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Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì êîìïëåêñíîé 
íàó÷íî-èññëåäîâàòåëüñêîé ðàáîòû ó÷åá  íî-íàó÷íîãî 
èíñòèòóòà ìîäåëèðîâàíèÿ è àíà ëèçà ïàòîëîãè÷åñ-
êèõ ïðîöåññîâ Ãîñóäàðñòâåííîãî âûñøåãî ó÷åáíîãî 
çàâåäåíèÿ «Òåðíîïîëüñêèé ãîñóäàðñòâåííûé ìå-
äèöèíñêèé óíèâåðñèòåò èìåíè È. ß. Ãîðáà÷åâñêî-
ãî ÌÇ Óêðàèíû» «Ìåäèöèíñêèå çàêîíîìåðíîñòè è 
èíôîðìàöèîííûå ìîäåëè òå÷åíèÿ ïàòîëîãè÷åñêèõ 
ïðîöåññîâ ïðè ðàçëè÷íûõ ôóíêöèîíàëüíûõ óñëîâèÿõ 
è èõ êîððåêöèÿ», ¹ ãîñ. ðåãèñòðàöèè 0110U001937. 

Âñòóïëåíèå. Ïîèñêè ýôôåêòèâíûõ ïðåïàðàòîâ 
äëÿ êîððåêöèè òå÷åíèÿ íåêðîòè÷åñêîãî ïðîöåññà â 
ìèîêàðäå è ïðîôèëàêòèêè òÿæåëûõ îñëîæíåíèé ñïî-
ñîáñòâîâàëî áîëåå àêòèâíîìó èçó÷åíèþ ýôôåêòîâ 
ìåëàòîíèí – ãîðìîíà øèøêîâèäíîé æåëåçû. Åãî 
àíòèñòðåññîðíûå, àíòèèøåìè÷åñêèå/àíòèãèïîêñè-
÷åñêèå, àíòèîêñèäàíòíûå ñâîéñòâà õîðîøî èçó÷åíû 
[2, 8]. Ïîñòîÿííî óâåëè÷èâàåòñÿ ÷èñëî äîêàçàòåëüñòâ 
ïîëîæèòåëüíîãî âëèÿíèÿ ìåëàòîíèíà íà òå÷åíèå 
ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèé [9]. Ýòî áûëî ðå-
çóëüòàòîì óñïåøíîãî åãî èñïîëüçîâàíèÿ ïðè ëå÷åíèè 
äåñèíõðîíîçà è ñïîñîáñòâîâàëî áîëåå àêòèâíîìó 
èçó÷åíèþ è äðóãèõ ïîëîæèòåëüíûõ ýôôåêòîâ, íàêî-
ïëåíèþ çíàíèé îòíîñèòåëüíî âîçìîæíîñòè ïðèìåíå-
íèÿ ãîðìîíà ñ öåëüþ êîððåêöèè ðàçâèòèÿ ñîñóäèñòûõ 
íàðóøåíèé íå òîëüêî â ãîëîâíîì ìîçãå, íî è â ñåðäöå. 

Ïðèñóòñòâèå ãåíäåðíîé ñîñòàâëÿþùåé â ïîêà-
çàòåëÿõ çàáîëåâàåìîñòè íà ñåðäå÷íî-ñîñóäèñòóþ 
ïàòîëîãèþ, êîòîðàÿ ïî äàííûì ÂÎÇ [7, 10] ÿâëÿåòñÿ 
äîìèíèðóþùåé, ñâèäåòåëüñòâóåò îá àêòóàëüíîñòè 
íàó÷íûõ èññëåäîâàíèé íàïðàâëåííûõ íà óñòàíîâ-
ëåíèå ïðè÷èí òàêîãî îòëè÷èÿ, ÷òî íåâîçìîæíî áåç 
ðàñêðûòèÿ áîëåå ãëóáîêèõ ìåõàíèçìîâ âçàèìî-
äåéñòâèÿ ïàòîãåííîãî âëèÿíèÿ íåãàòèâíûõ ôàêòî-
ðîâ è îòâåòà îðãàíèçìà, ñ ó÷åòîì ïîëà. Â êîíòåêñòå 
ñêàçàííîãî èíòåðåñ ïðåäñòàâëÿþò èññëåäîâàíèÿ 
ñâÿçàííûå ñ óñòàíîâëåíèåì ñïîñîáíîñòè ìåëàòî-
íèíà âëèÿòü íà àêòèâíîñòü ñòðåññ-ëèìèòèðóþùèõ 
ñèñòåì, àêòèâíîñòü êîòîðûõ îïðåäåëÿþò ñòåïåíü ïî-
âðåæäåíèÿ ñåðäöà. Ê òàêèì ñèñòåìàì îòíîñèòñÿ õî-
ëèíåðãè÷åñêàÿ. Â ïðåäûäóùèõ ðàáîòàõ ïîêàçàíî, ÷òî 
ïðåâàëèðîâàíèå ó æèâîòíûõ æåíñêîãî ïîëà õîëèíåð-
ãè÷åñêèõ ìåõàíèçìîâ â êîìïëåêñå ïðèñïîñîáëåíèÿ 
ñåðäöà ê ðàçâèòèþ ãîðìîíàëüíîãî äèñáàëàíñà ñïî-
ñîáñòâóåò ëó÷øåìó âûæèâàíèþ, ìåíüøåìó ñòðóêòóð-
íîìó ïîâðåæäåíèþ ìèîêàðäà æåëóäî÷êîâ [3, 5, 6]. 
Ñïîñîáíîñòü ìåëàòîíèíà âëèÿòü íà ýòè ìåõàíèçìû 

òîæå àêòèâíî èçó÷àåòñÿ [2, 9]. Íî íà ñåãîäíÿøíèé 
äåíü îòñóòñòâóþò äàííûå î ãåíäåðíîì àñïåêòå ýòîé 
ïðîáëåìû. 

Öåëü èññëåäîâàíèÿ – èçó÷èòü ïîëîâûå îòëè-
÷èÿ âëèÿíèÿ ìåëàòîíèíà íà ÷óâñòâèòåëüíîñòü 
ìèîêàðäèàëüíûõ õîëèíîðåöåïòîðîâ ïðè âîñïðîèç-
âåäåíèè íåêðîòè÷åñêîãî ïðîöåññà â ñåðäöå. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Èññëåäîâàíèÿ 
ïðîâåëè íà ïîëîâîçðåëûõ ëàáîðàòîðíûõ êðûñàõ îáî-
åãî ïîëà, ó êîòîðûõ ìîäåëèðîâàëè àäðåíàëèíîâûé 
íåêðîç ìèîêàðäà (ÀÍÌ) (àäðåíàëèí 1 ìã/êã). Ìåëàòî-
íèí (Ìåë) â äîçå 5 ìã/êã ââîäèëè â îðãàíèçì êðûñ çà 1 
÷àñ äî ìîäåëèðîâàíèÿ ïàòîëîãèè. ×óâñòâèòåëüíîñòü 
õîëèíîðåöåïòîðîâ ñèíóñíîãî óçëà îöåíèâàëè ïî ïî-
êàçàòåëþ èíòåíñèâíîñòè áðàäèêàðäèè (ÈÁàõ), êî-
òîðîé îòâå÷àëî ñåðäöå êðûñ íà ââåäåíèå àöåòèëõî-
ëèíà (ÀÕ) â ÿðåìíóþ âåíó (50 ìêã/êã) â [4]. Çíà÷åíèå 
ÈÁàõ îïðåäåëÿëè ïî ôîðìóëå ÈÁàõ = R-Rmax/R-Rî,

 

ãäå R-Rî – ñðåäíåå çíà÷åíèå äëèòåëüíîñòè êàðäè-
îèíòåðâàëîâ íà ÝÊÃ äî ââåäåíèÿ ÀÕ, R-Rmax

 
– ìàê-

ñèìàëüíîå çíà÷åíèå äëèòåëüíîñòè êàðäèîèíòåðâàëà 
ïîñëå ââåäåíèÿ ÀÕ. Èññëåäîâàëè òàêæå ÷óâñòâèòåëü-
íîñòü ñåðäöà ê ýëåêòðè÷åñêîé ñòèìóëÿöèè ïåðèôå-
ðè÷åñêîãî îòðåçêà ïðàâîãî áëóæäàþùåãî íåðâà (ÁÍ) 
íà ïðîòÿæåíèè 60 ñ (ýëåêòðè÷åñêèå èìïóëüñû äëè-
òåëüíîñòüþ 1 ìñ, ÷àñòîòà 50 Ãö, àìïëèòóäà 5 Â) [4]. 
Èíòåíñèâíîñòü íåãàòèâíîãî õðîíîòðîïíîãî ýôôåêòà 
îöåíèâàëè ïî ïîêàçàòåëþ èíòåíñèâíîñòè áðàäè-
êàðäèè (ÈÁáí

.)
, êîòîðûé îïðåäåëÿëè ïî ôîðìóëå 

ÈÁáí
. 
= R-Rìàêñ. /R-Rî, ãäå R-Rî – ñðåäíåå çíà÷åíèå 

äëèòåëüíîñòè êàðäèîèíòåðâàëîâ íà ÝÊÃ äî ñòèìóëÿ-
öèè ÁÍ, R-Rìàêñ. – ìàêñèìàëüíîå çíà÷åíèå äëèòåëü-
íîñòè êàðäèîèíòåðâàëà, êîòîðûé ðåãèñòðèðîâàëè âî 
âðåìÿ ñòèìóëÿöèè ÁÍ. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Àíàëèç çíà÷åíèÿ ÈÁàõ, êîòîðîå îòîáðàæàåò ÷óâñòâè-
òåëüíîñòü ïîñòñèíàïòè÷åñêèõ õîëèíîðåöåïòîðîâ, 
ïîêàçàë, ÷òî ðàçâèòèå ÀÏÌ ó æèâîòíûõ 1-é ãðóïïû 
ñîïðîâîæäàëîñü çàâèñèìîé îò ïîëà äèíàìèêîé ïîêà-
çàòåëÿ. Ó ñàìöîâ äîñòîâåðíûå èçìåíåíèÿ âîçíèêàëè 
ëèøü ÷åðåç 3-å ñóòîê îò íà÷àëà ðàçâèòèÿ íåêðîòè÷åñ-
êîãî ïðîöåññà (òàáë. 1). Àíàëèçèðóåìûé ïîêàçàòåëü 
óìåíüøàëñÿ íà 80 %. Ê 7 ñóòêàì ýêñïåðèìåíòà äåôè-
öèò ïîêàçàòåëÿ íåñêîëüêî óìåíüøàëñÿ è ñîñòàâèë 
37 %. Â îòëè÷èå îò ñàìöîâ èçìåíåíèÿ ÈÁàõ ó ñàìîê 
áûëè âîëíîîáðàçíûìè. ×åðåç 1 ÷àñ ïîñëå ââåäå-
íèÿ àäðåíàëèíà äàííûé ïîêàçàòåëü óìåíüøèëñÿ, ê 
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çàâåðøåíèþ ïåðâûõ ñóòîê íàáëþäåíèÿ îí ïðàêòè÷åñ-
êè íå îòëè÷àëñÿ îò êîíòðîëÿ, ÷åðåç 3 ñóòîê áûë ìåíü-
øå çà ïîêàçàòåëü êîíòðîëÿ â 3,3 ðàçà, à ê 7 ñóòêàì – 
íà 74 %. 

Èñïîëüçîâàíèå ìåëàòîíèíà ñóùåñòâåííî èçìå-
íèëî õàðàêòåð äèíàìèêè èññëåäóåìîãî ïîêàçàòåëÿ. Ó 
ñàìöîâ 2-é ãðóïïû çíà÷åíèå ÈÁàõ íà ðàííèõ ýòàïàõ 
ðàçâèòèÿ ÀÏÌ (1 è 24 ÷àñà îò ìîìåíòà ââåäåíèÿ 
àäðåíàëèíà) óìåíüøàëîñü îòíîñèòåëüíî êîíòðîëÿ è 
áûëî òàêæå ìåíüøå, ÷åì ó æèâîòíûõ 1-é ãðóïïû ñî-
îòâåòñòâåííî íà 50 è 41 %. Ýòî ñâèäåòåëüñòâîâàëî îá 
óìåíüøåíèè ÷óâñòâèòåëüíîñòè õîëèíîðåöåïòîðîâ. 
Îöåíèâàÿ öåëåñîîáðàçíîñòü òàêèõ èçìåíåíèé, íåîá-
õîäèìî çàìåòèòü, ÷òî ÷àñòîòà ñåðäå÷íûõ ñîêðàùåíèé 

(×ÑÑ) ó æèâîòíûõ 2-é ãðóïïû 
áûëà ìåíüøå (íà 9 è 21 % 
ñîîòâåòñòâåííî íà 1 è 24 
÷àñ íàáëþäåíèÿ) (òàáë. 2), 
÷òî ìîãëî áûòü ðåçóëüòàòîì 
âêëþ÷åíèå êîìïåíñàòîðíûõ 
ìåõàíèçìîâ íàïðàâëåííûõ 
íà ïîääåðæàíèå óðîâíÿ àð-
òåðèàëüíîãî äàâëåíèÿ [1]. 
Êîððåêòíîñòü òàêîãî ñóæäå-
íèÿ ïîäòâåðæäàåòñÿ è çíà-
÷åíèÿìè ïîêàçàòåëÿ ÈÁáí, 
êîòîðûé îòîáðàæàåò ñïî-
ñîáíîñòü ÁÍ îñâîáîæäàòü 
íåîáõîäèìîå êîëè÷åñòâî 
êâàíòîâ ÀÕ. Äàííûé ïîêà-
çàòåëü óìåíüøàëñÿ åùå ñó-
ùåñòâåííåå. ×åðåç 1 è 24 
÷àñà ïîñëå ââåäåíèÿ àäðå-
íàëèíà îí áûë ìåíüøå, ÷åì 
ó æèâîòíûõ 1-é ãðóïïû, ñî-
îòâåòñòâåííî â 3,6 ðàçà è 
1,7 ðàçà (òàáë. 3). Óìåíü-
øåíèå ×ÑÑ ïðè òàêîì õà-
ðàêòåðå èçìåíåíèÿ ÷óâñòâè-
òåëüíîñòè ìèîêàðäèàëüíûõ 
õî ëèí î ðåöåïòîðîâ ìîæíî 
îáúÿ ñíèòü àíòèàäðåíåð-
ãè÷åñêèìè ýôôåêòàìè ìå-
ëàòîíèíà, êîòîðûå ðåàëè-
çóþòñÿ ñ ó÷àñòèåì îêñèäà 
àçîòà, ãóàíèëàòöèêëàçû 
è ïðî òåèíêèíàçû Ñ [8]. Â 
ïî ñëåäóþùåì çíà÷åíèå 
ÈÁàõ ó ñàìöîâ 2-é ãðóïïû 
ïðåâàëèðîâàëî íàä ïîêà-
çàòåëåì 1-é ãðóïïû. Ýòî 
äåìîíñòðèðîâàëî áîëåå 
âûñîêóþ ÷óâñòâèòåëü-
íîñòü õîëèíîðåöåïòîðîâ è 
îáúÿñíÿëîñü îòñóòñòâèåì 
ïîñòîÿííîãî ñòèìóëèðî-
âàíèÿ àäðåíîðåöåïòîðîâ, 
íà÷àëîì âîññòàíîâëåíèÿ 
ñòðóêòóðû ìèîêàðäà è óëó÷-
øåíèåì ìèêðîöèðêóëÿöèè, 
èáî íåïîñðåäñòâåííûå 

Òàáëèöà 1 

Ðåàêöèÿ ñåðäöà íà âíóòðèâåííîå ââåäåíèå àöåòèëõîëèíà 
ïðè ðàçâèòèè íåêðîòè÷åñêîãî ïðîöåññà íà ôîíå ìåëàòîíèíà 

(M ± m, n = 6)

Ïîêà-
çàòåëü

Êîíòðîëü
ÀÏÌ 
1 ÷àñ

ÀÏÌ 
24 ÷àñà

ÀÏÌ 
3 ñóòîê

ÀÏÌ 
7 ñóòîê

Áåç êîððåêöèè (1-ÿ ãðóïïà)

ÈÁàõ,
àáñ. ÷. 

♂ 3,84 ± 0,16 3,99 ± 0,07# 3,91 ± 0,07# 2,13 ± 0,06*# 2,80 ± 0,31*#

♀ 4,03 ± 0,13 3,40 ± 0,06*# 4,32 ± 0,11# 1,22 ± 0,03*# 2,32 ± 0,05*#

Êîððåêöèÿ ìåëàòîíèíîì (2-ÿ ãðóïïà)

ÈÁàõ, 
àáñ. ÷. 

♂ 3,47 ± 0,04# 2,66 ± 0,03*#^ 2,78 ± 0,06*^ 5,93 ± 0,10*#^ 3,05 ± 0,10*#

♀ 2,02 ± 0,03#^ 2,37 ± 0,06*#^ 3,11 ± 0,12*^ 2,29 ± 0,07*#^ 2,22 ± 0,10#

Ïðèìå÷àíèå: * – äîñòîâåðíîå (ð < 0,05) îòëè÷èå îòíîñèòåëüíî êîíòðîëÿ; # – ìåæäó ñàìöàìè è 

ñàìêàìè; ^ – ìåæäó æèâîòíûìè 1-é è 2-é ãðóïïû. 

Òàáëèöà 2 

×àñòîòà ñåðäå÷íûõ ñîêðàùåíèé ïðè ðàçâèòèè íåêðîòè÷åñêîãî 
ïðîöåññà íà ôîíå ìåëàòîíèíà (M ± m, n = 6)

Êîíòðîëü
ÀÏÌ 
1 ÷àñ

ÀÏÌ 
24 ÷àñà

ÀÏÌ 
3 ñóòîê

ÀÏÌ 
7 ñóòîê

Áåç êîððåêöèè (1-ÿ ãðóïïà)

♂ 471 ± 5# 534 ± 7*# 501 ± 3*# 537 ± 7*# 336 ± 4*#

♀ 452 ± 4# 490 ± 6*# 484 ± 4*# 444 ± 2# 455 ± 6#

Êîððåêöèÿ ìåëàòîíèíîì (2-ÿ ãðóïïà)

♂ 410 ± 4#^ 489 ± 5*#^ 413 ± 3#^ 293 ± 2*#^ 486 ± 4*#^

♀ 378 ± 4#^ 445 ± 9*#^ 481 ± 7*# 484 ± 3*#^ 428 ± 3*#^

Ïðèìå÷àíèå: * – äîñòîâåðíîå (ð < 0,05) îòëè÷èå îòíîñèòåëüíî êîíòðîëÿ; # – ìåæäó ñàìöàìè è 

ñàìêàìè; ^ – ìåæäó æèâîòíûìè 1-é è 2-é ãðóïïû. 

Òàáëèöà 3 

Ðåàêöèÿ ñåðäöà íà ýëåêòðè÷åñêóþ ñòèìóëÿöèþ áëóæäàþùåãî 
íåðâà ïðè ðàçâèòèè íåêðîòè÷åñêîãî ïðîöåññà íà ôîíå 

ìåëàòîíèíà (M ± m, n = 6)

Ïîêà-
çàòåëü

Êîíòðîëü
ÀÏÌ 
1 ÷àñ

ÀÏÌ 
24 ÷àñà

ÀÏÌ 
3 ñóòîê

ÀÏÌ 
7 ñóòîê

Áåç êîððåêöèè (1-ÿ ãðóïïà)

ÈÁáí,
àáñ. ÷. 

♂ 7,15 ± 0,19# 7,37 ± 0,09# 7,56 ± 0,16 28,01 ± 0,78* 13,94 ± 0,59*

♀ 8,02 ± 0,15# 8,52 ± 0,12# 6,66 ± 0,13*# 3,73 ± 0,09*# 6,11 ± 0,15*#

Êîððåêöèÿ ìåëàòîíèíîì (2-ÿ ãðóïïà)

ÈÁáí,
àáñ. ÷. 

♂ 17,80 ± 0,91#^ 2,05 ± 0,33*#^ 4,39 ± 0,12*#^ 5,15 ± 0,21*^ 7,75 ± 0,19*#^

♀ 21,40 ± 0,76#^ 5,30 ± 0,42*#^ 3,47 ± 0,32*#^ 5,22 ± 0,05*^ 3,61 ± 0,12#^

Ïðèìå÷àíèå: * – äîñòîâåðíîå (ð < 0,05) îòëè÷èå îòíîñèòåëüíî êîíòðîëÿ; # – ìåæäó ñàìöàìè è 

ñàìêàìè; ^ – ìåæäó æèâîòíûìè 1-é è 2-é ãðóïïû. 

ýôôåê òû àäðåíàëèíà íàáëþäàþòñÿ íà ïðîòÿæåíèè 
ëèøü ïåðâûõ ñóòîê. 

Ó ñàìîê 2-é ãðóïïû èçìåíåíèÿ ÈÁàõ áûëè ìåíåå 
ñóùåñòâåííûìè, íî èõ õàðàêòåð îòëè÷àëñÿ îò òàêîâî-
ãî â 1-é ãðóïïå. Íåñìîòðÿ íà óâåëè÷åíèå îòíîñèòåëü-
íî êîíòðîëÿ, àáñîëþòíûå çíà÷åíèÿ ÈÁàõ íà 1 è 24 
÷àñà ïîñëå ââåäåíèÿ àäðåíàëèíà áûëè ìåíüøå, ÷åì 
ó ñàìîê 1-é ãðóïïû, ñîîòâåòñòâåííî íà 43 è 39 %. Íà 
òàêîì ôîíå êîëåáàíèÿ ×ÑÑ è îòëè÷èå îò 1-é ãðóïïû 
áûëè ìåíåå çíà÷èòåëüíûìè äàæå ïî ñðàâíåíèþ ñ 
ñàìöàìè. Ïðè ýòîì èçìåíåíèÿ ðåàêöèè ñåðäöà íà 
ñòèìóëÿöèþ ÁÍ áûëè áîëåå ñóùåñòâåííûìè. Ó îñî-
áåé 1-é ãðóïïû óìåíüøåíèå çíà÷åíèÿ ÈÁáí íàáëþäà-
ëè ÷åðåç 24 ÷àñà, 3 è 7 ñóòêè îò íà÷àëà ðàçâèòèÿ ÀÏÌ, 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 4 (116)178

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

÷òî ñîñòàâèëî ñîîòâåòñòâåííî 20 %, 115 % è 31 %. À 
ïðè ðàçâèòèè ÀÏÌ íà ôîíå ìåëàòîíèíà àíàëîãè÷åñ-
êîãî õàðàêòåðà èçìåíåíèÿ íàáëþäàëè íà âñåõ ýòàïàõ 
ýêñïåðèìåíòà. Óìåíüøåíèå ïîêàçàòåëÿ îòíîñèòåëü-
íî êîíòðîëÿ íà 1 è 24 ÷àñà ýêñïåðèìåíòà ñîñòàâèëî 
ñîîòâåòñòâåííî 3,0 è 6,2 ðàçà, ÷åðåç 3 è 7 ñóòîê – 4,1 
è 5,9 ðàçà. Ïîñëåäíåå, ó÷èòûâàÿ íåçíà÷èòåëüíûå 
èçìåíåíèÿ ÷óâñòâèòåëüíîñòè ïîñòñèíàïòè÷åñêèõ õî-
ëèíîðåöåïòîðîâ, ñâèäåòåëüñòâóåò î ðåçêîì óìåíü-
øåíèè ñïîñîáíîñòè ÁÍ âûñâîáîæäàòü êâàíòû ÀÕ â 
ñèíàïòè÷åñêóþ ùåëü. Ñòîèò îáðàòèòü âíèìàíèå íà 
òî, ÷òî êîëåáàíèÿ ×ÑÑ ó ñàìîê ýòîé ãðóïïû áûëè íå 
òàêèìè ðåçêèìè, êàê ó ñàìöîâ, ÷òî ñâèäåòåëüñòâóåò 
î áîëåå àäåêâàòíîì ðåàãèðîâàíèè àäàïòàöèîííî-
êîìïåíñàòîðíûõ ìåõàíèçìîâ, íàïðàâëåííûõ íà ïî-
ääåðæàíèå ïîñòîÿíñòâà êðîâîòîêà. 

Ïîëó÷åííûå äàííûå ïîêàçàëè ñóùåñòâåííîå âëè-
ÿíèå ìåëàòîíèíà íà õîëèíåðãè÷åñêèå ìåõàíèçìû 
ôóíêöèîíèðîâàíèÿ ñåðäöà â óñëîâèÿõ ïîâðåæäå-
íèÿ àäðåíàëèíîì. Ñóùíîñòü òàêèõ âëèÿíèé ñâÿçàíà 
ñ ïîääåðæàíèåì áîëåå íèçêîé, ÷åì áåç êîððåêöèè, 
÷àñòîòû ñåðäå÷íûõ ñîêðàùåíèé. Ðåàëèçàöèÿ ýòîãî 
ýôôåêòà íà ðàííèõ ýòàïàõ ðàçâèòèÿ àäðåíàëèíîâûõ 

íåêðîçîâ íå îïîñðåäóåòñÿ ÷åðåç õîëèíîðåöåïòîðíûå 
ìåõàíèçìû. Â áîëåå îòäàëåííûå ñðîêè ñåíñèòèâ-
íîñòü ìèîêàðäèàëüíûõ õîëèíîðåöåïòîðîâ âîññòà-
íàâëèâàåòñÿ, ÷òî ñâèäåòåëüñòâóåò î íåîáõîäèìîñòè 
ïðîäîëæåíèÿ èññëåäîâàíèé äëÿ óñòàíîâëåíèÿ áîëåå 
òî÷íûõ ìåõàíèçìîì áðàäèêàðäè÷åñêèõ ýôôåêòîâ 
ìåëàòîíèíà. 

Âûâîäû. Ìåëàòîíèí ñïîñîáñòâóåò áîëåå íèç-
êîé ÷àñòîòå ñåðäå÷íûõ ñîêðàùåíèé ïðè ïîâðåæäà-
þùåì äåéñòâèè àäðåíàëèíà íà ìèîêàðäà íà ôîíå 
óìåíüøåíèÿ ÷óâñòâèòåëüíîñòè ñåðäöà ê ýêçîãåííîìó 
àöåòèëõîëèíó è ñòèìóëÿöèè áëóæäàþùåãî íåðâà, 
÷òî ñâèäåòåëüñòâóåò î íåõîëèíýðãè÷åñêîì ìåõàíèç-
ìå òàêèõ èçìåíåíèé. Ðàçëè÷íàÿ ñòåïåíü èçìåíåíèÿ 
èññëåäóåìûõ ïàðàìåòðîâ ó ñàìöîâ è ñàìîê ïîä-
òâåðæäàåò ïðèñóòñòâèå ãåíäåðíîãî àñïåêòà ÷óâñòâè-
òåëüíîñòè ê ïðåïàðàòàì òàêîãî ìåõàíèçìà äåéñòâèÿ. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé çà-
êëþ÷àþòñÿ â èññëåäîâàíèè ãåíäåðíûõ ðàçëè÷èé 
ó÷àñòèÿ ðîëè ñèñòåìû îêñèäà àçîòà â ñïîñîáíîñòè 
ìåëàòîíèíà ðåàëèçîâàòü ñâîè êàðäèîïðîòåêòîðíûå 
ýôôåêòû. 

Ëèòåðàòóðà
1. Äîñë³äæåííÿ êàðä³îïðîòåêòîðíèõ åôåêò³â íîâîãî ôòîðì³ñíîãî àêòèâàòîðà ÀÒÔ-çàëåæíèõ êàë³ºâèõ êàíàë³â / Ð. Á. Ñòðó-

òèíñüêèé, Î. Î. Ìîéáåíêî, Ë. Ì. ßãóïîëüñüêèé [òà ³í.] // Ô³ç³îë. æóðí. – 2001. – Ò. 47, ¹ 2. – Ñ. 16-23. 
2. Ìàëèíîâñêàÿ Í. Ê. Ìåëàòîíèí è ñåðäå÷íî–ñîñóäèñòàÿ ñèñòåìà. Òåðàïåâòè÷åñêèå âîçìîæíîñòè ìåëàòîíèíà ó áîëüíûõ 

àðòåðèàëüíîé ãèïåðòåíçèåé / Í. Ê. Ìàëèíîâñêàÿ, Ñ. È. Ðàïîïîðò [Ýëåêòðîííûé ðåñóðñ] // Ðîññ. ìåä. æóðí. – 2010. – 
¹ 3. – Ðåæèì äîñòóïà: http://www. rmj. ru/articles_6984. htm. 

3. Ïîëîâûå îòëè÷èÿ âåãåòàòèâíîé ðåãóëÿöèè ñåðäå÷íîãî ðèòìà ïðè ýêñïåðèìåíòàëüíîé ãîðìîíàëüíîé êàðäèîìèîïàòèè 
[Ýëåêòðîííûé ðåñóðñ] / Ì. Ð. Õàðà, Î. Î. Áàíäðèâñêàÿ, Ñ. À. Ðîñîëîâñêàÿ, Â. À. Ãàâðûñüî // Ñîâðåìåííûå ïðîáëåìû íà-
óêè è îáðàçîâàíèÿ. – 2013. – ¹ 5. – Ðåæèì äîñòóïà: http://www. science-education. ru/111-10269. 

4. Õàðà Ì. Ð. Âïëèâ êàñòðàö³¿ íà õîë³íåðã³÷í³ ðåàêö³¿ ñåðöÿ ùóð³â ð³çíî¿ ñòàò³ â óìîâàõ ðîçâèòêó àäðåíàë³íîâî¿ 
ì³îêàðä³îäèñòðîô³¿ / Ì. Ð. Õàðà // Â³ñí. íàóê. äîñë. – 2004. – ¹ 1. – Ñ. 91–93. 

5. Õàðà Ì. Ð. Îñîáëèâîñò³ óëüòðàñòðóêòóðè ì³îêàðäà ñàìö³â ³ ñàìîê ùóð³â çà óìîâ ä³¿ êàðä³îíåêðîçîãåííî¿ äîçè àäðåíàë³íó 
òà ïðîòåêö³¿ ñåðöÿ êàðáàõîë³íîì / Ì. Ð. Õàðà, Ê. Ñ. Âîëêîâ, À. Ì. Ê³áóê // Â³ñíèê ìîðôîëîã³¿. – 2003. – ¹ 1. – Ñ. 10-12. 

6. Acetylcholine-induced production of reactive oxygen species in adult rabbit ventricular myocytes is dependent on phospha-
tidylinositol 3- and Src-kinase activation and mitochondrial K(ATP) channel opening / O. Oldenburg, S. D. Critz, M. V. Cohen, 
J. M. Downey // J. Mol. Cell Cardiol. – 2003. – Vol. 35, ¹ 6. – P. 653-660. 

7. Association of psychosocial risk factors with risk of acute myocardial infarction in 11119 cases and 13648 controls from 52 
countries (the INTERHET study): case-control study / A. Rosengren, S. Hawken, S. Ounpuu [et al.] // Lancet. – 2004. – ¹ 364. – 
P. 953-962. 

8. Lochner A. Cardioprotective effect of melatonin against ischaemia/reperfusion damage / A. Lochner, B. Huisamen, F. Nduhira-
bandi // Front. Biosci. (Elite Ed). – 2013. – Vol. 1, ¹ 5. – P. 305-315. 

9. Melatonin receptor-mediated protection against myocardial ischaemia/reperfusion injury: role of its anti-adrenergic actions / 
S. Genade, A. Genis, K. Ytrehus [et al.] // J. Pineal Res. – 2008. – ¹ 45 (4). – P. 449-458. 

10. Sex, age, and clinical presentation of acute coronary syndromes / A. Rosengren, L. Wallentin, A. K. Gitt [et al.] // Eur. Heart J. – 
2004. – Vol. 25, ¹ 8. – P. 663–670. 

ÓÄÊ 612. 181. 5-06:616. 12-099:577. 175. 522]-055-092. 9
ÑÒÀÒÅÂ² Â²ÄÌ²ÍÍÎÑÒ² ÐÅÀÊÖ²¯ Ì²ÎÊÀÐÄ²ÀËÜÍÈÕ ÕÎË²ÍÎÐÅÖÅÏÒÎÐ²Â ÏÐÈ ÏÎØÊÎÄÆÅÍÍ² ÑÅÐÖß 

ÀÄÐÅÍÀË²ÍÎÌ ÍÀ ÒË² ÌÅËÀÒÎÍ²ÍÓ
Õàðà Ì. Ð., Øêóìáàòþê Î. Â. 
Ðåçþìå. Â åêñïåðèìåíò³ íà ñòàòåâîçð³ëèõ ñàìöÿõ ³ ñàìèöÿõ ùóð³â âèâ÷àëè çäàòí³ñòü ìåëàòîí³íó âïëèâà-

òè íà õîë³íåðã³÷í³ ìåõàí³çìè ðåãóëÿö³¿ ôóíêö³é ñåðöÿ ïðè ðîçâèòêó íåêðîòè÷íîãî ïðîöåñó, ÿêèé ìîäåëþâàëè 
ââåäåííÿì êàðä³îòîêñè÷íî¿ äîçè àäðåíàë³íó (1 ìã/êã). Çà 1 ãîä äî öüîãî òâàðèíàì ââîäèëè ìåëàòîí³í (5 ìã/
êã). Ó òâàðèí âèâ÷àëè ðåàêö³þ ñåðöÿ íà âíóòð³øíüîâåííå ââåäåííÿ àöåòèëõîë³íó (ÀÕ) çà ïîêàçíèêîì ³íòåíñèâ-
íîñò³ áðàäèêàðä³¿, ùî â³äîáðàæàëî ÷óòëèâ³ñòü ïîñòñèíàïòè÷íèõ õîë³íîðåöåïòîð³â, òà åëåêòðè÷íó ñòèìóëÿö³þ 
áëóêàþ÷îãî íåðâà, ùî çàëåæèòü â³ä çäàòíîñò³ áëóêàþ÷îãî íåðâà âèâ³ëüíÿòè êâàíòè ÀÕ â ñèíàïòè÷íó ù³ëèíó. 
Áóëî âñòàíîâëåíî, ùî ðîçâèòîê íåêðîòè÷íîãî ïðîöåñó â ì³îêàðä³ íà òë³ ìåëàòîí³íó âèêëèêàâ çìåíøåííÿ ðå-
àêö³¿ ñåðöÿ íà õîë³íåã³÷íó ñòèìóëÿö³þ, íåçâàæàþ÷è íà ìåíøó, í³æ áåç êîðåêö³¿ ÷àñòîòó ñåðöåâèõ ñêîðî÷åíü. 
Öå ñâ³ä÷èëî ïðî íåõîë³íåðã³÷íèé ´åíåç åôåêò³â ìåëàòîí³íó. Ñòóï³íü òàêèõ çì³í çàëåæàâ â³ä ñòàò³, ùî äîâîäèòü 
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äîö³ëüí³ñòü ïîäàëüøèõ äîñë³äæåíü åôåêòèâíîñò³ êàðä³îòðîòåêòîð³â çàëåæíî â³ä ñòàò³, çîêðåìà òèõ, ùî ìàþòü 
ðåöåïòîðíó ä³þ. 

Êëþ÷îâ³ ñëîâà: íåêðîç ì³îêàðäà, ìåëàòîí³í, ñòàòåâ³ â³äì³ííîñò³, ÷óòëèâ³ñòü õîë³íîðåöåïòîð³â. 
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ÑÅÐÄÖÀ ÀÄÐÅÍÀËÈÍÎÌ ÍÀ ÔÎÍÅ ÌÅËÀÒÎÍÈÍÀ
Õàðà Ì. Ð., Øêóìáàòþê Å. Â. 
Ðåçþìå. Â ýêñïåðèìåíòàõ íà ïîëîâîçðåëûõ êðûñàõ îáîåãî ïîëà èññëåäîâàëè ãåíäåðíûå îòëè÷èÿ âëèÿíèÿ 

ìåëàòîíèíà, êàê êàðäèîïðîòåêòîðà, íà ÷óâñòâèòåëüíîñòü ìèîêàðäèàëüíûõ õîëèíîðåöåïòîðîâ (ÕÐ) ïðè ðàç-
âèòèè àäðåíàëèíîâûõ íåêðîçîâ. ×óâñòâèòåëüíîñòü ÕÐ îöåíèâàëè ïî ðåàêöèè íà âíóòðèâåííîå ââåäåíèå àöå-
òèëõîëèíà (ÀÕ) è ñòèìóëÿöèþ áëóæäàþùåãî íåðâà (ÁÍ). Æèâîòíûõ íàáëþäàëè ÷åðåç 1 è 24 ÷àñà, 3 è 7 ñóòîê 
ïîñëå èíúåêöèè êàðäèîòîêñè÷åñêîé äîçû àäðåíàëèíà (1 ìã/êã). Ìåëàòîíèí (5 ìã/êã) ââîäèëè çà 1 ÷àñ äî âî-
ñïðîèçâåäåíèÿ îñíîâíîé ïàòîëîãèè. Áûëî óñòàíîâëåíî, ÷òî ïðè ââåäåíèè ìåëàòîíèíà ðàçâèòèå íåêðîòè÷åñ-
êîãî ïðîöåññà â ìèîêàðäå ïðîèñõîäèò íà ôîíå áîëåå íèçêîé ×ÑÑ. Íà òàêîì ôîíå ÷óâñòâèòåëüíîñòè ñåðäöà ê 
ýêçîãåííîìó ÀÕ è ñòèìóëÿöèè ÁÍ óìåíüøàþòñÿ, ÷òî ñâèäåòåëüñòâóåò î íåõîëèíýðãè÷åñêîì ìåõàíèçìå òàêèõ 
èçìåíåíèé, êîòîðûå áûëè áîëåå ñóùåñòâåííûìè ó ñàìöîâ, ÷òî ïîäòâåðæäàåò ïðèñóòñòâèå ãåíäåðíîãî àñïåêòà 
÷óâñòâèòåëüíîñòè ê äàííîìó ïðåïàðàòó. 

Êëþ÷åâûå ñëîâà: íåêðîç ìèîêàðäà, ìåëàòîíèí, ïîëîâûå îòëè÷èÿ, ÷óâñòâèòåëüíîñòü õîëèíîðåöåïòîðîâ. 
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Gender Difference of Myocardial Cholinergic Receptors Sensitivity at Adrenalin Heart Damage on the 

Ground of Melatonin
Khara M. R., Shkumbatyuk O. V. 
Abstract. The search of effective substances for correction of a course of necrotic process in the myocardium 

and prophylaxis of complications; which will alow more active studying of melatonine effects. Melatonine – hormone 
of hypophysis. It has been studied well in terms of its’ antistressor, antieschimic, antihypoxic, and antioxydant proper-
ties. The number of studies have been increasing about positive influence of melatonine on the course of cardiaovas-
cular diseases. That brought a successful treatment of desynchronosis and promoted more active studying of other 
melatonine positive effects. Also, that conveyed an accumulation of knowledge of possible usage of melatonine in the 
correction of development of vascular disorders not only in the brain but in the heart too. Important interest present 
studies which focus on the ability of melatonine to influence the activity of stress-limiting systems, which define the 
level of the myocardial harm. One of those systems is a cholinergetic system. 

The purpose of this study is to learn melatonine influence on the sensitivity of the myocardial cholinoreceptors in 
the genderly different rats during the simulated necrotic process in the myocardium. 

Experiments were conducted on the gender mature male and female rats to determine influence of melatonine 
on the cholinergetic regulative mechanisms of the heart function during development of necrotic process, which was 
modulated by injection of cardiotoxic dose of adrenaline (1mg/kg). One hour before that the rats were injected with 
melatonine (5mg/kg). Rats’ hearts were studied based on the reaction of their hearts to the intravenous injection of 
the acetylcholine (ACh) based on the intensity of bradycardia, which was mirroring the sensitivity of the postsynaptic 
cholinoreceptors and the electric stimulation of the nervus vagus which depends on the ability of the nervus vagus to 
free vacants of the ACh in the synaptic gap. 

The obtained data showed a significant influence of melatonine on the cholinergic mechanisms of the heart func-
tioning during adrenaline damage. The essence of such influence is connected to the maintenance of lower than, 
without correction, heart rate. The implementation of this effect at the early stages of adrenal necrosis development is 
not mediated through the cholinergetic mechanisms. In more remote terms the sensitivity of the myocardial cholino-
receptors is being restored, which is evident of the necessity to continue research in order to discover more precise 
mechanisms of the bradycardiac effects of melatonine. 

It was established that the development of the necrotic process in the myocardium on the background of the 
melatonine, was causing the reduction of the heart reaction to the cholinergic stimulation, despite of the reduced 
heart rate which had no correction. This is evidence of non-cholinergic genesis of the melatonine effect. The level of 
particular changes was influenced by the gender of studied rats, which is a proof that more studies needed based on 
the gender,to learn the effectiveness of cardioprotectors, particularly those that have receptive action. 

Keywords: myocardial necrosis, melatonine, gender differences, cholinoreceptor sensitivity. 
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