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There is increasing awareness that efficient and regular mito-
chondrial dynamics improves cardiac function and affects the 
quality of life. Melatonin is the main pineal gland hormone 
which ameliorates mitochondrial dynamics in many cardiac 
disorders. For that purpose, we administrated melatonin to 
healthy rats all day long to investigate a change in left ven-
tricle mitochondrial dynamics both in the end of the night-
time and during daytime. Twenty male Wistar rats (3–4 
months old) were randomly assigned into Control (C; n = 10) 
and Melatonin groups (MEL; 10 mg/kg melatonin, added 
to drinking water, n = 10). On the 5th day of the study, 5 
rats from the groups were randomly selected and euthanized 
at 08:00 AM, the remaining 5 rats from each group were 
euthanized at 20:00 PM, and the samples of left ventricle 
(LV) tissue were harvested. Quantitative real-time PCR and 
Western-blot analysis demonstrated that melatonin plays 
a preventive role on mitochondrial fusion and mitophagy 
through the DRP1/FIS1 and BNIP3/NIX axis, respectively. 
Additionally, melatonin administration significantly reduced 
P21 activation, induced cell cycle arrest, P27, finally regu-
lated caspase- depended mitochondrial apoptosis signals in 
a time-dependent manner. Our results suggest that melatonin 
may emerge as a therapeutic candidate to protect the bioen-
ergetic dynamics of mitochondria in heart.

Key words: melatonin, heart, apoptosis, mitochondrial dy-
namics, mitophagy.

ÌÅËÀÒÎÍ²Í ÏÎÊÐÀÙÓª ÄÈÍÀÌ²ÊÓ 
Ì²ÒÎÕÎÍÄÐ²É Ó Ë²ÂÎÌÓ ØËÓÍÎ×ÊÓ ÑÅÐÖß 
ÙÓÐ²Â

Çðîñòàº óñâ³äîìëåííÿ òîãî, ùî åôåêòèâíà òà ðå-
ãóëÿðíà äèíàì³êà ì³òîõîíäð³é ïîêðàùóº ôóíêö³þ 
ñåðöÿ ³ âïëèâàº íà ÿê³ñòü æèòòÿ. Ìåëàòîí³í – öå 
îñíîâíèé ãîðìîí åï³ô³çó, ÿêèé îïòèì³çóº äèíàì³êó 
ì³òîõîíäð³é ïðè áàãàòüîõ ïîðóøåííÿõ ñåðöåâî¿ 
ä³ÿëüíîñò³. Ç îãëÿäó íà öåé ôàêò, ìè ââîäèëè 
çäîðîâèì ùóðàì ìåëàòîí³í óïðîäîâæ óñ³º¿ äîáè, 
ùîá äîñë³äèòè çì³íè ó äèíàì³ö³ ì³òîõîíäð³é ë³âîãî 
øëóíî÷êà ñåðöÿ ³ íàïðèê³íö³ íî÷³, ³ ïðîòÿãîì äíÿ. 
Äâàäöÿòü ñàìö³â ë³í³¿ Â³ñòàð (â³êîì 3–4 ì³ñ) áóëè 
ðàíäîì³çîâàíî ðîçïîä³ëåí³ ó ãðóïó êîíòðîëþ (C; n 
= 10) òà ãðóïó ìåëàòîí³íó (MEL; äîäàâàííÿ 10 ìã/êã 
ìåëàòîí³íó äî ïèòíî¿ âîäè, n = 10). Íà ï’ÿòèé äåíü 
äîñë³äæåííÿ ðàíäîì³çîâàíî îáðàëè ïî 5 ùóð³â ç 
ãðóï òà ï³ääàëè ¿õ åâòàíàç³¿ î 08:00, à ³íøèõ òâàðèí, 
ïî 5 ùóð³â ç îáîõ ãðóï, óìåðòâèëè î 20:00 ³ âçÿëè 
çðàçêè òêàíèíè ç ë³âîãî øëóíî÷êà (LV). Ðåçóëüòàòè 
ê³ëüê³ñíî¿ ÏÖÐ ó ðåàëüíîìó ÷àñ³ ³ Âåñòåðí-áëîò 
àíàë³çó ïðîäåìîíñòðóâàëè, ùî ìåëàòîí³í â³ä³ãðàº 
ïðåâåíòèâíó ðîëü ó çëèòò³ ì³òîõîíäð³é òà ì³òîôàã³¿ 
ïî îñ³ DRP1/FIS1 òà BNIP3/NIX, â³äïîâ³äíî. Êð³ì 
òîãî, ââåäåííÿ ìåëàòîí³íó çíà÷íî çíèçèëî àêòèâàö³þ 
P21, ³íäóêóâàëî çóïèíêó êë³òèííîãî öèêëó, P27, 
çðåøòîþ, ðåãóëþâàëî ñèãíàëè êàñïàçî-çàëåæíîãî 
ì³òîõîíäð³àëüíîãî àïîïòîçó çàëåæíî â³ä ÷àñó. Íàø³ 
ðåçóëüòàòè ïîêàçóþòü, ùî ìåëàòîí³í ìîæå áóòè 
òåðàïåâòè÷íèì çàñîáîì çàõèñòó á³îåíåðãåòè÷íî¿ 
äèíàì³êè ì³òîõîíäð³é ó ñåðö³.

Êëþ÷îâ³ ñëîâà: ìåëàòîí³í, ñåðöå, àïîïòîç, äèíàì³êà 
ì³òîõîíäð³é, ì³òîôàã³ÿ.
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