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Ïîñèëåííÿ c-fos-åêñïðåñ³¿ ó ñïèííîìó ìîçêó,
³í³ö³éîâàíå ñèãíàëàìè còîìëåíèõ ñêåëåòíèõ ì�ÿç³â

Èììóíîãèñòîõèìè÷åñêèå èññëåäîâàíèÿ ýêñïðåññèè îíêîãåíà c-fos â ïîÿñíè÷íûõ è øåéíûõ
îòäåëàõ ñïèííîãî ìîçãà ïîñëå óñòàëîñòíîé ñòèìóëÿöèè òðèãëàâîé ìûøöû ãîëåíè (mm. gas-
trocnemius-soleus) èëè ìûøö øåè (m. trapezius è m. splenius) áûëè ïðîâåäåíû íà àíåñòå-
çèðîâàííûõ õëîðàëãèäðàòîì (400 ìã/êã) êðûñàõ. Ïàòòåðíû ðàñïðåäåëåíèÿ Ôîñ-
èììóíîðåàêòèâíûõ íåéðîíîâ â ñåðîì âåùåñòâå ñïèííîãî ìîçãà ñåãìåíòîâ L4 è L5, à òàêæå Ñ2
è Ñ3 áûëè îäíîòèïíûìè. Íàèáîëüøåå êîëè÷åñòâî ìå÷åíûõ êëåòîê áûëî çàðåãèñòðèðîâàíî â
äîðñàëüíîì ðîãå â ïåðâîì, ÷åòâåðòîì è ïÿòîì ñëîÿõ ñåðîãî âåùåñòâà, ò.å. çîíàõ îêîí÷àíèé
íåìèåëèíèçèðîâàííûõ âûñîêîïîðîãîâûõ ìûøå÷íûõ àôôåðåíòîâ ãðóïï ²²² è ²V. Ïðåäïîëàãàåòñÿ,
÷òî âûñâîáîæäåíèå è íàêîïëåíèå ìåòàáîëèòîâ, çàâèñèìûõ îò  óñòàëîñòè, â ìûøöå âûçûâàåò
àêòèâàöèþ òàêèõ àôôåðåíòîâ, à ñèãíàëû, ïîñòóïàþùèå â ñïèííîé ìîçã îò óñòàëîé ìûøöû,
àêòèâèðóþò ïðåñèíàïòè÷åñêèé ìåõàíèçì òîðìîæåíèÿ ïåðåäà÷è èíôîðìàöèè îò ìûøå÷íûõ
âåðåòåí ê ìîòîíåéðîíàì, ÷òî ïðèâîäèò ê óìåíüøåíèþ èíòåíñèâíîñòè ìîòîðíîãî êîíòðîëÿ.
Ýòîò ìåõàíèçì ÿâëÿåòñÿ ñóùåñòâåííûì äëÿ îãðàíè÷åíèÿ ñèëû ñîêðàùåíèÿ ìûøö è
ïðåäîòâðàùåíèÿ ïîâðåæäåíèÿ ìûøö ïðè ÷ðåçìåðíîé ôèçè÷åñêîé íàãðóçêå.

ÂÑÒÓÏ

Ñêåëåòí³ ì�ÿçè ìàþòü âåëèê³ åíåðãåòè÷í³
ðåçåðâè äëÿ çä³éñíåííÿ òðèâàëèõ ñêîðî-
÷åíü, àëå íàäì³ðí³ ô³çè÷í³ íàâàíòàæåííÿ
ïðèçâîäÿòü äî çìåíøåííÿ ñèëè ñêîðî÷åíü ³
ðîçâèòêó âòîìè. ²ñíóº äåê³ëüêà ïðèïóùåíü
ùîäî ìåõàí³çì³â,  çàä³ÿíèõ ó ðîçâèòêó
ì�ÿçîâî¿ âòîìè. ¯õ ìîæíà ðîçä³ëèòè íà
ïåðèôåð³éí³,  ÿê³  ïîâ�ÿçàí³  ç  ì�ÿçîâîþ
òêàíèíîþ, òà öåíòðàëüí³ ìåõàí³çìè � çà
ó÷àñòþ öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè.

Ïðîôåñîð Ñºðêîâ Ï. Ì. ó 1949 ð. [1] ó
ïîð³âíÿëüíèõ äîñë³äæåííÿõ ïîêàçàâ, ùî
çíà÷íå çìåíøåííÿ ñèëè ñêîðî÷åíü óñüîãî
ì�ÿçà íàñòàº ðàí³øå, í³æ îêðåìîãî âîëîêíà.
Ó öüîìó ðàç³ ôóíêö³ÿ âñüîãî ì�ÿçà ïîâí³ñòþ
â³äíîâëþâàëàñÿ ï³ñëÿ çàê³í÷åííÿ ïîäðàç-
íåíü. Â³í äîâ³â, ùî ñòîìëåííÿ ì�ÿçà íå
ñóïðîâîäæóºòüñÿ ïîâíèì âèñíàæåííÿì
åíåðãåòè÷íèõ ðå÷îâèí,  à  â ³äáóâàºòüñÿ
âíàñë³äîê íàêîïè÷åííÿ ó íüîìó øê³äëèâèõ

ïðîäóêò³â îáì³íó ðå÷îâèí. Ï³çí³øå áóëî
ç�ÿñîâàíî, ùî âèâ³ëüíåííÿ òà íàêîïè÷åííÿ
ó ì�ÿç³ òàêèõ íåéðîïåïòèä³â, ÿê ðå÷îâèíà
Ð, êàëüöèòîí³íãåíçâ�ÿçàíèé ïåïòèä, ñîìà-
òîñòàòèí, áðàäèê³í³í, à òàêîæ ³îí³â Ê+ òà Í+,
îêñèäó àçîòó, çì³íè ðÍ òîùî [4, 10] ìàþòü
âåëèêå çíà÷åííÿ ó çáóäæåíí³ �â³ëüíèõ�
íåðâîâèõ çàê³í÷åíü, ðîçòàøîâàíèõ ó ì³æ-
êë³òèíí³é ð³äèí³ [3]. Òàêèé ïåðèôåð³éíèé
ìåõàí³çì â³ä³ãðàº âàæëèâó ðîëü òàêîæ ³ ó
ðîçâèòêó âòîìè â ö³ëîìó îðãàí³çì³ [14].
Îäíàê ùå Ñº÷åíîâ ². Ì. ïðèïóñêàâ êëþ÷îâó
ðîëü öåíòðàëüíî¿  íåðâîâî¿  ñèñòåìè ó
ðîçâèòêó âòîìè ì�ÿç³â [2]. Ñó÷àñí³ äîñë³ä-
æåííÿ ñâ³ä÷àòü ïðî òå, ùî ñèãíàëè, ÿê³
ãåíåðóþòüñÿ ó íåì³ºë³í³çîâàíèõ �â³ëüíèõ�
çàê³í÷åííÿõ, íàäõîäÿòü ó ÖÍÑ, ³íôîðìóþ÷è
íåðâîâó ñèñòåìó ïðî ³íòåíñèâí³ñòü ñòîì-
ëåííÿ, òà çóìîâëþþòü ãåíåðàö³þ â³äïî-
â³äíèõ çàõèñíèõ ðåàêö³é [6, 17]. Íåùîäàâíî
áóëî âñòàíîâëåíî,  ùî ³íôîðìàö³ÿ,  ÿêà
íàäõîäèëà äî ñïèííîãî ìîçêó ïðè ñòîì-
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ëåíí³ ì�ÿç³â, âèêëèêàëà ïîñèëåííÿ ïðå-
ñèíàïòè÷íîãî ãàëüìóâàííÿ ²à-àôåðåíò³â ³
çìåíøåííÿ àêòèâíîñò³ ìîòîíåéðîí³â [12].

Â îñòàíí³ ðîêè öåíòðàëüí³ ïðîöåñè,
ïðè÷åòí³ äî ðîçâèòêó âòîìè, äîñë³äæóþòü-
ñÿ çà äîïîìîãîþ ³ìóíîã³ñòîõ³ì³÷íèõ ìåòî-
ä³â. Îñîáëèâî åôåêòèâíèìè äëÿ ðåºñòðàö³¿
àêòèâîâàíèõ íåéðîí³â, çàä³ÿíèõ ó âèêîíàíí³
ð³çíèõ ô³ç³îëîã³÷íèõ ïðîöåñ³â, º âèÿâëåííÿ
c-Fos á³ëêà �ïðîäóêòó àêòèâàö³¿ ðàííüîãî
îíêîãåíà c-fos [5, 7, 11].

Ìåòîþ íàøî¿ ðîáîòè áóëî ïîð³âíÿëüíå
âèâ÷åííÿ ïîøàðîâîãî ðîçïîä³ëó ñï³íàëüíèõ
íåéðîí³â, àêòèâîâàíèõ ïðè ñòîìëþâàëüí³é
ñòèìóëÿö³¿ ì�ÿç³â íèæíüî¿ ê³íö³âêè òà øè¿,
ùî âèêîíóþòü ñòàòè÷í³ òà ôàçí³ ñêîðî÷åííÿ
â³äïîâ³äíî.

ÌÅÒÎÄÈÊÀ

Óñ³  åêñïåðèìåíòè ïðîâåäåíî çã ³äíî  ç
ªâðîïåéñüêîþ äèðåêòèâîþ ðàäè ãðîìàä â³ä
24 ëèñòîïàäà 1986 ð. (86/609/ÅÅÑ). Äîñë³ä-
æóâàëè íàðêîòèçîâàíèõ õëîðàëã³äðàòîì
(�Sigma�, ÑØÀ, 400 ìã/êã, âíóòð³øíüî-
î÷åðåâèííî) ³íòàêòíèõ ùóð³â ³ òâàðèí ï³ñëÿ
ïðÿìîãî åëåêòðè÷íîãî ñòîìëþâàëüíîãî
ïîäðàçíåííÿ òðèãîëîâîãî ì�ÿçà ëèòêè (mm.
gastrocnemius-soleus) àáî ì�ÿç³â øè¿ (m. tra-
pezius òà m. splenius). Òàêà ñòèìóëÿö³ÿ
âèêëèêàëà ñïàä ïî÷àòêîâî¿ ì�ÿçîâî¿ àêòèâ-
íîñò³ äî 30 %. ×åðåç 2 ãîä ï³ñëÿ ïî÷àòêó
ïîäðàçíåííÿ ì�ÿç³â ïðîâîäèëè ïåðôóç³þ
òâàðèí ç íàñòóïíèì âèä³ëåííÿì øèéíèõ
(Ñ1�Ñ8) ³ ïîïåðåêîâèõ (L1�L7) â³ää³ë³â
ñïèííîãî ìîçêó. Äëÿ êð³îïðîòåêö³¿ âèä³ëåí³
ñåãìåíòè âèòðèìóâàëè ïðîòÿãîì 48 ãîä ïðè
+ 4 oÑ ó 30%-ìó ðîç÷èí³ ñàõàðîçè. Ôðîí-
òàëüí³  çð ³çè  ñïèííîãî  ìîçêó  (40  ìêì
çàâòîâøêè) çáèðàëè ó ëóíêè äëÿ ïîäàëü-
øîãî ³ìóíîã³ñòîõ³ì³÷íîãî ôàðáóâàííÿ.
Âèÿâëåííÿ Ôîñ-³ìóíîðåàêòèâíèõ (Ôîñ-³ð)-
ÿäåð ïðîâîäèëè çà äîïîìîãîþ ñòàíäàðòíî¿
àâ³äèí-á³îòèí-ïåðîêñèäàçíî¿ ìåòîäèêè ç
âèêîðèñòàííÿì ïîë³êëîíàëüíèõ êðîëÿ÷èõ
àíòèò³ë, ñïðÿìîâàíèõ ïðîòè ÿäåðíîãî á³ëêà

c-Fos (�Oncogene Research�, Ab-5, CØA) ³
êîìåðö³éíîãî íàáîðó (ABC; �Vector�, PK
4001, ÑØÀ) [11, 19]. Ï³äðàõóíîê Ôîñ-³ð-
ÿäåð íåéðîí³â ó çð³ç³õ ñïèííîãî ìîçêó
ïðîâîäèëè ï³ä ì³êðîñêîïîì, à ¿õ ëîêàë³çàö³þ
âèçíà÷àëè çà àòëàñîì [18]. Ì³÷åí³ íåéðîíè
³äåíòèô³êó âà ëè  çà  òåìíî-êîðè÷íåâèì
çàáàðâëåííÿì ¿õ  ÿäåð .  Ùîá îòðèìàòè
ñåðåäíþ ê³ëüê³ñòü ± ñòàíäàðòíà ïîõèáêà
ñåðåäíüîãî Ôîñ-³ð-íåéðîí³â,  âèêîðèñ-
òîâóâàëè áëèçüêî 8�12 çàôàðáîâàíèõ çð³ç³â
â³ä äîñë³äæóâàíèõ ñåãìåíò³â ñïèííîãî
ìîçêó êîæíî¿ òâàðèíè. Ïîð³âíþâàëè ñåðåäí³
ê³ëüêîñò³ çàôàðáîâàíèõ êë³òèí çà äîïî-
ìîãîþ äâîïàðàìåòðè÷íîãî äèñïåðñ³éíîãî
àíàë³çó  (ANOVA).  Ð ³çíèöÿ  ââàæàëàñÿ
äîñòîâ³ðíîþ ïðè Ð < 0,05.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ê³ëüê³ñòü Ôîñ-³ð-ÿäåð (ì³÷åíèõ íåéðîí³â) ó
ñïèííîìó ìîçêó êîíòðîëüíèõ òâàðèí áóëà
íåçíà÷íîþ (1�2 êë³òèíè íà çð³ç), îäíàê ï³ñëÿ
ñòîìëåííÿ ì�ÿç³â âîíà çíà÷íî çá³ëüøóâà-
ëàñÿ. Íà ðèñ. 1 âèäíî Ôîñ-³ð-ÿäðà ï³ñëÿ
îäíîá³÷íî¿ ïðÿìî¿ ñòèìóëÿö³¿ ëèòêîâèõ (ðèñ.
1, à, â) àáî øèéíèõ (ðèñ. 1, á, ã, ä) ì�ÿç³â.
Íàéá³ëüø ³íòåíñèâíó c- fos -åêñïðåñ³þ
â³äì³÷àëè â ïîïåðåêîâèõ (L4 ³ L5) ³ øèéíèõ
(Ñ2 ³ Ñ3) ñåãìåíòàõ. ²ìóíîðåàêòèâí³ êë³òèíè
ðåºñòðóâàëè ãîëîâíèì ÷èíîì íà ³ïñèëà-
òåðàëüíîìó áîö³ ñåãìåíò³â (ðèñ. 2). Ì³÷åí³
íåéðîíè ïåðåâàæíî áóëè ëîêàë³çîâàí³ â
äîðñàëüí³é ÷àñòèí³ ñ³ðî¿ ðå÷îâèíè ³ íåâåëèêà
¿õ ê³ëüê³ñòü ó âåíòðàëüíîìó ðîç³ ñåãìåíò³â.
Òðåáà â³äì³òèòè çíà÷íå ñêóï÷åííÿ Ôîñ-³ð-
íåéðîí³â ó ïåðøîìó, ÷åòâåðòîìó òà ï�ÿòîìó
øàðàõ ïîïåðåêîâèõ (21,0 ± 2,4, 13,2 ± 1,0 òà
43,7 ± 1,9 â³äïîâ³äíî, Ð< 0,05) ³ øèéíèõ
ñåãìåíò³â (5,78 ± 0,9, 13,05 ± 0,9 òà 11,1 ±
0,7, â³äïîâ³äíî, Ð< 0,05). Ïðîñòîðîâèé
ðîçïîä³ë ì³÷åíèõ êë³òèí ó çàçíà÷åíèõ øàðàõ
áóâ íå îäíàêîâèì. Â³äì³÷àëîñÿ ïîì³òíå
ñêóï÷åííÿ Ôîñ- ³ð-ÿäåð ó  öåíòðàëüí³é
÷àñòèí³ ïåðøîãî, ÷åòâåðòîãî òà ëàòåðàëü-
í³é ðåòèêóëÿðí³é çîí³ ï�ÿòîãî øàðó.
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Äîâåäåíî, ùî ïîñòóëüîâàí³ ïðîôåñîðîì
Ñºðêîâèì Ï. Ì. (1949) ïîñòàêòèâàö³éí³
çì³íè â êîíöåíòðàö³¿ ìåòàáîë³ò³â ó ì³æ-
êë³òèíí³é ð³äèí³ â äîñë³äæåííÿõ in vitro, º
âàæëèâèì ÷èííèêîì ðîçâèòêó âòîìè [14].
Îòðèìàí³ íàìè ðåçóëüòàòè äåìîíñòðóþòü,

ùî ñòîìëþâàëüíà ñòèìóëÿö³ÿ ì�ÿç³â øè¿ òà
íèæíüî¿ ê³íö³âêè ïðèçâîäèòü äî çíà÷íîãî
çá³ëüøåííÿ ê³ëüêîñò³ Ôîñ-³ð-íåéðîí³â íà
³ïñèëàòåðàëüíîìó áîö³ â³äïîâ³äíèõ ñåãìåí-
ò³â ñïèííîãî ìîçêó. Ôîñ³ìóíîðåàêòèâí³ñòü
ðåºñòðóâàëàñÿ â ïîâåðõíåâèõ øàðàõ òà

Ðèñ. 1. Ôîñ-³ìóíîðåàêòèâí³ (Ôîñ-³ð) íåéðîíè íà çð³çàõ (40 ìêì) ÷åòâåðòîãî ïîïåðåêîâîãî L4 (à, â) ³ òðåòüîãî øèéíîãî
Ñ3 (á, ã òà ä) ñåãìåíò³â ñïèííîãî ìîçêó ùóðà ï³ñëÿ ñòîìëþâàëüíî¿ åëåêòðè÷íî¿ ñòèìóëÿö³¿ òðèãîëîâîãî ì�ÿçà ëèòêè
(mm. gastrocnemius-soleus) òà ì�ÿç³â øè¿ (m. trapezius òà m. splenius) â³äïîâ³äíî: à, á � ì³÷åí³ êë³òèíè ó 1-ìó � 3-ìó
øàðàõ; â�ä � ì³÷åí³ íåéðîíè ó 4-ìó ³ 5-ìó øàðàõ ñ³ðî¿ ðå÷îâèíè ñïèííîãî ìîçêó

Ðèñ. 2. Ê³ëüê³ñíèé àíàë³ç ðîçïîä³ëó Ôîñ-³ìóíîðåàêòèâíèõ íåéðîí³â ó øàðàõ ñ³ðî¿ ðå÷îâèíè (1�10) ñïèííîãî ìîçêó
ùóðà: à, á òà â, ã � ñåðåäíÿ ê³ëüê³ñòü (n) ± ñòàíäàðòíà ïîõèáêà ñåðåäíüîãî Ôîñ-³ìóíîðåàêòèâíèõ íåéðîí³â íà çð³ç ó
ïîïåðåêîâèõ ñåãìåíòàõ L4 ³ L5 ï³ñëÿ åëåêòðè÷íî¿ ñòèìóëÿö³¿ òðèãîëîâîãî ì�ÿçà ëèòêè (mm. gastrocnemius-soleus) òà
øèéíèõ Ñ2 ³ Ñ3 ï³ñëÿ åëåêòðè÷íî¿ ñòèìóëÿö³¿ ì�ÿç³â øè¿ (m. trapezius òà m. splenius) â³äïîâ³äíî. I, II � ³ïñè- òà
êîíòðàëàòåðàëüí³ áîêè ñåãìåíò³â. Ç³ðî÷êè, ðîçòàøîâàí³ íàä êîëîíêàìè, îçíà÷àþòü äîñòîâ³ðí³ñòü ð³çíèö³ ó ê³ëüêîñò³
íåéðîí³â ì³æ ³ïñè- ³ êîíòðàëàòåðàëüíèì áîêîì îäíîãî é òîãî ñàìîãî øàðó ñ³ðî¿ ðå÷îâèíè (Ð<0,05)
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øèéö³ äîðñàëüíîãî ðîãà, â ÿêèõ çàê³í-
÷óþòüñÿ âèñîêîïîðîãîâ³ (íîöèöåïòèâí³)
øê³ðí³ òà ì�ÿçîâ³ àôåðåíòè [8, 9]. Âåëèêà
ñêóï÷åí³ñòü àêòèâîâàíèõ íåéðîí³â ó ïåðøî-
ìó òà ï�ÿòîìó øàðàõ [19] ï³ñëÿ âòîìè
ì�ÿç³â çá³ãàºòüñÿ ç ðîçòàøóâàííÿì íåéðîí³â
àêòèâîâàíèõ êàïñà¿öèí÷óòëèâèìè ì�ÿ-
çîâèìè [20] òà ñîìàòè÷íèìè áîëüîâèìè
àôåðåíòàìè [15, 21].

Òàêèì ÷èíîì, ³ìóíîã³ñòîõ³ì³÷í³ äîñë³ä-
æåííÿ c-fos-åêñïðåñ³ ¿  ó  ïîïåðåêîâèõ ³
øèéíèõ ñåãìåíòàõ ñïèííîãî ìîçêó ï³ñëÿ
ïðÿìî¿ ñòîìëþâàëüíî¿ ñòèìóëÿö³¿ ñêåëåò-
íèõ ì�ÿç³â, ùî áóëè ïðîâåäåí³ íà àíåñòå-
çîâàíèõ ùóðàõ, âèÿâèëè îäíîòèïí³ ïàòåðíè
ðîçïîä³ëó Ôîñ-³ð-íåéðîí³â ó ñ³ð³é ðå÷îâèí³
â³äïîâ³äíèõ ñåãìåíò³â ñïèííîãî ìîçêó. Äàí³
ïðî ðîçïîä³ë àêòèâíèõ íåéðîí³â ñâ³ä÷àòü
ïðî ó÷àñòü ñåãìåíòàðíèõ ìåõàí³çì³â ó
ôîðìóâàíí³ çàõèñíèõ ðåàêö³é ó â³äïîâ³äü íà
ñèãíàë³çàö³þ â³ä ñòîìëåíèõ ì�ÿç³â ³ â³äïî-
â³äàþòü çì³ñòó êðèëàòîãî âèñëîâó �ìóä-
ð³ñòü ì�ÿçà� [16] .  Ïåðåäáà÷àºòüñÿ,  ùî
âèâ³ëüíåííÿ òà íàêîïè÷åííÿ ìåòàáîë³ò³â
çàëåæíèõ â³ä âòîìè ïðèçâîäèòü äî àêòèâàö³¿
ì�ÿçîâèõ àôåðåíò³â ãðóï ²²² òà ²V. Íàäõîä-
æåííÿ ó ñïèííèé ìîçîê ñèãíàë³â âèñîêî-
ïîðîãîâèõ ì�ÿçîâèõ àôåðåíò³â àêòèâóº
ïðåñèíàïòè÷íèé ìåõàí³çì ãàëüìóâàííÿ
ïåðåäà÷³ ³íôîðìàö³¿ â³ä ì�ÿçîâèõ âåðåòåí ³
çóìîâëþº çìåíøåííÿ ÷àñòîòè ðîçðÿäó
ìîòîíåéðîí³â [12, 13].  Öåé ìåõàí³çì º
³ñòîòíèì äëÿ îáìåæåííÿ ñèëè ñêîðî÷åííÿ
ì�ÿç³â òà çàïîá³ãàííÿ ïîøêîäæåííÿ ì�ÿç³â
ïðè íàäì³ðíîìó ô³çè÷íîìó íàâàíòàæåíí³.

Ðîáîòó âèêîíàíî çà ï³äòðèìêè ãðàíòó �Ìîëå-
êóëÿðí³ îñíîâè ôóíêö³îíóâàííÿ ãåíîìó (2007-2008)�
ÍÀÍ Óêðà¿íè.

O.I. Pilyavskii, A.V. Maznychenko, V.O. Maisky,
O.I. Kostyukov

POTENTIATION OF c-fos EXPRESSION IN THE
SPINAL CORD INITIATED BY THE SIGNALS
FROM FATIGUE SKELETAL MUSCLES

Immunohistochemical studies of ñ-fos expression in the lumbar
and neck segments of spinal cord after fatiguing stimulation of

the mm. gastrocnemius-soleus or m. trapezius and m. splenius,
were carried out on the anaesthetized (chloral-hydrate 400 mg/
kg, i.p.) rats. The patterns of the Fos-immunoreactive neurons
distribution in the grey matter of spinal cord in the L4 and L5
segments, as well as the C2 and C3 were similar. The highest
number of marked cells was registered in the dorsal horn in the
first, fourth and fifth layers of grey matter, i.e. within the areas
of termination of high-threshold muscle afferents of group ²²²
and ²V. It is assumed, that the types of afferents could be acti-
vated by muscle fatigue-induced metabolites. The signals in-
coming to the spinal cord could be involved into the presynaptic
inhibition of muscle spindle volleys than resulted in the impairment
of motor output performance. This mechanism is substantial for
limitation of the force of muscles contraction and prevention
the injury of the muscles under the excessive physical loading.

O.O. Bogomoletz Institute of Physiology, National
Academy of Sciences of Ukraine, Kyiv
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