà ïåðåâàæíî¿ ëîêàë³çàö³¿
âàãóñíèõ ÷óòëèâèõ çàê³í÷åíü çíàõîäèòüñÿ ñàìå â ñóáåíäîêàðä³àëüí³é ä³ëÿíö³.
Äåÿê³ àâòîðè [24] òàêîæ ïîêàçóþòü, ùî ñóáåíäîêàðä³àëüíà ³øåì³ÿ ïðèçâî-
äèòü äî ïðèãí³÷åííÿ âàãóñíèõ äåïðåñîðíèõ ðåôëåêñ³â. Ç ³íøîãî áîêó, àïë³-
êàö³ÿ ôåíîëó íà åï³êàðä (åï³êàðä³àëüíà äåíåðâàö³ÿ) ïðèçâîäèòü äî çíèê-
íåííÿ ïðåñîðíèõ ñèìïàòè÷íèõ ðåôëåêñ³â [6, 7]. Îòæå, ñë³ä ïðèïóñòèòè, ùî
ãëèáèíà òà ðîçïîâñþäæåí³ñòü ïîøêîäæåííÿ ñåðöÿ, òîïîãðàô³ÿ íåðâîâèõ
çàê³í÷åíü, à òàêîæ ïåðåâàãà ìåõàí³÷íèõ àáî ìåòàáîë³÷íèõ ôàêòîð³â àêòè-
âàö³¿ ðåöåïòîð³â � öå ïðîâ³äí³ ìîìåíòè, ÿê³ â³ðîã³äíî áóäóòü âèçíà÷àòè
ìåõàí³çìè âêëþ÷åííÿ òà ôîðìóâàííÿ íåðâîâèõ ðåãóëÿòîðíèõ âïëèâ³â ïðè
ïîøêîäæåíí³ ñåðöÿ íåçàëåæíî â³ä ãåíåçó ïîøêîäæóþ÷èõ ôàêòîð³â.

Äîêàçîì òîãî, ùî çíèêíåííÿ äåïðåñîðíèõ ðåôëåêñ³â ïðè ðîçâèòêó ïî-
øêîäæåííÿ ñåðöÿ ðåàë³çóºòüñÿ çàâäÿêè âèêëþ÷åííþ ñàìå âàãóñíèõ ÷óòëè-
âèõ çàê³í÷åíü, áóëè íàø³ äîñë³äè ç âèêîðèñòàííÿì êàðä³îïðîòåêòîðíèõ ïðå-
ïàðàò³â, çîêðåìà ìåìáðàíîñòàá³ë³çàòîðà ôîñôîêðåàòèíó (ë³êàðñüêà ôîðìà
«Íåîòîí», ô³ðìè «Schiapparelli», Iòàë³ÿ). Âïåðøå áóëî âñòàíîâëåíî [42],
ùî ââåäåííÿ öüîãî ïðåïàðàòó äî ðîçâèòêó ïîøêîäæåííÿ ñåðöÿ ïðèçâîäèëî
äî çáåðåæåííÿ ðåôëåêòîðíèõ äåïðåñîðíèõ ðåàêö³é, ùî ñâ³ä÷èòü ïðî ñïðî-
ìîæí³ñòü ïðåïàðàò³â òàêîãî ðîäó âïëèâàòè íà õàðàêòåð âàãóñíîîïîñåðåäêî-
âàíèõ ðåôëåêñ³â ïðè ïîøêîäæåíí³ ñåðöÿ òà â³äêðèâàº ìîæëèâîñò³ äëÿ ïî-
øóêó àíàëîã³÷íèõ ïðåïàðàò³â òà ¿õ âèêîðèñòàííÿ â ìåäè÷í³é ïðàêòèö³.
Ïîðóøåííÿ áàëàíñó ì³æ êàðä³îãåííèìè âàãóñíèìè òà ñèìïàòè÷íèìè ðåãó-
ëÿòîðíèìè âïëèâàìè ïðè ðîçâèòêó ïîøêîäæåííÿ òàêèì ÷èíîì áóäå ïðè-
çâîäèòè äî ïåðåâàãè ðåàêö³é ïðåñîðíî¿ ñïðÿìîâàíîñò³, ùî íåáåçïå÷íî äëÿ
óøêîäæåíîãî ñåðöÿ. ª îêðåì³ äàí³ ³ ïðî ïîñò³øåì³÷íó äèñôóíêö³þ ñèìïà-
òè÷íèõ çàê³í÷åíü [23]. Àëå ö³ äàí³ áóëî îòðèìàíî ïðè íåïðÿì³é îö³íö³ ÷å-
ðåç çíèêíåííÿ ïðåñîðíèõ åôåêò³â áåç õàðàêòåðèñòèê çì³í íåðâîâî¿ ñèìïà-
òè÷íî¿ àêòèâíîñò³. Â íàøèõ äîñë³äàõ áóëî âèêîðèñòàíî á³ëüø òîíêèé
³íäèêàòîð îö³íêè ôîðìóâàííÿ ðåôëåêòîðíèõ ðåàêö³é, à ñàìå áåçïîñåðåäí³é
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àíàë³ç çì³í íåðâîâî¿ àêòèâíîñò³ ó ç³ñòàâëåíí³ ç³ çðóøåííÿìè ñèñòåìíèõ ðå-
àêö³é òà ñåðöåâî¿ ä³ÿëüíîñò³, àëå äèñôóíêö³¿ ñèìïàòè÷íèõ àôåðåíòíèõ çàê-
³í÷åíü íå áóëî çíàéäåíî.

Ï³ä ÷àñ ³øåì³¿ ì³îêàðäà ñïîñòåð³ãàþòüñÿ çì³íè åëåêòðè÷íî¿ àêòèâíîñò³
ùîíàéìåíøå òðüîõ ãðóï ðåöåïòîð³â: ñåðöåâèõ ç âàãóñíèìè, ñåðöåâèõ ç ñèì-
ïàòè÷íèìè àôåðåíòàìè òà àðòåð³àëüíèõ áàðîðåöåïòîð³â, ùî ïðèçâîäèòü äî
¿õ ïåâíî¿ âçàºìîä³¿ [21, 60]. Â³äíîñí³ çì³íè àêòèâíîñò³ ñåðöåâèõ òà àðòåð³-
àëüíèõ ðåöåïòîð³â ìîæóòü ñóòòºâî âàð³þâàòè, îñê³ëüêè çîíè ¿õ ëîêàë³çàö³¿
ðîçòàøîâàí³ â ð³çíèõ ä³ëÿíêàõ ñèñòåìè êðîâîîá³ãó. Àêòèâí³ñòü ðåöåïòîð³â
îäí³º¿ çîíè ìîæå çá³ëüøóâàòèñü ïîðÿä ç³ çá³ëüøåííÿì, çìåíøåííÿì òà â³äñóò-
í³ñòþ çì³í àêòèâíîñò³ ³íøî¿. Íàïðèêëàä, ïðè ãîñòð³é ã³ïåðòåíç³¿ àêòèâí³ñòü
àðòåð³àëüíèõ ðåöåïòîð³â ìîæå áóòè äîñòàòíüî âèñîêîþ, òîä³ ÿê àêòèâí³ñòü
ñåðöåâèõ ðåöåïòîð³â � ïðàêòè÷íî íåçì³ííà [60]. Ç ³íøîãî áîêó ïðè ãîñòð³é
ñåðöåâ³é íåäîñòàòíîñò³ ïåðåâàæíî àêòèâóþòüñÿ âàãóñí³ àôåðåíòè, òîä³ ÿê
àêòèâí³ñòü àðòåð³àëüíèõ ðåöåïòîð³â çìåíøóºòüñÿ àáî íå çì³íþºòüñÿ. ²íòåã-
ðàö³ÿ ¿õ ìîæå çàëåæàòè â³ä òàêèõ ôàêòîð³â, ÿê âèõ³äíèé ð³âåíü ðåöåïòîðíî¿
ñèñòåìè, ïîð³ã àêòèâàö³¿ ðåöåïòîð³â òà ¿õ ÷óòëèâîñò³ [4, 19, 60]. Îñòàííÿ
óìîâà ìîæå áóòè äîì³íóþ÷îþ ïðè ïîøêîäæåííÿõ ñåðöÿ.

Ñë³ä ï³äêðåñëèòè, ùî äàí³, ÿê³ ñòîñóþòüñÿ àôåðåíòíèõ ñèñòåì ñåðöÿ,
ñâ³ä÷àòü ïðî ¿õ âèêëþ÷íî âàæëèâå çíà÷åííÿ ó ïðèñòîñóâàëüíîìó êåðóâàíí³
ä³ÿëüí³ñòþ îðãàí³â êðîâîîá³ãó ÿê ó íîðì³, òàê ³ çà ïàòîëîã³÷íèõ óìîâ. Ö³
äàí³ ìîæóòü áóòè ôóíäàìåíòàëüíîþ îñíîâîþ äëÿ ðîçðîáêè ìåòîä³â ë³êó-
âàííÿ òà ä³àãíîñòèêè ñåðöåâèõ çàõâîðþâàíü. Âæå çàðàç êë³í³öèñòè ïðèéìà-
þòü äî óâàãè ìîæëèâ³ñòü ðîçâèòêó ðåàêö³¿ çà òèïîì ðåôëåêñó Áåöîëüäà�
ßðèøà ïðè êîðîíàðí³é àðòåð³îãðàô³¿ [17], ïðè òðîìáîë³òè÷í³é òåðàï³¿, ÿêà
ñóïðîâîäæóºòüñÿ ðåïåðôóç³ºþ [44], â ïàòîãåíåç³ çàïàìîðî÷åíü ïðè àîð-
òàëüíîìó ñòåíîç³ [36] òîùî. Âñòàíîâëåíà ó÷àñòü àôåðåíòíèõ ñèñòåì ñåðöÿ â
ðåàë³çàö³¿ ë³êóâàëüíîãî åôåêòó äåÿêèõ ïðåïàðàò³â, íàïðèêëàä í³òðîãë³öå-
ðèíó [13], àëêàëî¿ä³â íàïåðñòÿíêè [51].

Îòæå, ìîæíà ââàæàòè, ùî ôóíêö³îíàëüíèé ñòàí ñåðöåâèõ ðåöåïòîð³â,
ÿêèé ôîðìóº ðåôëåêòîðí³ ðåàêö³¿, ïîðóøóºòüñÿ ïðè ðîçâèòêó ïîøêîäæåíü
ñåðöÿ, ùî ïðèçâîäèòü äî çðóøåíü êàðä³îãåííèõ ðåôëåêòîðíèõ ðåàêö³é òà
äî ïåðåâàæíîãî âïëèâó ò³º¿ àôåðåíòíî¿ ñèñòåìè, ÷óòëèâ³ çàê³í÷åííÿ ÿêî¿
ìåíøå ïîøêîäæåí³. Íàÿâí³ñòü ïåâíîãî ñòóïåíÿ ïîë³ìîäàëüíîñò³ ÷óòëèâèõ
çàê³í÷åíü ìîæå áóòè îñíîâîþ äëÿ ¿õ ôóíêö³îíàëüíîãî çíà÷åííÿ çà ð³çíèõ
óìîâ. Á³ëüøèé ñòóï³íü ñïðèéíÿòòÿ ìåõàí³÷íèõ ñòèìóë³â âàãóñíèìè çàê³í-
÷åííÿìè, à õ³ì³÷íèõ � ñèìïàòè÷íèìè áóäå ïðèçâîäèòè äî ôîðìóâàííÿ â³äïî-
â³äíèõ åôåðåíòíèõ âïëèâ³â íà êðîâîîá³ã. Ö³ âëàñòèâîñò³ àôåðåíòíèõ ñèñòåì
ñåðöÿ, ïîðÿä ç ¿õ ðîçïîä³ëîì ó ñåðöåâîìó ì�ÿç³ òà äèôåðåíö³éîâàíîþ ÷óò-
ëèâ³ñòþ äî ä³¿ ð³çíèõ á³îëîã³÷íî àêòèâíèõ ðå÷îâèí, ìîæëèâî, º âèçíà÷àëü-
íèì ôàêòîðîì äëÿ çðîçóì³ííÿ ôóíêö³îíàëüíîãî çíà÷åííÿ ïîäâ³éíî¿ àôå-
ðåíòíî¿ ³ííåðâàö³¿ ñåðöÿ òà ¿¿ ðîë³ ïðè ðîçâèòêó éîãî ïàòîëîã³÷íèõ ñòàí³â.

V. Pavlyuchenko

CARDIOGENIC REFLEXES UNDER CONDITIONS OF HEART INJURY
Analysis of the previous experimental literary data and own authors data about the
pattern of cardiogenic reflectory effects during rise and development of the local

Êàðä³îãåíí³ ðåôëåêñè çà óìîâ ïîøêîäæåííÿ ñåðöÿ
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injury is represented in this review. The role of double afferent innervation of the
heart is discussed and author suggests its mayor functional role under some kind of
heart diseases.

A.A.Bogomoletz Institute of Physiology
National Academy of Sciences of Ukraine, Kiev

ÑÏÈÑÎÊ Ë²ÒÅÐÀÒÓÐÈ

1. Ìîéáåíêî À.À. Êàðäèîãåííûå ðåôëåêñû è èõ ðîëü â ðåãóëÿöèè êðîâîîáðàùåíèÿ. �
Ê.: Íàóê. äóìêà, 1979. � 273 ñ.

2. Ìîéáåíêî À., Ïàâëþ÷åíêî Â.Á., Áóðÿêîâ È.Å., Øàáàí Â.Ì. Î ìåõàíèçìàõ ðàçâè-
òèÿ êàðäèîãåííûõ âàãîñèìïàòè÷åñêèõ ðåôëåêñîâ // Ôèçèîë. æóðí. ÑÑÑÐ �
1982. � 68, ¹8. � Ñ.1103-1110.

3. Ïàâëþ÷åíêî Â.Á. Èññëåäîâàíèå ýëåêòðè÷åñêîé àêòèâíîñòè ýêñòðà-êàðäèàëüíûõ íå-
ðâîâ ïðè î÷àãîâûõ (èøåìè÷åñêîì è èììóííîì) ïîâðåæäåíèÿõ ñåðäöà: Àâòîðåô.-
äèñ... êàíä. áèîë. íàóê. � Ê., 1985. � 28 ñ.

4. Ïàâëþ÷åíêî Â.Á., Ìîéáåíêî Î.Î, Ëèñèíåíêî Â.Â. Äåÿê³ ìåõàí³çìè ôîðìóâàííÿ
êàðä³îãåííèõ àôåðåíòíèõ âïëèâ³â ï³ñëÿ ðîçâèòêó ëîêàëüíîãî ³ìóííîãî ïîøêîäæåí-
íÿ ñåðöÿ // Ô³ç³îë. æóðí. � 1992. � 38, ¹4. � C.3-9.

5. Øàáàí Â.Ì., Ïàâëþ÷åíêî Â.Á. Î ïðèðîäå êàðäèîãåííûõ ñèìïàòîñèìïàòè÷åñêèõ
ðåôëåêñîâ ïðè î÷àãîâûõ ïîâðåæäåíèÿõ ñåðäöà // Ôèçèîë. æóðí. ÑÑÑÐ èì. È.Ñå-
÷åíîâà. � 1988. � 74, ¹3. � Ñ.382-389.

6. Barber M., Mueller T., Davies R., Zipes D. Phenol topically applied to canine left
ventricular epicardium interrupts sympathetic but not vagal afferents// Circulat. Res. �
1984. � 55, ¹2. � Ð.532-544.

7. Barber M., Mueller T., Davies R. et al. Interruption of of sympathetic and vagal-
mediated responses by transmural myocardial infarction //Circulation. � 1985. �
72, ¹2. � Ð.623-632.

8. Bishop V., Malliani A., Thoren P. Cardiac mechanoreceptors. � In: Handbook of
Physiology. The Cardiovascular system, Peripheral circulation and organ blood flow. �
Bethesda,MD: Amer. Physiol. Soc., � 1983. � sect.2, vol. 111, pt. 2, chapt. 15. �
Ð.497-555.

9. Brown A. Cardiac reflexes � In : Handbook of Physiology: sect.2 ,The cardiovasc.system,
The Heart, vol.1. Ed. by Berne R., Sperelakis N, Geiger S., Amer. Physiol. Soc.,
Washington D.C. � 1980. � Ð. 677-689.

10. Brown A., Malliani A. Spinal sympathetic reflexes initiated by coronary receptors//
J. Physiol. � 1971. � 12, ¹3. � Ð.685-705.

11. Casolo G., Balli E., Taddei T. et al. Decreased spontaneous heart rate variability in
congestive heart failure //Amer. J. Cardiol. � 1989. � 64. � P.1162-1167.

12. Coleridge H., Coleridge J. Cardiovascular afferents involved in regulation of peripheral
vessels // Annu. Rev. Physiol. � 1980. � 42. � Ð.413-427.

13. Come P., Pitt B. Nitroglicerin-induced severe hypotension and bradycardia in patients
with acute myocardial infarction //Circulat. � 1976 � 54, ¹4. � Ð.624-628.

14. Constantin L. Extracardiac factors contributing to hypotension during coronary
occlusion// Amer. J. Cardiol. � 1963 � 11, ¹2. � P.205-207.

15. Di Bona G., Sawin L. Increased renal nerve activity in cardiac failure: arterial versus
cardiac baroreflex impairment // Amer. J. Physiol. � 1995. � 268 (1 Pt.2). �
Ð. 112-116.

16. Donald D., Shepherd J. Reflexes from the heart and lungs: physiological curiosities or
important regulatory mechanisms //Cardiovasc. Res. � 1978. � 12, ¹8. � Ð.449-
469.

17. Eckberg D., White C., Joschos J., Abboud F. Mechanisms mediating bradycardia
during coronary arteriography // J. Clin Invest. � 1974. � 54, ¹6. � Ð.1445-1461,

Â. Á. Ïàâëþ÷åíêî



102 ISSN 0201-8489    Ô³ç³îë. æóðí., 2000, Ò. 46, ¹ 5

18. Felder R., Thames M. Interaction between cardiac receptors and sinoaortic baroreceptors
in the control of efferent cardiac sympathetic nerve activity during myocardial ischemia
in dogs // Circulat. Res. � 1979 � 45, ¹5. � Ð.728-736.

19. Ferrario C. Neurobiology of arterial and cardiac sensory afferents// Feder. Proc. �
1987. � 46, ¹1. � Ð.9-11.

20. Fox J., Gerasch D., Leonard G. Left ventricular mechanoreceptors: a haemodynamic
study // J. Physiol. � 1977. � 273, ¹2. � Ð.405-425.

21. Hainsworth R. Reflexes from the heart // Physiol.Rev. � 1991. � 71, ¹3. � P.617-
658.

22. Hintze Th., Kaley G. Ventricular receptors activated following myocardial prostaglandin
synthesis initiate reflex hypotension, reduction in heart rate, and redistribution of cardiac
output in the dog // Circulat. Res. � 1984. � 54, ¹1. � Ð.239-247.

23. Huang H., Pan H., Stahl J., Longhurst J. Ischemia and reperfusion � sensitive cardiac
sympathetic afferents: influence of H2 O2 and hydroxyl radicals // Amer. J. Physiol.�
1995. � 269 (5 pt.2). � H888-901.

24. Inoue H., Skale B., Zipes D. Effects of ischemia on cardiac afferent sympathetic and
vagal reflexes in dogs // Ibid. � 1991. � 255, Part 2. � Ð.169-202.

25. Kaye D., Lefkovits J., Jennigs G. et al. Adverse consequences of high sympathetic
nervous activity in the failing human heart // J. Amer. Coll. Cardiol. � 1995. �
26. � Ð.1257-1263.

26. Kaufman M., Baker D., Coleridge H. Stimulation by bradykinin of afferent vagal
C-fibers with chemosensitive endings in the heart and aorta of the dog // Circulat.
Res. � 1989. � 46, ¹3. � P.476-484.

27. Kloner R., Braunwald E. Observation on experimental myocardial ischemia //
Cardiovasc. Res. � 1980. � 4, ¹7. � P.371-395.

28. Kolatat T., Ascanio G., Tallarida R., Oppenhiemer J. Action potentials in the sensory
vagus at the time of coronary infarction// Amer. J. Physiol. � 1967. � 213, ¹1. �
Ð.71-78.

29. La Rovere M., Bigger Jr., Marcus F. et al. Baroreflex sensitivity and heart rate
variability in prediction of total cardiac mortality after myocardial infarction //
Lancet. � 1998. � 351. � P.478-484.

30. Linden R. Function of cardiac receptors // Circulat. � 1973. � 48, ¹3. � P.463-
480.

31. Lombardi F., Sandrone G., Pernpruner S. et al. Heart rate variability as an index of
sympathovagal interaction after acute myocardial infarction // Amer. J. Cardiol. �
1987. � 60, ¹3. � P.1239-1245.

32. Ludbrook J. Cardiovascular reflexes from cardiac sensory receptors // Austral and
N.Z.J. Med. � 1990. � Aug 20 (4). � P.597-606.

33. Malliani A. Cardiovascular sympathetic afferent fibers // Rev. Physiol., Biochem.
and Pharmacol. � 1982. � 94. � P.11-73.

34. Malliani A., Lombardi F., Pagani M. Functions of afferents in cardiovascular sympathetic
nerves // J. Auton. Nerv. System. � 1981. � ¹3. � P.231-236.

35. Mark A. Sensitization of cardiac vagal afferent reflexes at the sensory receptors level:
an overview // Fed.Proc. � 1987. � 46. � P.36-40.

36. Mark A., Kioschos J., Abboud F. Abnormal vascular responses to exercise in patients
with aortic stenosis// J. Clin. Invest. � 1973. � 52, ¹6. � P.1138-1146.

37. Minishi A. Vagal cardiopulmonary reflexes after total cardiac deafferentation //
Circulation. � 1998. � 98, ¹23. � P. 2615-2620.

38. Moibenko A., Sagach V., Popovich L. Immune injury to heart muscle  //  Sov. Med.
Rev. Cardiol. � 1989. � ¹2. � Ð.169-202.

39. Moibenko A., Grabovskii L., Pavlyuchenko V. et al. Role of NO in coronary and
systemic vasodilation following cardiogenic reflexes // Neurophysiology. � 1999. �
31, ¹1. � P.5-9.

40. Nganele D., Hintze Th. Cardiac chemical reflex control of preload in conscious dogs
// Amer. J. Physiol. � 1990. � 258, ¹27. � P.1055-1063.

Êàðä³îãåíí³ ðåôëåêñè çà óìîâ ïîøêîäæåííÿ ñåðöÿ



103ISSN 0201-8489    Ô³ç³îë. æóðí., 2000, Ò. 46, ¹ 5

41. Nolan J., Batin P., Andrews R. et al. Prospective study of heart rate variability and
mortality in chronic heart failure. Results of the United Kingdom Heart failure Evaluation
and Assessment of Risk Trial (UK Heart)//Circulat. � 1998. � 98. � P.1510-1516.

42. Pavlyuchenko V., Popovich L., Kotsyuruba V. et al. Effect of phosphocreatine on the
heart nerve structures under conditions of local immune impairment (electrophysiological
and neurochemical aspects) // Neurophysiology. � 1995. � 27, ¹2. � P.110-116.

43. Pavlyuchenko V., Moibenko A., Tumanovskaya L. Cardiogenic reflexes after immune
injury of the heart // Neurophysiology. � 1995. � 27, ¹1. � P.18-25.

44. Robertson D., Holister A., Forman M., Robertson R. Reflex unique to myocardial
ischemia and infarction// J. Amer. Coll. Cardiol. � 1995. � 5, ¹1. � P.99B-104B.

45. Schwartz P., La Rovere M., Vanoli E. Autonomic nervous system and sudden cardiac
death. Experimental basis and clinical observations for postmyocardial infarction risk
stratification // Circulation. � 1992. � 85. � P.177-191.

46. Schultz H., Ustinova E. Cardiac vagal afferent stimulation by free radicals during
ischemia and reperfusion // Clin. and Exp.Pharmacol. and Physiol. � 1996. � 23,
¹8. � P.700-708.

47. Somers V., Abboud F. Neurocardiogenic syncope // Adv. Intern. Med. � 1996. �
41. � P.399-435.

48. Staszewska-Barczak J. Prostanoids and cardiac reflexes of sympathetic and vagal origin
// Amer. J.Cardiol. � 1983. � 52. � P.36A-45A.

49. Staszewska-Wooley J., Wooley G. Cardiac nociceptive reflexes: role of kinins,
prostanoids, and capsaicin-sensitive afferents // Pol. J. Pharmacol. Pharm. � 1990.�
42, ¹3. � P.237-247.

50. Sylven C. Neurophysiological aspects of angina pectoris //  Z. Kardiol. � 1997. �
86, suppl. 1. � P.95-108.

51. Thames M., Waickman L., Abboud F. Sensitization of cardiac receptors (vagal afferents)
by intracoronary acetylstrophanthidin // Amer. J. Physiol. � 1980. � 238, ¹3. �
H628-635.

52. Thames M., Dibner-Dunlap M., Minishi A., Kinugawa T. Reflexes mediated by cardiac
sympathetic afferents during myocardial ischemia: role of adenosine // Clin. And
Exp. Pharmacol. and Physiol. � 1996. � 23, ¹8. � P.709-714.

53. Van Bilsen M. Significance of myocardial eicosanoids production // Mol. Cell
Biochem. � 1989. � 88, ¹1/2. � P.113-121.

54. Veelken R., Glabasnia A., Stetter A. et al. Epicardial bradykinin B2 receptors elicit a
sympathoexcitatory reflex in rats // Hypertension. � 1996. � 28, ¹4. � P.615-621.

55. Verberne A., Lewis S., Jarrot B. Bezold-Jarish reflex is inhibited by excitotoxin-
induced destruction of vagal primary afferent neurons // Eur. J. Pharmacol. � 1987. �
139, ¹3. � P.365-367.

56. Wei S., Adgey A., Pantridge J. Autonomic disturbance at onset of acute myocardial
infarction // Brit. Med. J. � 1972. � 3. � P.89-92.

57. Zucker I. Left ventricular receptors: physiological controllers of pathological curiosities?
// Basic Res. Cardiol. � 1986. � 81. � P.539-557.

58. Zucker I., Cornish K., Hackley J., Bliss K. Effects of left ventricular receptor stimulation
on coronary blood flow in conscious dogs // Circulat. Res. � 1987. � 61, suppl. II. �
P.1154-1160.

59. Zucker I. Neural control of the circulation in heart failure and coronary ischemia //
Clin. and Exp. Pharmacol. and Physiol. � 1996. � 23, ¹8. � 685-687.

60. Zucker I., Gilmore J. Aspects of cardiovascular reflexes in pathologic states // Feder.
Proc. � 1985. � 44. � P.2400-2407.

Ìàòåð³àë íàä³éøîâ
 äî ðåäàêö³¿ 13.07.2000

²í-ò ô³ç³îëîã³¿ ³ì. Î. Î. Áîãîìîëüöÿ
ÍÀÍ Óêðà¿íè, Êè¿â

Â. Á. Ïàâëþ÷åíêî


