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Â îïûòàõ íà íàðêîòèçèðîâàííûõ ñîáàêàõ èçó÷åíû ýëåêòðîôèçèîëîãè÷åñêèå ýôôåêòû ïðåïàðàòîâ I êëàññà
ýòìîçèíà è ýòàöèçèíà, ÿâëÿþùèõñÿ ω-àìèíîàöèëüíûìè ïðîèçâîäíûìè ôåíîòèàçèíà, èññëåäîâàíà èõ
ýôôåêòèâíîñòü ïðè âàãîòîíè÷åñêîé ôèáðèëëÿöèè ïðåäñåðäèé, èíäóöèðîâàííîé íà ôîíå ñòèìóëÿöèè n. vagus.
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In the experiment on anesthetized dogs, the electrophysiological effects were studied of I-class antiarrhythmics,
etmozin and ethacyzin, which are ?-amino acyl derivatives of phenothiazin, their effectiveness in vagotonic atrial fibrillation
induced by vagus nerve stimulation was investigated.
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effective refractory period

ôåêòèâåí íà àêîíèòèíîâîé ìîäåëè àðèòìèé, à òàêæå çíà-
÷èòåëüíî óìåíüøàåò ÷èñëî ýêòîïè÷åñêèõ ñîêðàùåíèé ïðè
ýêñïåðèìåíòàëüíîì èíôàðêòå ìèîêàðäà ó ñîáàê [5]. Óñòà-
íîâëåíû ïðîòèâîèøåìè÷åñêèå ñâîéñòâà ýòàöèçèíà, îí
ñïîñîáñòâóåò óìåíüøåíèþ çîíû èøåìèè, à òàêæå óâå-
ëè÷èâàåò êîðîíàðíûé êðîâîòîê [2]. Ýëåêòðîôèçèîëîãè-
÷åñêèå èññëåäîâàíèÿ ïîêàçàëè, ÷òî ýòàöèçèí áëîêèðóåò
íå òîëüêî áûñòðûé âõîäÿùèé íàòðèåâûé òîê, íî è ìåä-
ëåííûé âõîäÿùèé êàëüöèåâûé òîê [5]. Â êëèíèêå ýòàöè-
çèí ýôôåêòèâåí ïðè íàäæåëóäî÷êîâûõ è æåëóäî÷êîâûõ
àðèòìèÿõ.

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå
ýëåêòðîôèçèîëîãè÷åñêèõ ýôôåêòîâ ïðåïàðàòîâ I êëàññà
ýòìîçèíà è ýòàöèçèíà ïðè ÔÏ, âûçâàííîé ýëåêòðè÷åñêîé
ñòèìóëÿöèåé áëóæäàþùåãî íåðâà.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Õèðóðãè÷åñêèå ïðîöåäóðû
Îïûòû ïðîâîäèëè íà íàðêîòèçèðîâàííûõ áåñïîðîä-

íûõ ñîáàêàõ ìàññîé 6-11 êã (n=5). Æèâîòíûõ èíòóáèðîâà-
ëè è ïåðåâîäèëè íà èñêóññòâåííîå äûõàíèå ñ ïîìîùüþ
àïïàðàòà «Ôàçà» (Ðîññèÿ). Ïðàâóþ áåäðåííóþ âåíó êà-
òåòåðèçèðîâàëè äëÿ ââåäåíèÿ ïðåïàðàòîâ. Ïðàâûé áëóæ-
äàþùèé íåðâ âûäåëÿëè è ïåðåðåçàëè. Íèæå ìåñòà ðàçðå-
çà â ïåðèôåðè÷åñêóþ ÷àñòü îòðåçêà áëóæäàþùåãî íåðâà
ââîäèëè èãîëü÷àòûé áèïîëÿðíûé ñòèìóëèðóþùèé ýëåê-
òðîä ñ ìåæýëåêòðîäíûì ðàññòîÿíèåì 0,5 ñì. Ñòèìóëÿ-
öèþ áëóæäàþùåãî íåðâà ïðîâîäèëè ñ ïîìîùüþ ñòèìó-
ëÿòîðà ÝÑË-2 (Ðîññèÿ). Äëÿ áëîêàäû β-àäðåíîðåöåïòî-
ðîâ ââîäèëè ïðîïðàíîëîë â äîçå 0,25 ìã/êã, â/â êàæäûå 2
÷àñà.

Ïðîòîêîë îïûòîâ
Âñå ýêñïåðèìåíòû íà÷èíàëè ñ îïðåäåëåíèÿ çàâèñè-

ìîñòè çàìåäëåíèÿ ñèíóñîâîãî ðèòìà îò ÷àñòîòû ñòèìó-
ëÿöèè âàãóñà. Ñòèìóëÿöèþ ïðîâîäèëè ïðÿìîóãîëüíûìè
èìïóëüñàìè äëèòåëüíîñòüþ 2 ìñ, àìïëèòóäó ïîäáèðàëè
îò 1,0 äî 2,0 Â. Èñïîëüçîâàëè ÷àñòîòû îò 2 äî 12 Ãö. Ñòðî-
èëè çàâèñèìîñòü èçìåíåíèÿ äëèíû ñåðäå÷íîãî öèêëà îò
÷àñòîòû ñòèìóëÿöèè âàãóñà. Äàëåå ïðîâîäèëè ñòèìóëÿ-
öèþ ïðåäñåðäèé ïðÿìîóãîëüíûìè èìïóëüñàìè äëèòåëü-
íîñòüþ 0,2 ìñ; àìïëèòóäó ïîâûøàëè äî óñòîé÷èâîãî îò-

Ôèáðèëëÿöèÿ ïðåäñåðäèé (ÔÏ) âûçûâàåò îñîáûé
èíòåðåñ êàðäèîëîãîâ, òàê êàê â îòëè÷èå îò ìíîãèõ äðóãèõ
íàäæåëóäî÷êîâûõ àðèòìèé, êîòîðûå íå îïàñíû äëÿ æèç-
íè, ÔÏ èç-çà ñâîéñòâåííîé åé ñêëîííîñòè ê òðîìáîýì-
áîëè÷åñêèì îñëîæíåíèÿì, ìîæåò áûòü ïðè÷èíîé ñìåð-
òè ïàöèåíòîâ.

Íàèáîëåå øèðîêî èñïîëüçóåìûìè àíòèàðèòìè÷åñ-
êèìè ïðåïàðàòàìè äëÿ ìåäèêàìåíòîçíîé òåðàïèè ÔÏ ÿâ-
ëÿþòñÿ áëîêàòîðû Na-êàíàëîâ (ïðåïàðàòû IA êëàññà - õè-
íèäèí, ïðîêàèíàìèä, äèçîïèðàìèä; ïðåïàðàòû IÑ êëàññà
- ïðîïàôåíîí, ýòàöèçèí, ôëåêàèíèä) [3] è áëîêàòîðû êà-
ëèåâûõ êàíàëîâ (ïðåïàðàòû III êëàññà - àìèîäàðîí, d,l-
ñîòàëîë, äîôåòèëèä, èáóòèëèä). Ñðåäè àíòèàðèòìè÷åñêèõ
ïðåïàðàòîâ I êëàññà íàèáîëåå ýôôåêòèâíûìè äëÿ êóïè-
ðîâàíèÿ ïàðîêñèçìàëüíîé ÔÏ ïîêàçàëè ñåáÿ ïðåäñòàâè-
òåëè IÑ êëàññà.

Óñòàíîâëåíî, ÷òî âàæíóþ ðîëü â âîçíèêíîâåíèè è
ïîääåðæàíèè ÔÏ èãðàåò ïîâûøåííûé òîíóñ áëóæäàþ-
ùåãî íåðâà [8, 9]. Âûçûâàåìîå ñòèìóëÿöèåé âàãóñà óêî-
ðî÷åíèå ýôôåêòèâíîãî ðåôðàêòåðíîãî ïåðèîäà ïðåäñåð-
äèé ñîçäàåò óñëîâèÿ äëÿ ðàçâèòèÿ re-entry [7, 13, 14]. Â
ýêñïåðèìåíòå óñòàíîâëåíî, ÷òî àíòèàðèòìè÷åñêèå ïðå-
ïàðàòû, ïðîÿâëÿþùåå õîëèíîëèòè÷åñêîå äåéñòâèå è â
ðåçóëüòàòå ýòîãî óãíåòàþùèå àêòèâèðóåìûé àöåòèëõî-
ëèíîì êàëèåâûé òîê (IK,Ach), ìîãóò áûòü âûñîêî ýôôåê-
òèâíûìè ïðè ÔÏ [11, 15, 16].

Ýòàöèçèí è ýòìîçèí ñèíòåçèðîâàíû â ÍÈÈ ôàðìà-
êîëîãèè ÐÀÌÍ è ÿâëÿþòñÿ ω-àìèíîàöèëüíûìè ïðîèç-
âîäíûìè ôåíîòèàçèíà. Ñðåäè èññëåäîâàòåëåé íå ñóùå-
ñòâóåò îïðåäåëåííîãî ìíåíèÿ î ïðèíàäëåæíîñòè ýòìî-
çèíà ê êàêîìó ëèáî ïîäêëàññó [1, 6, 10]. Îí áëîêèðóåò
íàòðèåâûå êàíàëû â èíàêòèâèðîâàííîì ñîñòîÿíèè ïî-
äîáíî ïðåïàðàòàì IB ïîäêëàññà [6] è, êðîìå òîãî, â áîëü-
øèõ äîçàõ âûçûâàåò óêîðî÷åíèå ðåïîëÿðèçàöèè æåëóäî÷-
êîâ. Ýòìîçèí ýôôåêòèâåí ïðè ýêñòðàñèñòîëèÿõ, ïàðîêñèç-
ìàëüíîé òàõèêàðäèè. Áîëåå âûðàæåííîå àíòèàðèòìè÷åñ-
êîå äåéñòâèå îí îêàçûâàåò ïðè æåëóäî÷êîâûõ àðèòìèÿõ.
Îí òàêæå îêàçûâàåò óìåðåííîå ïðîòèâîèøåìè÷åñêîå,
ñïàçìîëèòè÷åñêîå, ì-õîëèíîëèòè÷åñêîå äåéñòâèå [12, 10].

Ýòàöèçèí óìåíüøàåò ìàêñèìàëüíî âîñïðîèçâîäè-
ìóþ ÷àñòîòó ñîêðàùåíèé ïðåäñåðäèé è æåëóäî÷êîâ, ýô-
© Å.Ï.Ïîïîâà, Â.Â.Ëûñêîâöåâ, Í.Â.Êàâåðèíà
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âåòà è óâåëè÷èâàëè â 2 ðàçà. ÔÏ âûçûâàëè êîðîòêîé ñòè-
ìóëÿöèåé (10 èìï) ïðàâîãî óøêà (10 Ãö; 4 ïîðîãà). Â îò-
ñóòñòâèè ñòèìóëÿöèè âàãóñà ÔÏ íå çàïóñêàëàñü èëè ïðî-
äîëæàëàñü ìåíåå 30 ñåê.

Âî âðåìÿ ñòèìóëÿöèè áëóæäàþùåãî íåðâà ïðîäîë-
æèòåëüíîñòü ÔÏ óâåëè÷èâàëàñü ñ óâåëè÷åíèåì ÷àñòîòû
ñòèìóëÿöèè âàãóñà. ×àñòîòó ñòèìóëÿöèè âàãóñà ïðè êî-
òîðîé ÔÏ ïîääåðæèâàëàñü áîëåå 30 ñåê íàçûâàëè ïîä-
äåðæèâàþùåé ÔÏ ÷àñòîòîé è èñïîëüçîâàëè â äàëüíåé-
øåì äëÿ îöåíêè ïðîòèâîôèáðèëëÿòîðíîãî äåéñòâèÿ èçó-
÷àåìîãî ñîåäèíåíèÿ. Ïåðåä îïðåäåëåíèåì ïîðîãîâîé ÷à-
ñòîòû ïîääåðæèâàþùåé ÔÏ ïðîâîäèëè óòî÷íåíèå ýëåê-
òðîôèçèîëîãè÷åñêèõ ïàðàìåòðîâ ìèîêàðäà ñ ïîìîùüþ
ïðîãðàììíîé ýëåêòðè÷åñêîé ñòèìóëÿöèåé (ÏÝÑ). Ïðî-
òîêîë ñòèìóëÿöèè îïèñàí ðàíåå [4].

Ýëåêòðîôèçèîëîãè÷åñêîå èññëåäîâàíèå ïðîâîäèëè
íà ôîíå ïîðîãîâîé ÷àñòîòû ñòèìóëÿöèè âàãóñà è áåç íåå.
Îïðåäåëÿëè ýôôåêòèâíûå ðåôðàêòåðíûå ïåðèîäû ïðåä-
ñåðäèé è æåëóäî÷êîâ, èíòåðâàë CL1:1, õàðàêòåðèçóþùèé
òî÷êó Âåíêåáàõà è îòðàæàþùèé ñîñòîÿíèå ïðåäñåðäíî-
æåëóäî÷êîâîãî ïðîâåäåíèÿ. Îïðåäåëÿëè òàêæå äëèíó ñåð-
äå÷íîãî öèêëà (èíòåðâàë ÐÐ), èíòåðâàëû ÝÊÃ: PQ, QT è
QTc (êîððèãèðîâàííûé ïî ÷àñòîòå ñîêðàùåíèé ñåðäöà),
à òàêæå èíòåðâàëû ãèñîãðàììû PA, AH è HV. Ââîäèëè
ýòìîçèí â äîçàõ 1,0-2,0 ìã/êã èëè ýòàöèçèí â äîçå 0,5 ìã/êã
è ïîâòîðÿëè âåñü ïðîòîêîë èññëåäîâàíèÿ. Ðåçóëüòàòû
âû÷èñëÿëè â % îò ôîíà è ñðàâíèâàëè ñ êîíòðîëüíûìè
çíà÷åíèÿìè ñ ïîìîùüþ ïàðíîãî êðèòåðèÿ Ñòüþäåíòà.
Ñòàòèñòè÷åñêè çíà÷èìûìè ðàçëè÷èÿ ïðèíèìàëè ïðè
ð<0,05. Ðåçóëüòàòû îöåíêè ïàðàìåòðè÷åñêèõ ïîêàçàòåëåé
ïðåäñòàâëÿëè â âèäå Ì±S.

ÏÎËÓ×ÅÍÍÛÅ ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ýòìîçèí ïðîÿâèë íåâûñîêóþ ïðîòèâîôèáðèëëÿ-
òîðíóþ ýôôåêòèâíîñòü, îí ïðåäîòâðàòèë âàãîòîíè÷åñ-
êóþ ôèáðèëëÿöèþ ïðåäñåðäèé ó 2 æèâîòíûõ èç 5 (40%).

Â îïûòàõ íà íàðêîòèçèðîâàííûõ ñîáàêàõ ýòìîçèí
âûçûâàë óâåëè÷åíèå èíòåðâàëà PQ è êîìïëåêñà QRS, íå
èçìåíÿë èíòåðâàëû ÐÐ, QT è QTc (òàáë. 1). Èíòåðâàëû ãè-
ñîãðàììû ÐÀ è HV, îòðàæàþùèå ïðîâåäåíèå ïî ïðåä-
ñåðäèÿì è æåëóäî÷êàì, âîçðîñëè, à èíòåðâàë ÀÍ, õàðàê-
òåðèçóþùèé ïðîâåäåíèå ïî àòðèîâåíòðèêóëÿðíîìó (ÀÂ)
óçëó, äîñòîâåðíî íå èçìåíèëñÿ. Ýòìîçèí íå âûçûâàë èç-
ìåíåíèÿ èíòåðâàëà CL1:1 è íå óãíåòàë ôóíêöèþ ñèíóñî-

âîãî óçëà: âðåìÿ âîññòàíîâëåíèÿ ôóíêöèè ñèíóñîâîãî
(ÂÂÔÑÓ) óçëà íå èçìåíèëîñü. Ýòìîçèí íå îêàçàë âëèÿ-
íèÿ íà ýôôåêòèâíûå ðåôðàêòåðíûå ïåðèîäû (ÝÐÏ) ïðåä-
ñåðäèé, à òàêæå ÀÂ óçëà è æåëóäî÷êîâ. Ñ óâåëè÷åíèåì
äîçû âîçðàñòàëî âëèÿíèå ýòìîçèíà íà ðåïîëÿðèçàöèþ æå-
ëóäî÷êîâ. Èíòåðâàë QT óêîðà÷èâàëñÿ íà 5%.

Íà ôîíå ñòèìóëÿöèè áëóæäàþùåãî íåðâà ýòìîçèí
âûçâàë óâåëè÷åíèå ïðîäîëæèòåëüíîñòè èíòåðâàëîâ ÐÐ,
PQ è êîìïëåêñà QRS (òàáë. 1). Èíòåðâàëû QT è QTc íå
èçìåíÿëèñü ïðè ââåäåíèè ýòìîçèíà â ìàëûõ äîçàõ, à ïðè
óâåëè÷åíèè äîçû óêîðà÷èâàëèñü. Íàáëþäàëîñü óäëèíå-
íèå èíòåðâàëà HV è óêîðî÷åíèå èíòåðâàëà ÐÀ. ÀÍ äîñòî-
âåðíî íå èçìåíÿëñÿ. Òàêæå íå èçìåíÿëñÿ èíòåðâàë CL1:1.
Âîçðàñòàëî ÂÂÔÑÓ è åãî êîððèãèðîâàííîå çíà÷åíèå. ÝÐÏ
ïðåäñåðäèé, ÀÂ-óçëà è æåëóäî÷êîâ äîñòîâåðíî íå èçìå-
íÿëèñü.

Òàêèì îáðàçîì, ýòìîçèí íà ôîíå ñòèìóëÿöèè áëóæ-
äàþùåãî íåðâà ñîõðàíÿë ñâîå âëèÿíèå íà êîìïëåêñ QRS
è èíòåðâàë HV. Âëèÿíèå âàãóñà íà ÷àñòîòó ñåðäå÷íûõ ñî-
êðàùåíèé íå óñòðàíÿëîñü ýòìîçèíîì, õîòÿ óãíåòàþùåå
äåéñòâèå áëóæäàþùåãî íåðâà íà ÀÂ óçåë íà ôîíå ýòìî-
çèíà ñíèæàëîñü. Ýòìîçèí íå óñòðàíÿë âûçûâàåìîå âàãó-
ñîì óñêîðåíèå ïðîâåäåíèÿ ïî ïðåäñåðäèÿì, íî ïðåäîòâ-
ðàùàë óêîðî÷åíèå ÝÐÏ ïðåäñåðäèé. Ýòìîçèí íå óñòðà-
íÿë áðàäèêàðäèþ, âûçâàííóþ ñòèìóëÿöèåé âàãóñà ýëåê-
òðè÷åñêèì òîêîì âîçðàñòàþùåé ÷àñòîòû (ðèñ. 1).

ВВФСУ, мс PP, мс QRS, мс QT, мс PA, мс AH, мс HV, мс CL1:1, имп/мин
Контроль 623±149 545±157 95±36 301±100 19±1,5 94±17 25±6 311±95
Этмозин 1мг/кг 618±128 541±140 108±40 292±75 21±1,6 96±19 28±6 302±71
∆, % -0,2±4 -0,4±5 14±3* -1±6 9±2* 2±3 16±5* -2±5
Этмозин 1мг/кг+ВС 706±161 609±171 76±6 299±93 17±1,2 97±17 28±7 310±76
∆, % 14±5* 12±5* 17±2,5* -0,1±5,5 -12±4* 3,4±2,7 12±3,6* 0,7±4,9
Этмозин 2мг/кг 617±130 542±142 109±41 282±86 21±1,6 94±18 29±7 302±73
∆, % -0,4±4 15±6,5 16±2,3* -6±2,3* -12±6 0,2±3,7 17±6,5 -2±5
Этмозин 2мг/кг+ВС 706±161 609±171 76±6 299±93 17±1,2 97±17 28±7 310±76
∆, % 12±6 10±6 14±3* -4±2,6* -7±2* 3±3 12±4* 0,4±5

Òàáëèöà 1.
Âëèÿíèå ýòìîçèíà (1,0-2,0 ìã/êã, â/â) íà íåêîòîðûå ýëåêòðîôèçèîëîãè÷åñêèå ïîêàçàòåëè, èíòåðâàëû ÝÊÃ è
ýëåêòðîãðàììû ïó÷êà Ãèñà íà ôîíå ñòèìóëÿöèè áëóæäàþùåãî íåðâà (ÂÑ) â îïûòàõ íà íàðêîòèçèðîâàííûõ
ñîáàêàõ (n=5).
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Ðèñ. 1. Âëèÿíèå ýòìîçèíà íà èíòåðâàë ÐÐ íà ôîíå
ñòèìóëÿöèè áëóæäàþùåãî íåðâà ñ ðàçëè÷íîé
÷àñòîòîé â îïûòàõ íà íàðêîòèçèðîâàííûõ ñîáàêàõ
(n=5).
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Â ñëåäóþùåé ñåðèè ýêñïåðèìåíòîâ áûëè èçó÷åíû
ýëåêòðîôèçèîëîãè÷åñêèå ýôôåêòû è ïðîòèâîôèáðèëëÿ-
òîðíîå äåéñòâèå ýòàöèçèíà. Áûëî ïîêàçàíî, ÷òî ýòàöèçèí
ïðåäóïðåæäàåò âàãîòîíè÷åñêóþ ôèáðèëëÿöèþ ïðåäñåð-
äèé â 60% ñëó÷àåâ.

Ýòàöèçèí íå âûçûâàë äîñòîâåðíîãî èçìåíåíèÿ èí-
òåðâàëà ÐÐ è óâåëè÷èâàë èíòåðâàëû PQ, QT è QTc. Êîì-
ïëåêñ QRS íà ôîíå ýòàöèçèíà óâåëè÷èâàëñÿ íà 19,9%
(òàáë. 2). Ýòàöèçèí âûçûâàë óâåëè÷åíèå èíòåðâàëîâ ãè-
ñîãðàììû PA, AH è HV. Âðåìÿ âîññòàíîâëåíèÿ ôóíê-
öèè ñèíóñîâîãî óçëà è èíòåðâàë CL1:1 âîçðàñòàëè. Íà
ôîíå ýòàöèçèíà ÝÐÏ ïðåäñåðäèé è æåëóäî÷êîâ âîçðàñ-
òàëè (ðèñ. 2).

Â óñëîâèÿõ àêòèâàöèè ïàðàñèìïàòè÷åñêîé íåðâíîé
ñèñòåìû ýòàöèçèí óâåëè÷èâàë èíòåðâàë ÐÐ, èíòåðâàë QT
íå èçìåíÿëñÿ. Ñëåäóåò îòìåòèòü, ÷òî âëèÿíèå ýòàöèçèíà
íà êîìïëåêñ QRS â óñëîâèÿõ àêòèâàöèè âàãóñà ñîõðàíÿ-
ëîñü. Èíòåðâàëû ãèñîãðàììû ÐÀ, ÀÍ è HV óâåëè÷èâà-
ëèñü. Ýòàöèçèí íà ôîíå ñòèìóëÿöèè âàãóñà âûçûâàë óä-
ëèíåíèå èíòåðâàëà CL1:1. Âðåìÿ âîññòàíîâëåíèÿ ôóíê-
öèè ñèíóñîâîãî óçëà âîçðàñòàëî. ÝÐÏ ïðåäñåðäèé âîçðà-
ñòàëè â ìåíüøåé ñòåïåíè, ÷åì â íîðìàëüíûõ óñëîâèÿõ,
ïðè ýòîì äîñòîâåðíûå äàííûå óäàëîñü ïîëó÷èòü íå íà
âñåõ áàçîâûõ ÷àñòîòàõ (ðèñ. 2). ÝÐÏ ÀÂ óçëà è æåëóäî÷-
êîâ ïîä âëèÿíèåì ýòàöèçèíà â óñëîâèÿõ àêòèâàöèè âàãóñà
âîçðàñòàëè.

Ýòàöèçèí óñòðàíÿë âëèÿíèå âàãóñà íà ÷àñòîòó ñåð-
äå÷íûõ ñîêðàùåíèé, îäíàêî, íå ïîëíîñòüþ. Ñòèìóëÿöèÿ
âàãóñà âûçûâàëà çàìåäëåíèå ÷àñòîòû ñåðäöåáèåíèé íà
21%, ïðè ââåäåíèè ýòàöèçèíà è îäíîâðåìåííîé ñòèìóëÿ-
öèè áëóæäàþùåãî íåðâà íàáëþäàëîñü ñíèæåíèå ÷àñòî-
òû ñåðäå÷íûõ ñîêðàùåíèé íà 11,4% (ðèñ. 3).

Ýòàöèçèí - ïðåïàðàò IC êëàññà àíòèàðèòìè÷åñêîãî
äåéñòâèÿ, óâåëè÷èâàåò äëèòåëüíîñòü êîìïëåêñà QRS, çà-
ìåäëÿåò ïðîâåäåíèå ïî ïðåäñåðäèÿì è æåëóäî÷êàì, óã-
íåòàåò ôóíêöèþ ñèíóñîâîãî è àòðèîâåíòðèêóëÿðíîãî
óçëîâ, ïðàêòè÷åñêè íå èçìåíÿåò ÷àñòîòó ñåðäå÷íûõ ñî-
êðàùåíèé, óâåëè÷èâàåò ÝÐÏ ïðåäñåðäèé è æåëóäî÷êîâ.
Ýòàöèçèí â óñëîâèÿõ àêòèâàöèè ïàðàñèìïàòè÷åñêîé íåðâ-
íîé ñèñòåìû âûçûâàåò çàìåäëåíèå ÷àñòîòû ñåðäå÷íûõ
ñîêðàùåíèé, óãíåòåíèå ôóíêöèè ñèíóñîâîãî óçëà, çà-
òðóäíåíèå ïîâåäåíèÿ ïî ïðåäñåðäèÿì è æåëóäî÷êàì, óâå-
ëè÷åíèå ÝÐÏ ïðåäñåðäèé, ÀÂ óçëà è æåëóäî÷êîâ. Òàêèì
îáðàçîì, ýòàöèçèí óñòðàíÿåò âëèÿíèå âàãóñà íà ïðåäñåð-
äèÿ, òàê êàê âìåñòî óêîðî÷åíèÿ ýôôåêòèâíûõ ðåôðàê-
òåðíûõ ïåðèîäîâ ïðåäñåðäèé è èíòåðâàëà ÐÀ, êîòîðîå
íàáëþäàåòñÿ íà ôîíå ñòèìóëÿöèè áëóæäàþùåãî íåðâà,
ýòàöèçèí ïðè îäíîâðåìåííîì ðàçäðàæåíèè âàãóñà çàìåä-
ëÿåò ïðîâåäåíèå ïî ïðåäñåðäèÿì è óâåëè÷èâàåò ÝÐÏ ïðåä-

ВВФСУ, мс PP, мс QRS, мс QT, мс PA, мс AH, мс HV, мс CL1:1, имп/мин
Контроль 807±282 689±255 92±30 405±150 17±3 97±29 25±7 325±106
Этацизин 857±294 704±258 111±34 435±159 20±3 102±30 29±7 348±112
∆, % 6±2* 2±3 20±5* 8±2* 21±4* 6±2* 16±4* 7±0,8*
Этацизин+ВС 896±325 751±292 110±32 416±158 20±3 100±29 30±8 344±107
∆, % 11±2* 11±2* 20±4* 3±3 18±5* 4±1,6* 18±4,5* 6±2*

Òàáëèöà 2.
Âëèÿíèå ýòàöèçèíà (0,5 ìã/êã, â/â) íà íåêîòîðûå ýëåêòðîôèçèîëîãè÷åñêèå ïîêàçàòåëè, èíòåðâàëû ÝÊÃ è
ýëåêòðîãðàììû ïó÷êà Ãèñà íà ôîíå ñòèìóëÿöèè áëóæäàþùåãî íåðâà (ÂÑ) â îïûòàõ íà íàðêîòèçèðîâàííûõ
ñîáàêàõ (n=5).
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Ðèñ. 3. Âëèÿíèå ýòàöèçèíà íà èíòåðâàë ÐÐ íà ôîíå
ñòèìóëÿöèè áëóæäàþùåãî íåðâà ñ ðàçëè÷íîé
÷àñòîòîé â îïûòàõ íà íàðêîòèçèðîâàííûõ ñîáàêàõ
(n=5).
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Ðèñ. 2. Âëèÿíèå ýòàöèçèíà íà ÝÐÏ ïðåäñåðäèé,
àòðèîâåíòðèêóëÿðíîãî óçëà è æåëóäî÷êîâ â îïû-
òàõ íà íàðêîòèçèðîâàííûõ ñîáàêàõ íà ôîíå ñòèìó-
ëÿöèè áëóæäàþùåãî íåðâà (n=5).

ñåðäèé. Ïî-âèäèìîìó, ýòà ñïîñîáíîñòü ýòàöèçèíà îáóñ-
ëîâëåíà åãî õîëèíîëèòè÷åñêèìè ñâîéñòâàìè.

Â èññëåäîâàíèÿõ ïîñëåäíèõ ëåò óñòàíîâëåíî, ÷òî
ìíîãèå àíòèàðèòìè÷åñêèå ïðåïàðàòû êàê I, òàê è III êëàñ-
ñîâ îáëàäàþò àíòèõîëèíåðãè÷åñêèì äåéñòâèåì, òî åñòü
èíãèáèðóþò àêòèâèðóåìûé àöåòèëõîëèíîì êàëèåâûé òîê
(IK,Ach).

Ýôôåêòèâíîñòü ïðåïàðàòîâ I êëàññà ïðè âàãîòîíè-
÷åñêîé ÔÏ, òàêèõ êàê íîâîêàèíàìèä è ýòàöèçèí ìîæíî
îáúÿñíèòü íàëè÷èåì âûðàæåííîé õîëèíîëèòè÷åñêîé àê-
òèâíîñòè. Ýòàöèçèí ïðîÿâëÿåò äîñòàòî÷íî âûñîêóþ ýô-
ôåêòèâíîñòü ïðè âàãîòîíè÷åñêîé ÔÏ. Âîçìîæíî, ÷òî
íàëè÷èå âûðàæåííûõ õîëèíîëèòè÷åñêèõ ñâîéñòâ îïðå-
äåëÿåò ýòîò ýôôåêò. Ñïîñîáíîñòü ýòàöèçèíà óãíåòàòü ìåä-
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ëåííûé âõîäÿùèé êàëüöèåâûé òîê òàêæå, ïî-âèäèìîìó,
âíîñèò ñâîé âêëàä â ìåõàíèçì åãî ïðîòèâîôèáðèëëÿòîð-
íîãî äåéñòâèÿ. Ñî÷åòàíèå ýòèõ ýôôåêòîâ îáåñïå÷èâàþò
ýôôåêòèâíîñòü ýòàöèçèíà ïðè âàãîòîíè÷åñêîé ÔÏ.

Ýòìîçèí â îòëè÷èå îò ýòàöèçèíà, îêàçûâàþùåãî
óãíåòàþùåå äåéñòâèå íà êàëüöèåâûå êàíàëû è óâåëè÷è-
âàþùåãî ðåôðàêòåðíîñòü, íå îêàçûâàåò âëèÿíèÿ íà ÝÐÏ
ïðåäñåðäèé. Ýòìîçèí íå óñòðàíÿåò ýôôåêòîâ âàãóñà è íå
ïðåäîòâðàùàåò óñêîðåíèå ïðîâåäåíèÿ, âûçûâàåìîå ñòè-
ìóëÿöèåé áëóæäàþùåãî íåðâà. Ñ ýòèì ñâÿçàíà åãî íåâû-
ñîêàÿ ïðîòèâîôèáðèëëÿòîðíàÿ ýôôåêòèâíîñòü. Ýòìîçèí
ïðîÿâëÿåò óìåðåííûå õîëèíîëèòè÷åñêèå ñâîéñòâà, êîòî-
ðûå, ïî-âèäèìîìó, ÿâëÿþòñÿ íåäîñòàòî÷íûìè äëÿ óñòðà-
íåíèÿ ýôôåêòîâ âîçáóæäåíèÿ áëóæäàþùåãî íåðâà.

ÂÛÂÎÄÛ

1. Íà ôîíå ñòèìóëÿöèè áëóæäàþùåãî íåðâà ýòàöèçèí
ñîõðàíÿåò ñâîè ýëåêòðîôèçèîëîãè÷åñêèå ýôôåêòû, ÷àñ-

òè÷íî óñòðàíÿåò âûçûâàåìóþ ñòèìóëÿöèåé âàãóñà áðà-
äèêàðäèþ, à òàêæå ïðåäîòâðàùàåò íàáëþäàåìîå â ýòèõ
óñëîâèÿõ óñêîðåíèå ïðîâåäåíèÿ ïî ïðåäñåðäèÿì è óêî-
ðî÷åíèå ýôôåêòèâíûõ ðåôðàêòåðíûõ ïåðèîäîâ ïðåäñåð-
äèé. Ýòè ñâîéñòâà, ïî-âèäèìîìó, îáóñëîâëåíû íàëè÷è-
åì ó ýòàöèçèíà õîëèíîëèòè÷åñêèõ ñâîéñòâ.
2. Ýòìîçèí íà ôîíå ñòèìóëÿöèè áëóæäàþùåãî íåðâà
ñîõðàíÿåò ñâîå âëèÿíèå íà ïðîâåäåíèå ïî æåëóäî÷êàì.
Îí íå óñòðàíÿåò âûçûâàåìîå ñòèìóëÿöèåé âàãóñà óñêî-
ðåíèå ïðîâåäåíèÿ ïî ïðåäñåðäèÿì, íî ïðåäîòâðàùàåò
óêîðî÷åíèå ýôôåêòèâíûõ ðåôðàêòåðíûõ ïåðèîäîâ ïðåä-
ñåðäèé.
3. Ýòàöèçèí îêàçàëñÿ çíà÷èòåëüíåå ýôôåêòèâíåå ýòìî-
çèíà ïðè âàãîòîíè÷åñêîé ôèáðèëëÿöèè ïðåäñåðäèé, ÷òî,
ïî-âèäèìîìó, ñâÿçàíî ñ áîëåå âûðàæåííûì åãî âëèÿíè-
åì íà ýôôåêòèâíûå ðåôðàêòåðíûå ïåðèîäû ïðåäñåðäèé.
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ÝËÅÊÒÐÎÔÈÇÈÎËÎÃÈ×ÅÑÊÈÅ ÝÔÔÅÊÒÛ È ÀÍÒÈÀÐÈÒÌÈ×ÅÑÊÎÅ ÄÅÉÑÒÂÈÅ ÏÐÅÏÀÐÀÒÎÂ I ÊËÀÑÑÀ
ÝÒÌÎÇÈÍÀ È ÝÒÀÖÈÇÈÍÀ Â ÓÑËÎÂÈßÕ ÀÊÒÈÂÀÖÈÈ ÏÀÐÀÑÈÌÏÀÒÈ×ÅÑÊÎÉ ÍÅÐÂÍÎÉ ÑÈÑÒÅÌÛ

Å.Ï.Ïîïîâà, Â.Â.Ëûñêîâöåâ, Í.Â.Êàâåðèíà

Ñ öåëüþ èçó÷åíèÿ ýëåêòðîôèçèîëîãè÷åñêèõ (ÝÔ) ýôôåêòîâ ïðåïàðàòîâ I êëàññà ýòìîçèíà è ýòàöèçèíà ïðè
ôèáðèëëÿöèè ïðåäñåðäèé (ÔÏ), âûçâàííîé íà ôîíå ýëåêòðè÷åñêîé ñòèìóëÿöèè áëóæäàþùåãî íåðâà ïðîâîäåíû
îïûòû íà íàðêîòèçèðîâàííûõ áåñïîðîäíûõ ñîáàêàõ ìàññîé 6-11 êã (n=5).  Îïðåäåëÿëè çàâèñèìîñòè çàìåäëåíèÿ
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ñèíóñîâîãî ðèòìà îò ÷àñòîòû ñòèìóëÿöèè âàãóñà. ÔÏ âûçûâàëè êîðîòêîé ñòèìóëÿöèåé ïðàâîãî óøêà. ×àñòîòó ñòèìó-
ëÿöèè âàãóñà ïðè êîòîðîé ÔÏ ïîääåðæèâàëàñü áîëåå 30 ñåê íàçûâàëè ïîääåðæèâàþùåé ÔÏ ÷àñòîòîé. ÝÔ èññëåäîâà-
íèå ïðîâîäèëè íà ôîíå ïîðîãîâîé ÷àñòîòû ñòèìóëÿöèè âàãóñà è áåç íåå. Îïðåäåëÿëè ýôôåêòèâíûå ðåôðàêòåðíûå
ïåðèîäû (ÝÐÏ) ïðåäñåðäèé è æåëóäî÷êîâ, èíòåðâàë CL1:1, õàðàêòåðèçóþùèé òî÷êó Âåíêåáàõà. Îïðåäåëÿëè òàêæå
äëèíó ñåðäå÷íîãî öèêëà (èíòåðâàë ÐÐ), èíòåðâàëû ÝÊÃ( PQ, QT è QTc,) à òàêæå èíòåðâàëû ãèñîãðàììû (PA, AH è HV).
Ââîäèëè ýòìîçèí â äîçàõ 1,0-2,0 ìã/êã èëè ýòàöèçèí â äîçå 0,5 ìã/êã è ïîâòîðÿëè âåñü ïðîòîêîë èññëåäîâàíèÿ. Ðåçóëü-
òàòû âû÷èñëÿëè â % îò ôîíà è ñðàâíèâàëè ñ êîíòðîëüíûìè çíà÷åíèÿìè ñ ïîìîùüþ ïàðíîãî êðèòåðèÿ Ñòüþäåíòà.
Ñòàòèñòè÷åñêè çíà÷èìûìè ðàçëè÷èÿ ïðèíèìàëè ïðè ð<0,05. Ðåçóëüòàòû îöåíêè ïàðàìåòðè÷åñêèõ ïîêàçàòåëåé ïðåä-
ñòàâëÿëè â âèäå Ì±S.

Ýòìîçèí âûçûâàë óâåëè÷åíèå èíòåðâàëà PQ è êîìïëåêñà QRS, íå èçìåíÿë èíòåðâàëû ÐÐ, QT è QTc, èíòåðâàëû
ãèñîãðàììû ÐÀ è HV âîçðîñëè, à èíòåðâàë ÀÍ äîñòîâåðíî íå èçìåíèëñÿ. Ýòìîçèí íå âûçûâàë èçìåíåíèÿ  CL1:1 è íå
óãíåòàë ôóíêöèþ ñèíóñîâîãî óçëà, íå îêàçàë âëèÿíèÿ íà ÝÐÏ ïðåäñåðäèé, à òàêæå àòðèîâåíòðèêóëÿðíîãî (ÀÂ) óçëà
è æåëóäî÷êîâ. Íà ôîíå ñòèìóëÿöèè áëóæäàþùåãî íåðâà ýòìîçèí ñîõðàíÿë ñâîå âëèÿíèå íà êîìïëåêñ QRS è èíòåðâàë
HV. Ýòàöèçèí íå âûçûâàë äîñòîâåðíîãî èçìåíåíèÿ èíòåðâàëà ÐÐ è óâåëè÷èâàë èíòåðâàëû PQ, QT è QTc, øèðèíà
êîìïëåêñà QRS óâåëè÷èëàñü íà 19,9%. Ýòàöèçèí âûçûâàë óâåëè÷åíèå èíòåðâàëîâ ãèñîãðàììû PA, AH è HV, âðåìÿ
âîññòàíîâëåíèÿ ôóíêöèè ñèíóñîâîãî óçëà ÝÐÏ ïðåäñåðäèé è æåëóäî÷êîâ, èíòåðâàë CL1:1 âîçðàñòàëè. Ýòàöèçèí
óñòðàíÿë âëèÿíèå âàãóñà íà ÷àñòîòó ñåðäå÷íûõ ñîêðàùåíèé, îäíàêî, íå ïîëíîñòüþ. Ñòèìóëÿöèÿ âàãóñà âûçûâàëà
çàìåäëåíèå ÷àñòîòû ñåðäöåáèåíèé íà 21%, ïðè ââåäåíèè ýòàöèçèíà è îäíîâðåìåííîé ñòèìóëÿöèè áëóæäàþùåãî
íåðâà íàáëþäàëîñü ñíèæåíèå ÷àñòîòû ñåðäå÷íûõ ñîêðàùåíèé íà 11,4%.

Òàêèì îáðàçîì íà ôîíå ñòèìóëÿöèè áëóæäàþùåãî íåðâà ýòàöèçèí ñîõðàíÿåò ñâîè ÝÔ ýôôåêòû, ÷àñòè÷íî
óñòðàíÿåò âûçûâàåìóþ ñòèìóëÿöèåé âàãóñà áðàäèêàðäèþ, à òàêæå ïðåäîòâðàùàåò íàáëþäàåìîå â ýòèõ óñëîâèÿõ
óñêîðåíèå ïðîâåäåíèÿ ïî ïðåäñåðäèÿì è óêîðî÷åíèå ÝÐÏ ïðåäñåðäèé. Ýòìîçèí íà ôîíå ñòèìóëÿöèè áëóæäàþùåãî
íåðâà ñîõðàíÿåò ñâîå âëèÿíèå íà ïðîâåäåíèå ïî æåëóäî÷êàì. Îí íå óñòðàíÿåò âûçûâàåìîå ñòèìóëÿöèåé âàãóñà
óñêîðåíèå ïðîâåäåíèÿ ïî ïðåäñåðäèÿì, íî ïðåäîòâðàùàåò óêîðî÷åíèå ÝÐÏ ïðåäñåðäèé.

ELECTROPHYSIOLOGICAL EFFECTS AND ANTIARRHYTHMIC ACTIVITY OF I-CLASS ANTIARRHYTHMICS,
ETMOZIN AND ETHACYZIN, IN CONDITIONS OF ACTIVATION OF PARASYMPATHETIC AUTONOMIC

NERVOUS SYSTEM
E.P. Popova, V.V. Lyskovtsev, N.V. Kaverina

To study electrophysiological properties of I-class antiarrhythmics, etmozin and ethacyzin, in atrial fibrillation caused
by vagal electric stimulation, experiments on anesthetized mongrel dogs (body mass 6-11 kg, n=5) were performed. The
correlation of the sinus rhythm deceleration with the vagal stimulation frequency was determined. The atrial fibrillation was
caused by short stimulation of the right auricle. The frequency of vagal stimulation providing the atrial fibrillation longer
than 30 sec was designated as the atrial fibrillation sustaining frequency. The electrophysiological study was made at the
background of threshold frequency of vagal stimulation and without it. The effective refractory periods of atria and
ventricles and the CL1:1 interval characterizing the Wenckebach’s cycle length were determined. The heart cycle duration
(PP-interval), the electrocariographic PQ-, QT-, and QTc-interval, and the Hisogram PA-, AH, and HV-intervals were also
evaluated. Etmozin were administered in a dose of 1.0-2.0 kg/kg or ethacyzin in a dose of 0.5 mg/kg, then the study protocol
was repeated. The data were calculated as percents of background levels and compared with control level with use of paired
Student’s criterion. The differences were considered as statistically significantly in the case of p<0.05. The data of evaluation
of parametric indices were presented as M±S.

Etmozin caused an enlargement of PQ-interval and QRS-complex without changes of PP-, QT-, and QTc-intervals; the
hisogram PA- and HV-intervals increased but AH-interval did not significantly changed. Etmozin did not change CL1:1 and
not depressed the sinus node function, had no effect on the effective refractory period of atria as well as of atrio-ventricular
node and ventricles. Etmozin retained his effect on QRS-complex and HV-interval at the background of vagal stimulation.
Ethacyzin caused no significant changes of PP-interval and led to an increase in PQ-, QT, and QTc-intervals, the QRS-
complex enlarged by 19.9%. Ethacyzin increased the Hisogram PA-, AH, and HV-intervals, sinus node recovery time,
effective refractory periods of atria and ventricles, CL1:1 interval. Ethacyzin incompletely eliminated the vagus effect on the
heart rate. The vagal stimulation caused the deceleration of heart rate by 21%, in simultaneous vagal stimulation and
administration of ethacyzin, the heart rate decreased only by 11.4%.

Thus, at the background of vagal stimulation, ethacyzin retains its electrophysiological effects, partially eliminated
bradycardia caused by vagal stimulation as well as prevented the accelerated intra-atrial conduction and shortening of
effective refractory period of atria observed under these conditions. Ethmozin retains its effect of intra-ventricular conduction
at the background of vagal stimulation. It did not eliminate vagus-stimulation-induced acceleration of intraatrial conduction
but prevents the shortening of effective refractory periods in atria.


