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Â³êîâ³ îñîáëèâîñò³ ôóíêö³îíóâàííÿ íåðâîâî-ì�ÿçîâî¿
ñèñòåìè ùóð³â çà óìîâ ã³ïåðòèðåîçó

Èçó÷àëè îñîáåííîñòè ôóíêöèîíèðîâàíèÿ íåðâíî-ìûøå÷íîé ñèñòåìû ó áåëûõ êðûñ äâóõ âîçðà-
ñòíûõ ãðóïï: íåïîëîâîçðåëûõ (5 íåä) è ïîëîâîçðåëûõ (24 íåä) â óñëîâèÿõ ýêñïåðèìåíòàëüíîãî
ãèïåðòèðåîçà (ÃÒ). Óñòàíîâëåíî, ÷òî â óñëîâèÿõ ÃÒ ïðè äåéñòâèè ïîâûøåííûõ êîíöåíòðà-
öèé òèðîêñèíà ñóùåñòâåííî èçìåíÿëèñü õàðàêòåðèñòèêè âîçáóæäåíèÿ èêðîíîæíîé ìûøöû
ïðè ðàçäðàæåíèè ñåäàëèùíîãî íåðâà â îáåèõ âîçðàñòíûõ ãðóïïàõ æèâîòíûõ. Â óñëîâèÿõ ÃÒ
îòìå÷åíî âîçðàñòàíèå ïîðîãà âîçáóæäåíèÿ èêðîíîæíîé ìûøöû ïðè íåïðÿìîé ñòèìóëÿöèè è
ñíèæåíèå ïðè ïðÿìîé ñòèìóëÿöèè; òàêæå îòìå÷åíî óìåíüøåíèå âðåìåíè õðîíàêñèè ìûøöû
êàê ïðè ïðÿìîì, òàê è ïðè íåïðÿìîì ðàçäðàæåíèè. Ó íåïîëîâîçðåëûõ æèâîòíûõ, â îòëè÷èå
îò ïîëîâîçðåëûõ â óñëîâèÿõ ÃÒ íå îáíàðóæåíî ñóùåñòâåííîãî èçìåíåíèÿ ëàòåíòíîãî ïåðèîäà
è àìïëèòóäû ïîòåíöèàëà äåéñòâèÿ (ÏÄ). Ñäåëàí âûâîä, ÷òî â óñëîâèÿõ ÃÒ èçìåíåíèå ïîðîãà
âîçáóæäåíèÿ è õðîíàêñèè èêðîíîæíîé ìûøöû íå íîñÿò âîçðàñòíîé ñïåöèôèêè è èìåþò îäè-
íàêîâóþ íàïðàâëåííîñòü êàê ó íåïîëîâîçðåëûõ, òàê è ó ïîëîâîçðåëûõ êðûñ. Ó íåïîëîâîçðåëûõ
æèâîòíûõ â óñëîâèÿõ ÃÒ, â îòëè÷èå îò ïîëîâîçðåëûõ, àìïëèòóäà è ëàòåíòíûé ïåðèîä ÏÄ
äîñòîâåðíî íå èçìåíÿëèñü, ÷òî ìîæåò ñâèäåòåëüñòâîâàòü î ìåíüøåé ÷óâñòâèòåëüíîñòè âûç-
âàííûõ îòâåòîâ èêðîíîæíîé ìûøöû ê ïîâûøåííûì êîíöåíòðàöèÿì òèðîêñèíà.

ÂÑÒÓÏ

Â³äîìî, ùî çà óìîâ ã³ïåðòèðåîçó (ÃÒ) ³ñòîò-
íî ïîðóøóºòüñÿ ôóíêö³ÿ íåéðîìîòîðíîãî àïà-
ðàòó [1, 4, 6]. Îäíàê ìåõàí³çìè òàêèõ ïîðó-
øåíü çàëèøàþòüñÿ íåäîñòàòíüî âèâ÷åíèìè [1,
10, 13].

Îñîáëèâîñò³ ôóíêö³îíóâàííÿ ñêåëåòíèõ
ì�ÿç³â ó â³êîâîìó àñïåêò³ çà óìîâ ÃÒ ïðàê-
òè÷íî íå äîñë³äæóâàëèñÿ. Öå ïèòàííÿ àêòó-
àëüíå ÿê ç ñóòî íàóêîâèõ, òàê ³ ç ïðàêòè÷íèõ
ì³ðêóâàíü, ùî çóìîâëåíî íàñë³äêàìè àâàð³¿
íà ×îðíîáèëüñüê³é ÀÅÑ ³ îñîáëèâèì ðîçïîâ-
ñþäæåííÿì ã³ïåðòèðåî¿äíèõ ñòàí³â ó ä³òåé [5].
Ñàìå òîìó ìåòîþ íàøîãî äîñë³äæåííÿ áóëî
âèâ÷åííÿ ñòàíó íåðâîâî-ì�ÿçîâî¿ ñèñòåìè ó ñòà-
òåâîçð³ëèõ ³ ñòàòåâîíåçð³ëèõ òâàðèí çà óìîâ
ìîäåëüíîãî ã³ïåðòèðåî¿äíîãî ñòàíó.

ÌÅÒÎÄÈÊÀ

Äîñë³äæåííÿ áóëè ïðîâåäåí³ íà 153 ìîëîäèõ
(5 òèæ, 40-45 ã) ³ ñòàðèõ (24 òèæ, 200-240 ã)
á³ëèõ ùóðàõ ë³í³¿ Â³ñòàð îáîõ ñòàòåé, ÿê³
áóëè ðîçä³ëåí³ íà ÷îòèðè ãðóïè. Ìîëîä³ ³í-
òàêòí³ ùóðè ââ³éøëè äî ² ãðóïè, à äî ²² � ìî-
ëîä³ ùóðè ç ÃÒ. Äî ²²² ãðóïè ââ³éøëè äîðîñë³
³íòàêòí³ ùóðè, äî IV � äîðîñë³ ùóðè ç ÃÒ.

Âèá³ð â³êó ó ìîëîäèõ ùóð³â áóâ çóìîâ-
ëåíèé äâîìà îáñòàâèíàìè:  ïî-ïåðøå, â öåé
ïåð³îä òâàðèíè âèõîäÿòü ç ãí³çäà ³ â íèõ ðîç-
ïî÷èíàºòüñÿ áóðõëèâèé ðîçâèòîê ëîêîìîòîð-
íîãî àïàðàòó; ïî-äðóãå, òâàðèíè ïåðåõîäÿòü
íà ñàìîñò³éíå õàð÷óâàííÿ, ùî îñîáëèâî âàæ-
ëèâî äëÿ â³äòâîðåííÿ ÃÒ çà ìåòîäèêîþ, íàìè
îáðàíîþ. ÃÒ ìîäåëþâàëè çà äîïîìîãîþ
L-òèðîêñèíó (ô³ðìè �Berlin � Chemie AG�,
Í³ìå÷÷èíà), ÿêèé äàâàëè òâàðèíàì ç ¿æåþ
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ïðîòÿãîì 2 òèæ. Ó çâ�ÿçêó ç òèì, ùî åêçîãåí-
íèé òèðîêñèí ³íàêòèâóºòüñÿ ïðè ââåäåíí³ â
îðãàí³çì [1], ìè âèêîðèñòîâóâàëè íàðîñòà-
þ÷³ äîçè ïðåïàðàòó, ïîñòóïîâî ï³äâèùóþ÷è
äîáîâó äîçó ç 10 äî 140 ìêã / 100 ã. Çàñòîñó-
âàííÿ òàêî¿ ìåòîäèêè äîçâîëÿëî íàì îòðèìó-
âàòè ó äîñë³äíèõ òâàðèí ïðàêòè÷íî ï�ÿòèê-
ðàòíå ï³äâèùåííÿ âì³ñòó òèðîêñèíó â êðîâ³,
ÿêèé âèçíà÷àâñÿ ³ìóíîôåðìåíòíèì ìåòîäîì.
Êîíöåíòðàö³ÿ òèðîêñèíó ó ³íòàêòíèõ òâàðèí
ñòàíîâèëà 3,343 íã/ìë + 0,2 íã/ìë, à çà
óìîâ ÃÒ - 17,14 íã/ìë + 3,76 íã/ìë
(Ð<0,05). Áðàëè òàêîæ äî óâàãè ìàñó òâà-
ðèí, ÿêà â óìîâàõ ÃÒ çíèæóâàëàñÿ â îáîõ
ãðóïàõ íà 15-20%, òàõ³êàðä³þ (÷àñòîòà ñåð-
öåâèõ ñêîðî÷åíü áóëà â ñåðåäíüîìó íà 56%
âèùîþ í³æ ó ³íòàêòíèõ òâàðèí), ã³ïåðåì³þ
øê³ðíèõ ïîêðèâ³â, ï³äâèùåííÿ àãðåñèâíîñò³
òà çáóäëèâîñò³ òâàðèí. Óñ³ ö³ çì³íè âïèñóâà-
ëèñÿ â êëàñè÷íó êàðòèíó ã³ïåðòèðåîçó, ÿêà
ðîçâèâàºòüñÿ âíàñë³äîê çíà÷íîãî ï³äâèùåííÿ
âì³ñòó òèðîêñèíó â êðîâ³ [1, 6].

Äîñë³äæåííÿ ïî÷èíàëè ÷åðåç 14 ä³á ï³ñëÿ
ïî÷àòêó ôîðìóâàííÿ ÃÒ. Ó ãîñòðîìó äîñë³ä³
ï³ä íàðêîçîì (ò³îïåíòàë íàòð³þ, 5 ìã/100 ã
³íòðàïåðèòîíåàëüíî) âèä³ëÿëè ñ³äíè÷íèé íåðâ
³ íàêëàäàëè íà íüîãî ïîäðàçíþþ÷³ á³ïîëÿðí³
åëåêòðîäè. Â³äïîâ³äü ðåºñòðóâàëè â³ä ëèòêî-
âèõ ì�ÿç³â çà äîïîìîãîþ ãîëêîâèõ åëåêòðîä³â.
Ó ðàç³ ïðÿìî¿ ñòèìóëÿö³¿ ì�ÿçà ïðîâîäèëè
áëîêóâàííÿ íåðâîâî-ì�ÿçîâîãî ïðîâåäåííÿ
(éîäèñòèé ñóêöèí³ëõîë³í, 1,5 ìã/êã ³íòðà-
ïåðèòîíåàëüíî), ïðè öüîìó ãîëêîâ³ ïîäðàç-
íþþ÷³ åëåêòðîäè ââîäèëè â ì�ÿç áåçïîñåðåä-
íüî. Ï³ä ÷àñ äîñë³äæåííÿ îö³íþâàëè á³î-
åëåêòðè÷í³ ïîêàçíèêè íåðâîâî-ì�ÿçîâî¿ àêòèâ-
íîñò³: ïîð³ã çáóäæåííÿ òà õðîíàêñ³þ ëèòêî-
âîãî ì�ÿçà ïðè éîãî ïðÿì³é ³ íåïðÿì³é ñòèìó-
ëÿö³ÿõ, ëàòåíòíèé ïåð³îä (ËÏ), àìïë³òóäó,
òðèâàë³ñòü ïîòåíö³àëó ä³¿ (ÏÄ) ëèòêîâîãî
ì�ÿçà. Äîñë³äæåííÿ ïðîâàäèëè çà äîïîìîãîþ
ñòàíäàðòíî¿ åëåêòðîô³ç³îëîã³÷íî¿ àïàðàòóðè
(åëåêòðîñòèìóëÿòîð ÅÑÓ-2, ï³äñèëþâà÷
ÓÁÌ, îñöèëîãðàô Ñ-1-83, ðåºñòðàòîð ÔÎÐ-2).
Ó ðàç³ ïðÿìîãî ïîäðàçíåííÿ òðèâàë³ñòü ñòè-
ìóëó ñòàíîâèëà 3 ìñ, íåïðÿìîãî - 0,3 ìñ, ³íòåí-
ñèâí³ñòü ïîäðàçíåííÿ áóëà ñóïðàìàêñèìàëü-
íà (2 ïîðîãè), ôîðìà ñòèìóëó - ïðÿìîêóòíà.

Îòðèìàí³ ðåçóëüòàòè îáðîáëÿëè çà äîïî-
ìîãîþ ñòàíäàðòíèõ ñòàòèñòè÷íèõ ìåòîä³â [2].

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Ñë³ä â³äì³òèòè, ùî ïîð³ã çáóäæåííÿ ëèòêî-
âîãî ì�ÿçà ïðè íåïðÿì³é ñòèìóëÿö³¿ â îáîõ
ãðóïàõ òâàðèí çà óìîâ ÃÒ ³ñòîòíî çá³ëüøó-
âàâñÿ ïîð³âíÿíî ç â³äïîâ³äíîþ êîíòðîëüíîþ
ãðóïîþ ùóð³â, ùî ñâ³ä÷èòü ïðî áëèçüê³ åôåê-
òè ä³¿ ï³äâèùåíèõ çà óìîâ ÃÒ êîíöåíòðàö³é
òèðîêñèíó â êðîâ³ íà ñòàí çáóäëèâîñò³ íåðâî-
âî-ì�ÿçîâî¿ ñèñòåìè (ðèñ. 1, 2). Çà óìîâ ÃÒ
ïðè ïðÿìîìó ïîäðàçíåíí³ ëèòêîâîãî ì�ÿçà
ïîð³ã âèíèêíåííÿ éîãî â³äïîâ³ä³, íàâïàêè,
ñóòòºâî çìåíøóâàâñÿ ïðàêòè÷íî äî îäíàêî-
âîãî çíà÷åííÿ â îáîõ â³êîâèõ ãðóïàõ ïîð³âíÿ-
íî ç ³íòàêòíèìè òâàðèíàìè (äèâ. ðèñ. 1). Ïðè
ïîð³âíÿíí³ ïîðîã³â çáóäæåííÿ ëèòêîâîãî ì�ÿçà
ó ðàç³ ïðÿìî¿ òà íåïðÿìî¿ ñòèìóëÿö³é ó ìîëî-
äèõ ³ äîðîñëèõ òâàðèí âñòàíîâëåíî, ùî ó ïåð-
øèõ ïîð³ã çáóäæåííÿ áóâ äîñòîâ³ðíî çìåíøå-
íèì. Ïîä³áíà êàðòèíà ñïîñòåð³ãàëàñÿ ³ ó âè-
ïàäêó ðåºñòðàö³¿ ïîðîãó ïðè ïðÿì³é ñòèìó-
ëÿö³¿ ëèòêîâîãî ì�ÿçà (äèâ. ðèñ. 2).

Çà óìîâ ÃÒ ïðè îáîõ âèäàõ ñòèìóëÿö³¿
ëèòêîâîãî ì�ÿçà ñïîñòåð³ãàëèñÿ ïðîòèëåæí³
åôåêòè (ïðè íåïðÿì³é ñòèìóëÿö³¿ ïîð³ã çáóä-
æåííÿ ëèòêîâîãî ì�ÿçà ï³äâèùóâàâñÿ, ïðè
ïðÿì³é, íàâïàêè - çìåíøóâàâñÿ). Îïèñàíà
íàìè çà óìîâ ÃÒ ñèòóàö³ÿ ïðè ä³¿ íà îðãàí³çì
ï³äâèùåíèõ êîíöåíòðàö³é òèðîêñèíó ó ìîëî-
äèõ ³ äîðîñëèõ òâàðèí ñâ³ä÷èòü, ùî ïðè÷èíà
ï³äâèùåííÿ ïîðîãó â³äïîâ³ä³ ì�ÿçà ó ðàç³ íå-
ïðÿìîãî ïîäðàçíåííÿ ìîæå êðèòèñÿ â çìåí-
øåíí³ çáóäëèâîñò³ ñèíàïòè÷íî¿ ä³ëÿíêè íå-
ðâîâî-ì�ÿçîâî¿ ñèñòåìè àáî íåðâîâèõ âî-
ëîêíèíîê. Çáóäëèâ³ñòü ì�ÿçà çà óìîâ ÃÒ ïðè
éîãî áåçïîñåðåäíüîìó ïîäðàçíåíí³ ï³äâèùå-
íà. Ðàí³øå íàìè áóëî âñòàíîâëåíî çìåí-
øåííÿ çáóäëèâîñò³ ðóõîâèõ íåðâîâèõ âî-
ëîêíèíîê çà óìîâ ÃÒ [3]. Òàêèì ÷èíîì,
çìåíøåíà çáóäëèâ³ñòü ïðè íåïðÿìîìó ïîä-
ðàçíåíí³ ì�ÿçà çà óìîâ ÃÒ ïîâ�ÿçàíà ç ïðè-
ãí³÷åííÿì ïîðîãó çáóäæåííÿ íåðâîâèõ âî-
ëîêíèíîê. Äî òîãî æ çì³íè ïîðîãó íå ïîâ�ÿ-
çàí³ ç â³êîì òâàðèí.
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Â³êîâ³ îñîáëèâîñò³

Ðèñ. 1. Ïîêàçíèêè á³îåëåêòðè÷íî¿ àêòèâíîñò³ ëèòêîâèõ ì�ÿç³â ó ìîëî-
äèõ (à) òà äîðîñëèõ (á) òâàðèí çà óìîâ ã³ïåðòèðåîçó: ² - ïîð³ã ïðè
íåïðÿìîìó ïîäðàçíåíí³; ²² - õðîíàêñ³ÿ ïðè íåïðÿìîìó ïîäðàçíåíí³;
²²² - ïîð³ã ïðè ïðÿìîìó ïîäðàçíåíí³; IV - õðîíàêñ³ÿ ïðè ïðÿìîìó
ïîäðàçíåíí³; V - àìïë³òóäà ïîòåíö³àëó ä³¿; VI - ëàòåíòíèé ïåð³îä ïî-
òåíö³àëó ä³¿; VII - òðèâàë³ñòü ïîòåíö³àëó ä³¿ ïðè íåïðÿìîìó ïîäðàç-
íåíí³. Çà 100% ïðèéíÿòî çíà÷åííÿ ïîêàçíèê³â ³íòàêòíèõ ñòàòåâîíåçð³ëèõ (ìî-
ëîäèõ) òâàðèí. 1 - êîíòðîëü, 2 - äîñë³ä. Äîñòîâ³ðí³ çì³íè ïîçíà÷åí³ ç³ðî÷êîþ.
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Îòðèìàí³ íàìè ðåçóëüòàòè ìîæíà ïîÿñ-
íèòè çìåíøåííÿì âåëè÷èíè ìåìáðàííîãî ïî-
òåíö³àëó ïðè öüîìó ñòàí³ [13]. Âèñîêà ÷óò-
ëèâ³ñòü ì�ÿçîâèõ âîëîêíèíîê ìîæå áóòè çó-
ìîâëåíà íàÿâí³ñòþ íà ìåìáðàí³ öèõ êë³òèí

ðåöåïòîð³â òèðåî¿äíèõ ãîð-
ìîí³â [14], à òàêîæ ¿õ ïðÿ-
ìèì âïëèâîì íà ð³âåíü ñïîð-
³äíåííÿ ñêîðî÷óâàëüíèõ ðå-
öåïòîðíèõ á³ëê³â äî ³îí³â
Ca2+, ÿêèé àêòèâóº ñêîðî÷åí-
íÿ [11]. Ï³äâèùåííÿ çáóäëè-
âîñò³ ñêåëåòíîãî ì�ÿçà ó ðàç³
éîãî áåçïîñåðåäíüî¿ ñòèìóëÿ-
ö³¿ çà óìîâ ã³ïåðòèðåî¿äíîãî
ñòàíó (ÿê äîðîñëèõ, òàê ³ ìî-
ëîäèõ) óçãîäæóºòüñÿ ç äàíè-
ìè ³íøèõ äîñë³äíèê³â ïðî òå,
ùî òèðåî¿äí³ ãîðìîíè ñïðèÿ-
þòü ñèíòåçó äîäàòêîâèõ íà-
òð³ºâèõ êàíàë³â [7].

Ó çâ�ÿçêó ç öèì íàìè
áóëà âèâ÷åíà õðîíàêñ³ÿ ïðè
ïðÿì³é ³ íåïðÿì³é ñòèìóëÿö³¿
ì�ÿçà, ÿêà ìîæå ïåâíèì ÷è-
íîì õàðàêòåðèçóâàòè øâèä-
ê³ñòü â³äêðèòòÿ íàòð³ºâèõ êà-
íàë³â. Ó ìîëîäèõ ³ äîðîñëèõ
òâàðèí ç ÃÒ ïîð³âíÿíî ç ³í-
òàêòíèìè òâàðèíàìè öèõ â³êî-
âèõ ãðóï, õðîíàêñ³ÿ çà óìîâ
ÃÒ áóëà äîñòîâ³ðíî íèæ÷îþ
(äèâ. ðèñ. 1, 2), ùî ìîæå
ñâ³ä÷èòè ïðî ï³äâèùåííÿ øâèä-
êîñò³ â³äêðèòòÿ íàòð³ºâèõ êà-
íàë³â. Ö³ ðåçóëüòàòè ï³äòâåð-
äæóþòüñÿ ³ äàíèìè ³íøèõ
äîñë³äíèê³â [9].

ßêùî ïîð³âíÿòè ïîêàç-
íèêè õðîíàêñ³¿ ó ã³ïåðòèðå-
î¿äíèõ ìîëîäèõ ³ äîðîñëèõ
òâàðèí, òî ç�ÿñîâóºòüñÿ, ùî
çà óìîâ íåïðÿìî¿ ñòèìóëÿö³¿
ëèòêîâîãî ì�ÿçà ïîêàçíèêè
õðîíàêñ³¿ â öèõ ãðóïàõ õà-
ðàêòåðèçóþòüñÿ îäíîíàïðàâ-
ëåíèì çìåíøåííÿì ÷àñó õðî-

íàêñ³¿. Öå ñïîñòåð³ãàºòüñÿ ó âèïàäêó íåïðÿ-
ìî¿ òà ïðÿìî¿ ñòèìóëÿö³é (äèâ. ðèñ. 1, 2).
Ñë³ä â³äì³òèòè, ùî ó ãðóïàõ ìîëîäèõ ³ äî-
ðîñëèõ òâàðèí çì³íè õðîíàêñ³¿ â³äáóâàëèñÿ â
îäíîìó íàïðÿìêó, àëå ó ìîëîäèõ òâàðèí ç
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Ðèñ. 2. Ïîêàçíèêè á³îåëåêòðè÷íî¿ àêòèâíîñò³ ëèòêîâèõ ì�ÿç³â ó ìîëî-
äèõ ³íòàêòíèõ òâàðèí ïîð³âíÿíî ç äîðîñëèìè ³íòàêòíèìè òâàðèíàìè
(à) òà ìîëîäèõ òâàðèí çà óìîâ ã³ïåðòèðåîçó ïîð³âíÿíî ç äîðîñëèìè
òâàðèíàìè çà óìîâ ã³ïåðòèðåîçó (á): ² - ïîð³ã ïðè íåïðÿìîìó ïîäðàç-
íåíí³, ²² - õðîíàêñ³ÿ ïðè íåïðÿìîìó ïîäðàçíåíí³, ²²² - ïîð³ã ïðè ïðÿ-
ìîìó ïîäðàçíåíí³, IV - õðîíàêñ³ÿ ïðè ïðÿìîìó ïîäðàçíåíí³, V - àìï-
ë³òóäà ïîòåíö³àëó ä³¿, VI - ëàòåíòíèé ïåð³îä ïîòåíö³àëó ä³¿,
VII - òðèâàë³ñòü ïîòåíö³àëó ä³¿ ïðè íåïðÿìîìó ïîäðàçíåíí³. Çà 100%
âçÿò³ ïîêàçíèêè äîðîñëèõ (ñòàòåâîçð³ëèõ) ³íòàêòíèõ òâàðèí. 1 - êîíò-
ðîëü, 2 - äîñë³ä. Äîñòîâ³ðí³ çì³íè ïîçíà÷åí³ ç³ðî÷êîþ.

á

ÃÒ ïîð³âíÿíî ç äîðîñëèìè
òâàðèíàìè ç ÃÒ ÷àñ õðîíàêñ³¿
áóâ äîñòîâ³ðíî ìåíøèì (äèâ.
ðèñ. 1, 2).

Çìåíøåííÿ ïîêàçíèêà
õðîíàêñ³¿ ÿê ïðè ïðÿì³é, òàê
³ ïðè íåïðÿì³é ñòèìóëÿö³¿ ëèò-
êîâîãî ì�ÿçà çà óìîâ ÃÒ â
îáîõ â³êîâèõ ãðóïàõ ³ìîâ³ð-
íî çóìîâëåíå çá³ëüøåííÿì çà-
ãàëüíî¿ ê³ëüêîñò³ íàòð³ºâèõ
êàíàë³â íà ìåìáðàí³ ì�ÿçîâî¿
âîëîêíèíêè ï³ä âïëèâîì âè-
ñîêèõ êîíöåíòðàö³é òèðîêñèíó.

Ìîæëèâî, ùî ö³ êàíà-
ëè ó òâàðèí îáîõ â³êîâèõ
ãðóï ç ÃÒ ìåíø çáóäëèâ³, í³æ
ó ³íòàêòíèõ òâàðèíè, à ó ðàç³
ï³äâèùåííÿ ñèëè ïîäðàçíåí-
íÿ äî äâîõ ïîðîã³â ïðè âèâ-
÷åíí³ õðîíàêñ³¿ öÿ ð³çíèöÿ
í³âåëþºòüñÿ. ²íøèì ìåõàí³ç-
ìîì çìåíøåííÿ ÷àñó õðîíàê-
ñ³¿ çà óìîâ ÃÒ â îáîõ â³êîâèõ
ãðóïàõ ìîæå áóòè ï³äâèùåí-
íÿ àêòèâíîñò³ Na+ - K+-ïîì-
ïè íà ìåìáðàí³ ì�ÿçîâèõ âî-
ëîêíèêîê, ÿê ïîêàçàíî â ³í-
øèõ ðîáîòàõ [8, 12].

Ç ìåòîþ äåòàëüíîãî âèâ-
÷åííÿ íåðâîâî-ñèíàïòè÷íî¿ ïå-
ðåäà÷³ íàìè áóëî äîñë³äæå-
íî õàðàêòåðèñòèêó ëàòåíòíî-
ãî ïåð³îäó, àìïë³òóäè, òðè-
âàëîñò³ ÏÄ ëèòêîâîãî ì�ÿçà,
ÿêèé â³äîáðàæàº ÷àñ (äåïî-
ëÿðèçàö³¿ ïðå- òà ïîñòñèíàï-
òè÷íî¿ ä³ëÿíêè íåðâîâî-ì�ÿ-
çîâîãî ç�ºäíàííÿ, ñèíàï-
òè÷íî¿ çàòðèìêè ï³ñëÿ íàíå-
ñåííÿ ïîäðàçíåííÿ, ñèíõðî-
í³çàö³þ çáóäæåííÿ ì�ÿçà òà
øâèäê³ñòü éîãî ïðîõîäæåííÿ
(àìïë³òóäà òà òðèâàë³ñòü ÏÄ).

Âñòàíîâëåíî, ùî ó ìîëîäèõ òâàðèí ï³ä
âïëèâîì òèðîêñèíó ï³äâèùåíî¿ êîíöåíòðàö³¿
ËÏ ÏÄ ïîð³âíÿíî ç ³íòàêòíèìè ìîëîäèìè

òâàðèíàìè ñóòòºâî íå çì³íþâàâñÿ (äèâ. ðèñ.
1). Ó äîðîñëèõ ùóð³â ñïîñòåð³ãàëàñÿ ïðîòè-
ëåæíà êàðòèíà - ïðè ä³¿ íà íåðâîâî-ì�ÿçîâó



16 ISSN 0201-8489    Ô³ç³îë. æóðí., 2001, Ò. 47, ¹ 5

Â³êîâ³ îñîáëèâîñò³

ñèñòåìó çíà÷íèõ êîíöåíòðàö³é òèðîêñèíó ñïî-
ñòåð³ãàëîñÿ ñóòòºâå çìåíøåííÿ ÷àñó ËÏ ÏÄ
â³äíîñíî àíàëîã³÷íîãî ïîêàçíèêà â ãðóï³ ³í-
òàêòíèõ äîðîñëèõ òâàðèí (äèâ. ðèñ. 1).

Çìåíøåííÿ çà óìîâ ã³ïåðòèðåîçó ËÏ ó
äîðîñëèõ òâàðèí ïîð³âíÿíî ç ³íòàêòíèìè ùó-
ðàìè ìîæå áóòè ïîÿñíåíî àêòèâóþ÷îþ ä³ºþ
òèðîêñèíó íà ñèíàïòè÷íå ç�ºäíàííÿ [4, 13],
ÿêà ó ìîëîäèõ òâàðèíè, âî÷åâèäü, ñëàáøà.

Àìïë³òóäà ÏÄ ëèòêîâîãî ì�ÿçà çà óìîâ
ÃÒ ó ìîëîäèõ ùóð³â ³ñòîòíî íå çì³íþâàëàñÿ
(äèâ. ðèñ. 1). Âîäíî÷àñ ó ñòàòåâîçð³ëèõ òâà-
ðèí ç ÃÒ ïîð³âíÿíî ç ³íòàêòíèìè ùóðàìè
àìïë³òóäà ÏÄ ï³ä âïëèâîì ï³äâèùåíèõ êîí-
öåíòðàö³é òèðîêñèíó äîñòîâ³ðíî çá³ëüøóâà-
ëàñÿ (äèâ. ðèñ. 1).

ßêùî ïîð³âíÿòè çíà÷åííÿ àìïë³òóäè äî-
ðîñëèõ ³ ìîëîäèõ òâàðèí êîíòðîëüíî¿ ãðóïè
òî ñóòòºâî¿ ð³çíèö³ íå â³äì³÷åíî (äèâ. ðèñ. 2).

Ìîæíà ïðèïóñòèòè, ùî ï³äâèùåííÿ àì-
ïë³òóäè ÏÄ ïðè ÃÒ ó äîðîñëèõ òâàðèí â³äíîñ-
íî çíà÷åíü ³íòàêòíèõ òâàðèí öüîãî â³êó ïî-
â�ÿçàíå ç³ çìåíøåííÿì ËÏ ÏÄ, ùî çá³ëüøóº
ñèíõðîí³çàö³þ çáóäæåííÿ ì�ÿçîâèõ âîëîêíè-
íîê ³, â³äïîâ³äíî, çá³ëüøóº ÏÄ.

Åêñïåðèìåíòàëüíèé ÃÒ ïðàêòè÷íî íå
âïëèâàâ íà ïîêàçíèê òðèâàëîñò³ ÏÄ ó äîðîñ-
ëèõ ³ ìîëîäèõ òâàðèí (äèâ. ðèñ. 1). Çìåíøå-
íà òðèâàë³ñòü ÏÄ ó ãðóï³ ³íòàêòíèõ ìîëîäèõ
òâàðèíè ïîð³âíÿíî ç ³íòàêòíèìè äîðîñëèìè
òâàðèíàìè (äèâ. ðèñ. 2) ìîæíà ïîÿñíèòè ìåí-
øèìè ðîçì³ðàìè ì�ÿç³â ó ñòàòåâîíåçð³ëèõ
ùóð³â ³ çìåíøåíèì âêëþ÷åííÿì ì�ÿçîâèõ îäè-
íèöü, ÿê³ áåðóòü ó÷àñòü ó ôîðìóâàíí³ ÏÄ.

Òàêèì ÷èíîì, çà óìîâ ÃÒ ï³ä âïëèâîì
ï³äâèùåíî¿ êîíöåíòðàö³¿ òèðîêñèíó â êðîâ³
çì³íè ïîðîãó çáóäæåííÿ òà õðîíàêñ³¿ ëèòêî-
âîãî ì�ÿçà ÿê ïðè ïðÿìîìó, òàê ³ ïðè íåïðÿ-
ìîìó ïîäðàçíåíí³ íå íîñÿòü â³êîâî¿ ñïåöèô³-
êè ³ ìàþòü îäíàêîâó íàïðàâëåí³ñòü. Â³ä-
ñóòí³ñòü âèðàæåíèõ çì³í ó ìîëîäèõ òâàðèí
çà óìîâ ÃÒ ç îãëÿäó íà ËÏ, àìïë³òóäó, íà
â³äì³íó â³ä äîðîñëèõ ìîæå ñâ³ä÷èòè ïðî ìåí-
øó ÷óòëèâ³ñòü âèêëèêàíèõ â³äïîâ³äåé ëèòêî-
âîãî ì�ÿçà äî ï³äâèùåíèõ êîíöåíòðàö³é òè-
ðîêñèíó, â³ðîã³äíî, â ñèëó íåçð³ëîñò³ íåéðî-
ìîòîðíîãî àïàðàòó.

Â çâ�ÿçêó ç öèì ìè ââàæàºìî, ùî â ðàí-
íüîìó â³ö³ çà óìîâ ÃÒ ñòðóêòóðè íåðâîâî-
ì�ÿçîâîãî àïàðàòó ùóð³â ÷óòëèâ³ ìåíøîþ ì³-
ðîþ äî ä³¿ íàäì³ðíèõ êîíöåíòðàö³é òè-
ðîêñèíó, í³æ ó äîðîñëèõ òâàðèí.

P.A.Nerush, E.A.Makii, A.G.Rodinsky

AGE FEATURES OF FUNCTIONING OF
NERVOUS - MUSCULAR SYSTEM OF
RATS IN CONDITIONS
HYPERTHYROIDISM

Studied features of functioning of nervous - muscular
system at white rats of two age groups: preadolescent
(5 weeks) and pubiral (24 weeks), in conditions expe-
rimental hyperthyroidism (HT). It is established, that
in conditions HT at action of the raised concentration
thyroxine characteristics of excitation gastrocnemius
muscles essentially changed at irritation of a sciatic
nerve in groups preadolescent and puberal animals.
In all age groups in conditions HT increase of a thres-
hold of excitation gastrocnemius muscles is marked
at indirect stimulation and decrease at direct sti-
mulation; also in all age groups in conditions HT
reduction of time chronaxy muscles is fixed, both at
direct, and at indirect irritation. At preadolescent
animals, as against puberal in conditions HT at action
of the raised concentration thyroxine on nervous -
muscular system it is not revealed authentic change
of the latent period and amplitude of potential of
action (PA). The conclusion is made, that in con-
ditions HT change of a threshold of excitation and
chronaxy gastrocnemius muscles both at direct, and
at indirect irritation do not carry age specificity and
have an identical orientation, both at preadolescent,
and at puberal rats. At preadolescent animals in
conditions HT, as against puberal the parameter of
amplitude and latent period PA authentically did not
change, that can testify to smaller sensitivity of the
caused answers gastrocnemius muscles to the raised
concentration thyroxine, probably, by virtue of imma-
turity peripheral neuromotor the device.

Dnepropetrovsk State Medical Àcademy, Ministry
of Health of Ukraine
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