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Ïðîâåäåíî èññëåäîâàíèå ïî èçó÷åíèþ ïîòåíöèàëüíûõ ìåõàíèçìîâ àêòîïðîòåêòîð-

íîãî äåéñòâèÿ 4-ãèäðîêñè-3,5-äè-òðåò-áóòèëêîðè÷íîé êèñëîòû íà ôîíå èñòîùàþùèõ

ôèçè÷åñêèõ íàãðóçîê. Ýêñïåðèìåíò áûë âûïîëíåí íà êðûñàõ-ñàìöàõ ëèíèè Wistar,

ïðåäâàðèòåëüíî ðàíäîìèçèðîâàííûõ ïî âðåìåíè ïëàâàíèÿ. Â õîäå ýêñïåðèìåíòà áûëî

óñòàíîâëåíî, ÷òî ââåäåíèå ATACL ñïîñîáñòâóåò ïîâûøåíèþ êîíöåíòðàöèè èçîôîðì

îêñèäà àçîòà, â ÷àñòíîñòè, eNOS-íà 95 % (ð < 0,05) è ñíèæåíèþ iNOS íà 53,3 %

(ð < 0,05). Ïðè ýòîì êîíöåíòðàöèÿ eNOS áûëà âûøå, ÷åì ó ðåôåðåíòíîãî ïðåïàðàòà

Ìåòàïðîò íà 76,6 % (ð < 0,05). Ïðèìåíåíèå ïðåïàðàòà Ìåòàïðîò íå îêàçàëî çíà÷èìîãî

âëèÿíèÿ íà ñîäåðæàíèå èçîôåðìåíòîâ ìîíîîêñèäà àçîòà, èõ êîíöåíòðàöèÿ ñòàòèñòè÷å-

ñêè çíà÷èìî íå îòëè÷àëàñü îò ãðóïïû êðûñ íåãàòèâíîãî êîíòðîëÿ. Íà ôîíå ïðèìåíå-

íèÿ ATACL èçìåíåíèþ ïîäâåðãàëñÿ òàêæå è óðîâåíü PPAR. Òàê, êîíöåíòðàöèÿ PPAR

áûëà âûøå íà 57,9 % (ð < 0,05), â ãðóïïå, ïîëó÷àâøàÿ ATACL, îòíîñèòåëüíî ãðóïïû

íåãàòèâíîãî êîíòðîëÿ. Íåîáõîäèìî òàêæå îòìåòèòü, ÷òî íà ôîíå ïðèìåíåíèÿ ATACL

êîíöåíòðàöèÿ JNK1 áûëà íèæå, îòíîñèòåëüíî ãðóïïû íåãàòèâíîãî êîíòðîëÿ íà 64,3 %

(ð < 0,05). Ïðèìåíåíèå ïðåïàðàòà ñðàâíåíèÿ Ìåòàïðîò ïðèâåëî ê ñíèæåíèþ êîíöåíò-

ðàöèè JNK1 íà 43,9 % (ð < 0,05), è çàìåòíîìó ïîâûøåíèþ PPAR íà 139,7 % (ð < 0,05),

â ñðàâíåíèè ñ ãðóïïîé êðûñ ÍÊ.

Êëþ÷åâûå ñëîâà: àêòîïðîòåêòîðíîå äåéñòâèå; 4-ãèäðîêñè-3,5-äè-òðåò-áóòèëêîðè÷íàÿ

êèñëîòà; Ìåòàïðîò; ôèçè÷åñêèå íàãðóçêè; óòîìëÿåìîñòü; ýíåðãîäåôèöèò.

ÂÂÅÄÅÍÈÅ

Ïî äàííûì ÂÎÇ íà äîëþ ïàòîëîãèé, ñâÿçàííûõ ñ

ïñèõè÷åñêîé è ôèçè÷åñêîé äèñôóíêöèåé (óòîìëåíèåì)

ïðèõîäèòñÿ 76,6 % [7, 10, 13, 15]. Ïñèõî-ôèçè÷åñêîìó

íàïðÿæåíèþ ïîäâåðãàþòñÿ ëèêâèäàòîðû àâàðèé, ñïà-

ñàòåëè, êîñìîíàâòû, ãîðíîïðîõîäöû è ò.ä. [3, 4, 5]. Èç-

âåñòíî, ÷òî èñòîùàþùèå ôèçè÷åñêèå íàãðóçêè ïðèâî-

äÿò ê ðàçâèòèþ ìíîãèõ ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâà-

íèé, ýíäîêðèííîé äèñôóíêöèè, à òàêæå ñêåëåòíî-ìû-

øå÷íîé äèñôóíêöèè, êîòîðàÿ, áåçóñëîâíî,

ïðåäñòàâëÿåò îãðîìíûé èíòåðåñ [4, 5]. Íåîáõîäèìî îò-

ìåòèòü, ÷òî ê ôàêòîðàì, ëèìèòèðóþùèì ðàáîòó ñêå-

ëåòíûõ ìûøö, îòíîñèòñÿ íèçêèé óðîâåíü ìûøå÷íîãî

êðîâîòîêà, à òàêæå ýíåðãîäåôèöèò. Ïðè íàðóøåíèè

äàííûõ ïîêàçàòåëåé â êëåòêå ïðîèñõîäÿò íåîáðàòèìûå

èçìåíåíèÿ: îêèñëèòåëüíûé ñòðåññ, ìåòàáîëè÷åñêèå

íàðóøåíèÿ, àïîïòîç è ò.ä. [6, 12]. Ïîýòîìó âîçäåéñòâèå

íà êëþ÷åâûå çâåíüÿ ïàòîãåíåçà ìûøå÷íîé äèñôóíê-

öèè ÿâëÿåòñÿ àêòóàëüíîé ïðîáëåìîé ôàðìàêîëîãèè è

ñïîðòèâíîé ìåäèöèíû.

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå ïî-

òåíöèàëüíûõ ìåõàíèçìîâ àêòîïðîòåêòîðíîé àêòèâíî-

ñòè 4-ãèäðîêñè-3,5-äè-òðåò-áóòèëêîðè÷íîé êèñëîòû íà

ôîíå èñòîùàþùèõ ôèçè÷åñêèõ íàãðóçîê.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ

Ïðåäâàðèòåëüíî áûëà ïðîâåäåíà ðàíäîìèçàöèÿ

êðûñ ïî âðåìåíè ïëàâàíèÿ, ïîñëå ÷åãî îíè áûëè ðàçäå-

ëåíû íà ÷åòûðå ðàâíûå ãðóïïû (n = 10). Èñòîùàþùèå

ôèçè÷åñêèå íàãðóçêè (ÔÍ) âîñïðîèçâîäèëè ïóòåì

ïðîâåäåíèÿ òåñòà “Ïðèíóäèòåëüíîãî ïëàâàíèÿ” [11].

Ïåðâàÿ ãðóïïà æèâîòíûõ — ïîëîæèòåëüíûé êîíòðîëü

(ÏÊ), ïîäâåðãàëàñü ôèçè÷åñêèì íàãðóçêàì ãðóïïàìè

ïî n = 3, n = 3 è n = 4 æèâîòíûõ åæåäíåâíî. Âòîðàÿ

ãðóïïà íåãàòèâíûé êîíòðîëü (ÍÊ), æèâîòíûå, ëèøåí-

íûå ôàðìàêîëîãè÷åñêîé ïîääåðæêè, ïîëó÷àâøèå íà

âñåì ïðîòÿæåíèè ýêñïåðèìåíòà 0,9 % ðàñòâîð õëîðèäà

íàòðèÿ â ýêâèîáúåìíîì êîëè÷åñòâå. Òðåòüÿ ãðóïïà ïî-

ëó÷àëà 4-ãèäðîêñè-3,5-äè-òðåò-áóòèëêîðè÷íóþ êèñëî-

òó (ATACL) â äîçèðîâêå 100 ìã/êã [1], ÷åòâåðòàÿ —

ïðåïàðàò ñðàâíåíèÿ Ìåòàïðîò, äîçà 25 ìã/êã [2]. Âñå

âåùåñòâà æèâîòíûì ââîäèëèñü èíòðàãàñòðàëüíî çà
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êîíöåíòðàöèþ èçîôîðì îêñèäà àçîòà: ýíäîòåëèàëüíîé

ôîðìû (eNOS), èíäóöèðóåìîé (iNOS) è íåéðîíàëüíîé

(nNOS), à òàêæå êîíöåíòðàöèþ PPAR (ðåöåïòîðû, àê-

òèâèðóåìûå ïðîëèôåðàòîðîì ïåðîêñèñîì) è JNK1

(ñ-Jun-êîíöåâàÿ êèíàçà) â ñóïåðíàòàíòå ñêåëåòíîé

ìûøöû. Äàííûå êîíöåíòðàöèè îöåíèâàëè ìåòîäîì

ÈÔÀ íà ìèêðîïëàíøåòíîì ðèäåðå Tecan Infinite F50

(Àâñòðèÿ). Õîä ðàáîòû ñîîòâåòñòâîâàë ïðèëàãàåìûì

ïðîèçâîäèòåëåì èíñòðóêöèÿì ê íàáîðó ðåàêòèâîâ.

Ðåçóëüòàòû îáðàáàòûâàëè ìåòîäîì âàðèàöèîííîé

ñòàòèñòèêè. Ìåæãðóïïîâûå ðàçëè÷èÿ àíàëèçèðîâàëèñü

ïàðàìåòðè÷åñêèìè èëè íåïàðàìåòðè÷åñêèìè ìåòîäà-

ìè, â çàâèñèìîñòè îò òèïà ðàñïðåäåëåíèÿ. Â êà÷åñòâå

ïàðàìåòðè÷åñêîãî êðèòåðèÿ èñïîëüçîâàí êðèòåðèé

Ñòüþäåíòà. Â êà÷åñòâå íåïàðàìåòðè÷åñêîãî êðèòåðèÿ

— U-êðèòåðèé Ìàííà — Óèòíè. Ðàçëè÷èÿ ñ÷èòàëèñü

äîñòîâåðíûìè ïðè p < 0,05. Äëÿ ñòàòèñòè÷åñêîé îáðà-

áîòêè ðåçóëüòàòîâ èñïîëüçîâàëè ïàêåò ïðîãðàìì

STATISTICA 6.0 (StatSoft, Inc., ÑØÀ) è Microsoft

Excel 2010.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈß

Íà ôîíå åæåäíåâíîé ôèçè÷åñêîé íàãðóçêè ó ãðóïïû

êðûñ ÏÊ êîíöåíòðàöèÿ èçîôåðìåíòîâ NO ñîñòàâëÿëà

81,2 � 2,32 ïã/ìë-eNOS, 20,3 � 1,05 íã/ìë-nNOS,

11,7 � 1,23 íã/ìë-iNOS; êîíöåíòðàöèÿ JNK1 ñîñòàâëÿ-

ëà 3,4 � 0,8 ïã/ìë, PPAR — 4,2 � 0,7 ïã/ìë.

Ó ãðóïïû ìûøåé ÍÊ ïî èñòå÷åíèè ÔÍ íàáëþäà-

ëîñü ñíèæåíèå êîíöåíòðàöèè ýíäîòåëèàëüíîé

NO-ñèíòàçû (eNOS) íà 112 % (ð < 0,05), ïîâûøåíèå

êîíöåíòðàöèè èíäóöèðóåìîé ñèíòàçû îêñèäà àçîòà

(iNOS) íà 143,6 % (ð < 0,05), ïðè ýòîì êîíöåíòðàöèÿ

nNOS ñòàòèñòè÷åñêè çíà÷èìî íå îòëè÷àëàñü îò ãðóïïû

êðûñ ÏÊ (òàáëèöà).

×òî êàñàåòñÿ êîíöåíòðàöèè JNK1 è PPAR â ãðóïïå

êðûñ ÍÊ, îòíîñèòåëüíî ãðóïïû æèâîòíûõ ÏÊ íàáëþ-

äàëîñü ïîâûøåíèå êîíöåíòðàöèè íà 78,3 % (ð < 0,05)

è 79,9 % (ð < 0,05) ñîîòâåòñòâåííî (ðèñóíîê).

Íà ôîíå ïðèìåíåíèÿ ATACL íàáëþäàëèñü èçìåíå-

íèÿ â êîíöåíòðàöèÿõ èçîôîðì NO, ÷òî íàøëî ñâîå îò-

ðàæåíèå â ïîâûøåíèè êîíöåíòðàöèè eNOS íà 95 %

(ð < 0,05) è ñíèæåíèè íà 53,3 % (ð < 0,05) èíäóöèðóå-

ìîé NO-ñèíòàçû, â ñðàâíåíèè ñ ãðóïïîé íåãàòèâíîãî

êîíòðîëÿ. Ñòîèò îòìåòèòü, ÷òî ïðèìåíåíèå ATACL è

Ìåòàïðîòà íå ïðèâåëî ê äîñòîâåðíîìó èçìåíåíèþ ýêñ-

ïðåññèè èçîôåðìåíòà íåéðîíàëüíîé ñèíòàçû (nNOS),

íî êîíöåíòðàöèÿ eNOS â ãðóïïå êðûñ, ïîëó÷àâøèõ

ATACL áûëà âûøå, ÷åì ó ðåôåðåíòíîãî ïðåïàðàòà Ìå-

òàïðîò íà 76,6 % (ð < 0,05).

Ïðè ýòîì íàáëþäàëîñü ïîâûøåíèå óðîâíÿ PPAR íà

57,9 % (ð < 0,05) è ñíèæåíèå êîíöåíòðàöèè JNK1 íà

64,3 % (ð < 0,05) îòíîñèòåëüíî ãðóïïû ÍÊ. Íåîáõîäè-

ìî òàêæå ñêàçàòü, ÷òî àêòèâíîñòü JNK1 áûëà íèæå íà

36,4 % (ð < 0,05) â ãðóïïå æèâîòíûõ, ïîëó÷àâøèõ

ATACL, â ñðàâíåíèè ñ ãðóïïîé êðûñ, ïîëó÷àâøèõ ïðå-

ïàðàò ñðàâíåíèÿ Ìåòàïðîò.

Ïðèìåíåíèå ðåôåðåíòíîãî ïðåïàðàòà Ìåòàïðîò íå

îêàçàëî çíà÷èìîãî âëèÿíèÿ íà ñîäåðæàíèå èçîôåðìåí-

òîâ ìîíîîêñèäà àçîòà, èõ êîíöåíòðàöèÿ ñòàòèñòè÷åñêè

çíà÷èìî íå îòëè÷àëàñü îò ãðóïïû êðûñ íåãàòèâíîãî

êîíòðîëÿ. Â ñâîþ î÷åðåäü íàáëþäàëîñü ñíèæåíèå êîí-

öåíòðàöèè JNK1 íà 43,9 % (ð < 0,05) è çàìåòíîå ïîâû-

øåíèå PPAR íà 139,7 % (ð < 0,05), â ñðàâíåíèè ñ ãðóï-

ïîé êðûñ ÍÊ.

Åæåäíåâíûå ôèçè÷åñêèå íàãðóçêè ïðèâîäÿò ê ñíè-

æåíèþ ðàáîòîñïîñîáíîñòè æèâîòíûõ, ÷òî ïîäòâåð-

æäàåòñÿ â ïðîâåäåííûõ ðàíåå ðàáîòàõ [1, 2]. Îñîáîå

âíèìàíèå óäåëÿåòñÿ ìûøå÷íîé óñòàëîñòè, ÿâëåíèþ,

êîòîðîå îãðàíè÷èâàåò ñïîðòèâíûå ðåçóëüòàòû è äðó-

ãóþ íàïðÿæåííóþ è äëèòåëüíóþ äåÿòåëüíîñòü. Èç-

âåñòíî ìíîæåñòâî ôàêòîðîâ, ïðèâîäÿùèõ ê ðàçâèòèþ

ôèçè÷åñêîé äèñôóíêöèè (óòîìëåíèþ), îäèí èç

íèõ-ñíèæåíèå ìûøå÷íîãî êðîâîòîêà [6, 12]. Èçâåñòíî,

Èçó÷åíèå ïîòåíöèàëüíûõ ìåõàíèçìîâ àêòîïðîòåêòîðíîé àêòèâíîñòè 19

^

^

Èçó÷åíèå âëèÿíèÿ ñîåäèíåíèÿ ATACL è ïðåïàðàòà ñðàâíåíèÿ

íà êîíöåíòðàöèþ PPAR è JNK1 â ñóïåðíàòàíòå ñêåëåòíîé ìûø-

öû æèâîòíûõ.

Îáîçíà÷åíèÿ: ^ — ñòàòèñòè÷åñêè çíà÷èìî îòíîñèòåëüíî ãðóïïû æèâîò-

íûõ ÏÊ (t-êðèòåðèé Ñòüþäåíòà, p < 0,05); * — ñòàòèñòè÷åñêè çíà÷èìî

îòíîñèòåëüíî ãðóïïû æèâîòíûõ ÍÊ (t-êðèòåðèé Ñòüþäåíòà, p < 0,05);
#

— ñòàòèñòè÷åñêè çíà÷èìî, îòíîñèòåëüíî ãðóïïû, ïîëó÷àâøàÿ Ìåòàï-

ðîò (t-êðèòåðèé Ñòüþäåíòà, p < 0,05).

�8#9�#� ?@?-A # %�!�6#� &#'��!� �� %��+��!��+#B #5�C��(��!�, D.� #�!�5��4  # !�(�

Ãðóïïà ÏÊ ÍÊ ATACL Ìåòàïðîò

nNOS, íã/ìë 20,3 � 1,05 17,3 � 1,05 18,2 � 1,22 18,5 � 0,67

iNOS, íã/ìë 11,7 � 1,23 28,5 � 1,6* 13,3 � 1,28
#

25,2 � 1,54

eNOS, ïã/ìë 81,2 � 2,32 38,3 � 1,58* 74,7 � 2,87
#,

^ 42,3 � 2,4

Ïðèìå÷àíèÿ: * — ñòàòèñòè÷åñêè çíà÷èìî îòíîñèòåëüíî ãðóïïû æèâîòíûõ ÏÊ (t-êðèòåðèé Ñòüþäåíòà, p < 0,05);
#

— ñòàòèñòè÷åñêè çíà÷èìî îòíîñè-

òåëüíî ãðóïïû æèâîòíûõ ÍÊ (t-êðèòåðèé Ñòüþäåíòà, p < 0,05); ^ — ñòàòèñòè÷åñêè çíà÷èìî îòíîñèòåëüíî ãðóïïû æèâîòíûõ, ïîëó÷àâøèõ Ìåòàïðîò

(t-êðèòåðèé Ñòüþäåíòà, p < 0,05).



÷òî âåäóùóþ ðîëü â îïòèìàëüíîì ïîääåðæàíèè êðîâî-

òîêà â ñêåëåòíûõ ìûøöàõ îòâîäÿò ýíäîòåëèþ ñîñóäîâ

[8]. Â ðåçóëüòàòå äèñáàëàíñà â ñòîðîíó âàçîêîíñòðèê-

òîðíûõ àãåíòîâ íà ôîíå ÷ðåçìåðíîé ìûøå÷íîé äåÿ-

òåëüíîñòè ðàçâèâàåòñÿ ýíäîòåëèàëüíàÿ äèñôóíêöèÿ

(ÝÄ). Ñòîèò òàêæå îòìåòèòü, ÷òî ñíèæåíèå ìûøå÷íîãî

êðîâîòîêà äî êðèòè÷åñêîãî óðîâíÿ ïðîâîöèðóåò ðàçâè-

òèå äèñôóíêöèè ìèòîõîíäðèé, ÷òî â êîíå÷íîì èòîãå

ïðèâîäèò ê ðàçâèòèþ ýíåðãîäåôèöèòà â êëåòêå, ìåòà-

áîëè÷åñêèì íàðóøåíèÿì è àïîïòîçó. Íà ñåãîäíÿøíèé

äåíü èçâåñòåí ðÿä ìåõàíèçìîâ, ñïîñîáíûõ ïðåïÿòñòâî-

âàòü äàííûì íåãàòèâíûì ïðîÿâëåíèÿì. Ïîýòîìó ê ÷èñ-

ëó òàêèõ ïóòåé êîððåêöèè îòíîñèòñÿ âîçäåéñòâèå íà

èçîôîðìû îêñèäà àçîòà, ðåöåïòîðû, àêòèâèðóåìûå

ïðîëèôåðàòîðîì ïåðîêñèñîì (PPAR) è ñ-Jun-êîíöåâàÿ

êèíàçà (JNK). Ââèäó ýòîãî â äàííîé ñòàòüå âíèìàíèå

áûëî àêöåíòèðîâàíî èìåííî íà âëèÿíèå èññëåäóåìîãî

âåùåñòâà íà ïîòåíöèàëüíûå ìèøåíè.

Â ðåçóëüòàòå ïðîâåäåííîé ðàáîòû áûëî óñòàíîâëå-

íî, ÷òî ïðèìåíåíèå èçó÷àåìîãî ñîåäèíåíèÿ ATACL

ñïîñîáñòâóåò êàòàëèòè÷åñêîé àêòèâíîñòè eNOS íà

95 % (ð < 0,05) è ñíèæåíèþ iNOS íà 53,3 % (ð < 0,05),

÷òî ñâèäåòåëüñòâóåò î ïîâûøåíèè ïðîäóêöèè NO â

ñêåëåòíûõ ìûøöàõ. Ïîýòîìó ìîæíî ïðåäïîëîæèòü,

÷òî ñ ïîâûøåíèåì áèîäîñòóïíîñòè â êëåòêàõ îêñèäà

àçîòà íàáëþäàåòñÿ íîðìàëèçàöèÿ ìûøå÷íîãî êðîâîòî-

êà è óñòðàíåíèå ÿâëåíèé ýíäîòåëèàëüíîé äèñôóíêöèè

[14]. Íà ñåãîäíÿ èçâåñòíî, ÷òî îäíèì èç ïóòåé âîçìîæ-

íîãî ïîääåðæàíèÿ ýíåðãåòè÷åñêîãî ïîòåíöèàëà â ñêå-

ëåòíûõ ìûøöàõ ÿâëÿåòñÿ âîçäåéñòâèå íà ðåöåïòîðû

PPAR. Ïî äàííûì ëèòåðàòóðíîãî àíàëèçà, ëèãàíäû

PPAR ïðèìåíÿþòñÿ äëÿ ëå÷åíèÿ ñàõàðíîãî äèàáåòà è

äèñëèïèäåìèè, à â ìûøå÷íîé òêàíè äàííûå ðåöåïòî-

ðû ÿâëÿþòñÿ òàêæå è ðåãóëÿòîðàìè ïðîöåññîâ äåñò-

ðóêöèè ìûøå÷íûõ âîëîêîí è ìèîãåíåçà. Áûëî óñòà-

íîâëåíî, ÷òî ATACL àêòèâèðóåò ðåöåïòîðû PPAR. Àê-

òèâàöèÿ äàííûõ ðåöåïòîðîâ ìîæåò ïðèâîäèòü ê îáðà-

çîâàíèþ àäèïîíåêòèíà, êîòîðûé â ñêåëåòíîé

ìóñêóëàòóðå ñïîñîáåí ðåãóëèðîâàòü ïðîíèöàåìîñòü

ìåìáðàíû êëåòêè äëÿ ãëþêîçû è æèðíûõ êèñëîò, ÷òî, â

ñâîþ î÷åðåäü, ìîæåò ñïîñîáñòâîâàòü îáåñïå÷åíèþ

êëåòêè íåîáõîäèìîé ýíåðãèåé äëÿ ðàáîòû. Ê ñåìåéñò-

âó ìèòîãåí-àêòèâèðîâàííûõ ïðîòåèíêèíàç îòíîñèòñÿ

JNK. Èçâåñòíî òðè JNK-èçîôîðìû: JNK1, JNK2 è

JNK3, êîòîðûå ðàçëè÷àþòñÿ ïî ñâîèì ôóíêöèîíàëü-

íûì ñâîéñòâàì. Äîêàçàíî, ÷òî JNK1 ó÷àñòâóþò â àïîï-

òîòè÷åñêèõ ñèãíàëüíûõ ïóòÿõ, à òàêæå â ðåìîäåëèðî-

âàíèè ñêåëåòíûõ ìûøö. Ýêñïåðèìåíòàëüíûì ïóòåì

áûëî óñòàíîâëåíî, ÷òî ââîäèìîå ñîåäèíåíèå ATACL

èíãèáèðóåò JNK1, ÷òî ïðèâîäèò ê ïîäàâëåíèþ ïóòåé

àïîïòîçà è àäàïòàöèè ìûøö ê ôèçè÷åñêèì íàãðóçêàì.

Âîçìîæíî, äàííûé ôàêò ñâÿçàí ñ íèâåëèðîâàíèåì êàñ-

êàäà ðåàêöèé TNFRSF10B/TRAIL-R2 ïóòè â êëåòêå

[9]. Òàêæå áûëî óñòàíîâëåíî, ÷òî èíãèáèðîâàíèå

JNK1 â ñêåëåòíûõ ìûøöàõ ïðèâîäèò ê ñíèæåíèþ àê-

òèâíîñòè ìèîñòàòèíà, ÷òî, â êîíå÷íîì èòîãå, ïîâûøà-

åò âûíîñëèâîñòü è ðàáîòîñïîñîáíîñòü æèâîòíûõ â ðà-

íåå ïðîâåäåííûõ ýêñïåðèìåíòàõ [2, 8].

ÂÛÂÎÄÛ

1. Ïîñëå ïåðåíåñåííûõ åæåäíåâíûõ ôèçè÷åñêèõ íà-

ãðóçîê íà ôîíå ïðèìåíåíèÿ ATACL îòìå÷àåòñÿ ïîëî-

æèòåëüíîå âëèÿíèå íà ýêñïðåññèþ ýíäîòåëèàëüíîé

ñèíòàçû (eNOS), ÷òî îêàçûâàåò ïîçèòèâíîå âëèÿíèå íà

ýíäîòåëèé ñîñóäîâ, ïðèâîäÿ ê ïîâûøåíèþ ðàáîòîñïî-

ñîáíîñòè æèâîòíûõ, îòìå÷åííîé â ðàíåå ïðîâåäåííûõ

èññëåäîâàíèÿõ. Ïðè ýòîì îòìå÷àåòñÿ, ÷òî êîíöåíòðà-

öèÿ eNOS áûëà âûøå, ÷åì ó ðåôåðåíòíîãî ïðåïàðàòà

Ìåòàïðîò íà 76,6 % (ð < 0,05).

2. Íà ôîíå ïåðîðàëüíîãî ïðèåìà ATACL îòìå÷åíî

ñíèæåíèå êîíöåíòðàöèè JNK1 64,3 % (ð < 0,05), îòíî-

ñèòåëüíî ãðóïïû æèâîòíûõ ÍÊ.

3. Â ðåçóëüòàòå ïðîâåäåííîãî ýêñïåðèìåíòà ìîæíî

ïðåäïîëîæèòü, ÷òî àêòîïðîòåêòîðíîå äåéñòâèå 4-ãèä-

ðîêñè-3,5-äè-òðåò-áóòèëêîðè÷íîé êèñëîòû, âåðîÿòíî,

ìîæåò áûòü ñâÿçàíî ñ èíãèáèðîâàíèåì ïóòåé, ðåàëè-

çóåìûõ ïîñðåäñòâîì JNK1, àêòèâèðîâàíèåì ðåöåïòî-

ðîâ PPAR, à òàêæå âëèÿíèåì äàííûõ ñîåäèíåíèé íà

èçîôîðìû NO (ïîâûøåíèå êîíöåíòðàöèè eNOS è ñíè-

æåíèå iNOS).
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STUDYING POTENTIAL MECHANISMS OF THE ACTOPROTECTIVE

ACTIVITY OF 4-HYDROXY-3,5-DI-TERT-BUTYLCINNAMIC ACID

ON THE BACKGROUND OF EXHAUSTIVE PHYSICAL LOAD
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Potential mechanisms of the actoprotective action of 4-hydroxy-3,5-di-tert-butylcinnamic acid (ATACL) against the background of depleting physical exercise

were studied. The experiments were performed on male Wistar rats previously randomized in respect of the forced swim time. It was experimentally establis-

hed that the introduction of ATACL increased the concentration of nitric oxide isoforms, in particular, eNOS by 95% (p < 0.05) and reduced iNOS by 53.3%

(p < 0.05) so that the concentration of eNOS was higher by 76.6% (p < 0.05) than that for the reference drug Metaprot. At the same time, the use of Metaprot

did not noticeably influence the content of nitrogen monoxide isoenzymes, and their concentration did not statistically significantly differ from that in rats of

the negative control (NC) group. The administration of ATACL also changed the PPAR level. The PPAR concentration was increased by 57.9% (p < 0.05) rela-

tive to that in the NC group. It should also be noted that when ATACL was used, the concentration of JNK1 was lower than in the negative control group by

64.3% (p < 0.05). The use of Metaprot led to a decrease in the JNK1 concentration by 43.9% (p < 0.05) and to a noticeable increase in the PPAR level by

139.7% (p < 0.05) as compared to the NC group.

Keywords: actoprotective effect; 4-hydroxy-3,5-di-tert-butylcinnamic acid; metaprot; physical exercise; fatigue; energy deficiency.
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