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Ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì íàó÷íî-èññëåäî-
âàòåëüñêîé òåìû «Îö³íêà åôåêòèâíîñò³ âèçíà÷åííÿ 
ôåíî- òà ãåíîòèïîâèõ êîðåëÿö³é â óòî÷íþþ÷î¿ ä³à-
ãíîñòèö³ ñïàäêîâèõ íåéðîïñèõ³÷íèõ ïîðóøåíü», ¹ ãî-
ñóäàðñòâåííîé ðåãèñòðàöèè 5U000196. 

Íàñëåäñòâåííûå áîëåçíè íåðâíîé ñèñòåìû ñî-
ñòàâëÿþò íå ìåíåå 5 % â ñòðóêòóðå îáùåé íåâðîëî-
ãè÷åñêîé ïàòîëîãèè, ÷òî ÿâëÿåòñÿ åå ñóùåñòâåííîé 
÷àñòüþ. Îäíèìè èç íàèáîëåå ðàñïðîñòðàíåííûõ 
íàñëåäñòâåííûõ çàáîëåâàíèé íåðâíîé ñèñòåìû ÿâëÿ-
þòñÿ íàñëåäñòâåííûå ìîòî-ñåíñîðíûå íåéðîïàòèè 
(ÍÌÑÍ). Àêòóàëüíîñòü èçó÷åíèÿ ÍÌÑÍ îáóñëîâëåíà 
èõ âûñîêîé ðàñïðîñòðàíåííîñòüþ â ïîïóëÿöèÿõ, ïî-
ðàæåíèåì ïðåèìóùåñòâåííî ëèö ìîëîäîãî âîçðàñòà, 
òÿæåëûì òå÷åíèåì ñ âûñîêîé ñòåïåíüþ èíâàëèäèçà-
öèè è îòñóòñòâèåì íà ñåãîäíÿøíèé äåíü àäåêâàòíûõ 
ìåòîäîâ òåðàïèè äàííîé ïàòîëîãèè. Âñå ýòî äèêòóåò 
íåîáõîäèìîñòü ñîâåðøåíñòâîâàíèÿ ìåòîäîâ ðàííåé 
äèàãíîñòèêè ÍÌÑÍ ñ öåëüþ îïòèìèçàöèè ëå÷åáíî-
ðåàáèëèòàöèîííûõ ìåðîïðèÿòèé è ïðîôèëàêòèêè 
ïîâòîðíûõ ñëó÷àåâ çàáîëåâàíèÿ â îòÿãîùåííûõ ñåìüÿõ 
[16, 18]. 

Íàñëåäñòâåííûå ìîòî-ñåíñîðíûå íåéðîïàòèè 
(ÍÌÑÍ) – ãåòåðîãåííàÿ ãðóïïà íàñëåäñòâåííûõ çà-
áîëåâàíèé, õàðàêòåðèçóþùèõñÿ ïîðàæåíèåì ïåðè-
ôåðè÷åñêèõ íåðâîâ, ïðîÿâëÿþùèõñÿ âûðàæåííûì 
êëèíè÷åñêèì ïîëèìîðôèçìîì ñ øèðîêèì ðàçëè÷è-
åì ôåíîòèïà; ðàçëè÷íûì òèïîì íàñëåäîâàíèÿ; îñî-
áåííîñòÿìè òå÷åíèÿ, ýëåêòðîíåéðîìèîãðàôè÷åñêèõ 
è ìîðôîãèñòîõèìè÷åñêèõ èçìåíåíèé; õðîíè÷åñêèì 
ìåäëåííî ïðîãðåññèðóþùèì òå÷åíèåì [8,16]. 

Óñòàíîâëåíèå äèàãíîçà ÍÌÑÍ äîëæíî ïðîâîäèòñÿ 
íà îñíîâàíèè àíàìíåçà, îáùåãî è íåâðîëîãè÷åñêîãî 
îñìîòðà, à òàêæå äàííûõ äîïîëíèòåëüíûõ ìåòîäîâ 
èññëåäîâàíèÿ. Ñðåäè äîïîëíèòåëüíûõ ìåòîäîâ èñ-
ñëåäîâàíèÿ â äèàãíîñòèêå ÍÌÑÍ âàæíîå çíà÷åíèå 
èìååò ýëåêòðîíåéðîôèçèîëîãè÷åñêîå îáñëåäîâàíèå, 
âêëþ÷àþùåå ýëåêòðîìèîãðàôèþ (ÝÌÃ) è èññëåäîâà-
íèå ïðîâîäèìîñòè íåðâîâ [7,16,18]. 

Èññëåäîâàíèå ïðîâîäèìîñòè íåðâîâ ïîçâîëÿåò 
îïðåäåëèòü ëîêàëèçàöèþ, õàðàêòåð è òÿæåñòü ïîðàæå-
íèÿ íåðâà, à òàêæå ñòåïåíü äåíåðâàöèè ìûøöû. Â íà-
ñòîÿùåå âðåìÿ äëÿ èññëåäîâàíèÿ ïðîâîäèìîñòè íå-
ðâîâ èñïîëüçóþò ýëåêòðîñòèìóëÿòîðû, ïîçâîëÿþùèå 
äàâàòü ïîñòîÿííûé ýëåêòðè÷åñêèé òîê ñ çàäàâàåìûìè 

ïàðàìåòðàìè: äëèòåëüíîñòü (0,02–300 ìñ), íàïðÿ-
æåíèå (0–500 Â) è âðåìåííîé èíòåðâàë ñòèìóëÿöèè 
(1–100 ìñ). Äëÿ èññëåäîâàíèÿ ïðîâîäèìîñòè íåðâîâ 
èñïîëüçóþò ìîíîïîëÿðíóþ ñòèìóëÿöèþ ñîîòâåò-
ñòâåííî çîíàì èõ ïðîåêöèè íà êîæó. 

Õàðàêòåðíûìè ïðèçíàêàìè ïåðèôåðè÷åñêèõ íå-
éðîïàòèé ïðè èññëåäîâàíèè ïðîâîäèìîñòè íåðâîâ 
ÿâëÿþòñÿ: 

- íà÷àëüíûõ ñòàäèÿõ çàáîëåâàíèÿ: íà ñòèìóëÿöèþ 
âûñîêî÷àñòîòíûì è ïîñòîÿííûì òîêîì ïîâûøåíèå 
âîçáóäèìîñòè íåðâà è ìûøöû; 

- ïðè ïðîãðåññèðîâàíèè çàáîëåâàíèÿ: íà ñòèìó-
ëÿöèþ âûñîêî÷àñòîòíûì è ïîñòîÿííûì òîêîì – ïî-
ñòåïåííîå ñíèæåíèå è èñ÷åçíîâåíèå âîçáóäèìîñòè 
íåðâà; ïðè ýòîì âîçáóäèìîñòü ìûøöû îñòàåòñÿ â 
íîðìå;

- ïðè òÿæåëîì ïîðàæåíèè íåðâîâ: íà ñòèìóëÿöèþ 
âûñîêî÷àñòîòíûì è ïîñòîÿííûì òîêîì – îòñóòñòâèå 
âîçáóäèìîñòè íåðâà è ìûøöû. 

Êðèòåðèåì ïîëíîé àòðîôèè ìûøöû ñ çàìåíîé 
åå ñîåäèíèòåëüíîé òêàíüþ ÿâëÿåòñÿ îòñóòñòâèå 
ìûøå÷íûõ ñîêðàùåíèé ïðè ïðÿìîé ñòèìóëÿöèè 
ìûøöû ïîñòîÿííûì òîêîì [5,7]. 

Ïîêàçàòåëè ýëåêòðîñòèìóëÿöèè õàðàêòåðèçó-
þò ñïîñîáíîñòü íåðâà è ìûøöû ðåàãèðîâàòü íà 
èìïóëüñû ýëåêòðè÷åñêîãî òîêà îïðåäåëåííûõ çíà-
÷åíèé è äëèòåëüíîñòè. Ôèçèîëîãè÷åñêèì îñíî-
âàíèåì ìåòîäà ýëåêòðîñòèìóëÿöèè ÿâëÿåòñÿ îò-
ñóòñòâèå âîçáóæäåíèÿ ìûøöû íà ñòèìóëÿöèþ 
êîðîòêèìè ýëåêòðè÷åñêèìè èìïóëüñàì è íàëè÷èå 
âûñîêî÷óâñòâèòåëüíîãî îòâåòà íåðâà. Â íîðìå, 
âûçûâàåìîå ïóòåì ýëåêòðîñòèìóëÿöèè â äâèãàòåëü-
íîé òî÷êå, ñîêðàùåíèå ìûøöû ÿâëÿåòñÿ ðåçóëüòàòîì 
òðàíññèíàïòè÷åñêîãî âîçáóæäåíèÿ îò ðàçäðàæåííûõ 
òåðìèíàëåé íåðâà. Ïðè ïîëíîé äåíåðâàöèè ìûøöû 
åå ñîêðàùåíèå âîçíèêàåò âñëåäñòâèå ïðÿìîãî ðàç-
äðàæåíèÿ ìûøå÷íûõ âîëîêîí è íå ÿâëÿåòñÿ ðåçóëüòà-
òîì òðàíññèíàïòè÷åñêîãî âîçáóæäåíèÿ [5,6]. 

Ðåçóëüòàòû ýëåêòðîñòèìóëÿöèè ïðåäñòàâëÿþòñÿ 
â âèäå êðèâîé «ñèëà–äëèòåëüíîñòü». Â íîðìå ìàêñè-
ìàëüíîå âðåìÿ äëèòåëüíîñòè ýëåêòðè÷åñêîãî èìïóëü-
ñà, íå âûçûâàþùåå Ì–îòâåò, ñîñòàâëÿåò 0,05–0,1 ìñ; 
êðèâàÿ «ñèëà–äëèòåëüíîñòü» ïðèáëèæàåòñÿ ê ãèïåð-
áîëå è èìååò àñèìïòîòè÷åñêèé õîä [6,7,19]. 

Âàæíûì ïîêàçàòåëåì â äèàãíîñòèêå íåéðîïàòèé 
ÿâëÿþòñÿ ïàðàìåòðû Ì–îòâåòà. Â çàâèñèìîñòè îò 
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ñèëû Ì–îòâåòà íà ðàçíûå ðåæèìû ýëåêòðîñòèìóëÿöèè 
âîçìîæíî ïðîâåäåíèå äèôôåðåíöèàëüíîé äèàãíîñ-
òèêè ïîðàæåíèÿ ïåðèôåðè÷åñêèõ íåðâîâ è íåðâíî-
ìûøå÷íîãî àïïàðàòà [1,6]. 

Äëÿ ÷àñòè÷íîãî íàðóøåíèÿ íåðâíî-ìûøå÷íîé ïå-
ðåäà÷è õàðàêòåðíî: íà ñòèìóëÿöèþ âûñîêî÷àñòîòíûì 
òîêîì – ïîíèæåíèå âîçáóäèìîñòè íåðâà è ìûøöû; íà 
ñòèìóëÿöèþ ïîñòîÿííûì òîêîì – ïîíèæåíèå âîçáóäè-
ìîñòè íåðâà è âÿëûå ñîêðàùåíèÿ ìûøöû. Äëÿ ïîëíîãî 
íàðóøåíèÿ íåðâíî-ìûøå÷íîé ïåðåäà÷è õàðàêòåðíî: 
íà ñòèìóëÿöèþ âûñîêî÷àñòîòíûì òîêîì – îòñóòñòâèå 
ðåàêöèè íåðâà è ìûøöû; íà ñòèìóëÿöèþ ïîñòîÿííûì 
òîêîì – îòñóòñòâèå ðåàêöèè íåðâà è âÿëûå ìåäëåííûå 
÷åðâåîáðàçíûå ñîêðàùåíèÿ ìûøöû, èçìåíåíèå ïî-
ëÿðíîñòè [6,7,12]. 

Äèàãíîñòè÷åñêèì êðèòåðèåì íåéðîïàòèé ÿâëÿåò-
ñÿ óâåëè÷åíèå äëèòåëüíîñòè Ì–îòâåòà è åãî ïîëèôàç-
íàÿ ôîðìà. 

Çíà÷èìûìè íåéðîôèçèîëîãè÷åñêèìè êðèòåðèÿìè 
äèàãíîñòèêè ÿâëÿþòñÿ õàðàêòåðèñòèêè Í- è F–îòâå-
òîâ. Í–îòâåò ïðåäñòàâëÿåò ñîáîé ìîíîñèìïàòè÷åñêèé 
ðåôëåêòîðíûé îòâåò, àìïëèòóäà êîòîðîãî îáóñëîâëå-
íà âíóòðèñïèíàëüíûìè è ñóïðàñïèíàëüíûìè âëèÿíè-
ÿìè íà äâèãàòåëüíûå êëåòêè ïåðåäíèõ ðîãîâ ñïèííîãî 
ìîçãà. Äëÿ ïåðèôåðè÷åñêèõ íåéðîïàòèé õàðàêòåðíûì 
ÿâëÿåòñÿ ïîâûøåíèå ïîðîãà âûçûâàíèÿ, óâåëè÷åíèå 
ëàòåíòíîãî ïåðèîäà, ñíèæåíèå àìïëèòóäû è ïîëèôàç-
íàÿ ôîðìà Í–îòâåòà [2,6]. 

F – îòâåò ÿâëÿåòñÿ äîïîëíèòåëüíûì (ïîìèìî Ì–
îòâåòà) íåãàòèâíî-ïîçèòèâíûì êîëåáàíèåì ïîòåí-
öèàëà ñ áîëüøèì ëàòåíòíûì ïåðèîäîì è ïðåäñòàâ-
ëÿåò ñîáîé ðåçóëüòàò àíòèäðîìíîãî âîçáóæäåíèÿ 
ñïèíàëüíûõ ìîòîíåéðîíîâ. F – îòâåò õàðàêòåðèçóåò-
ñÿ âûñîêèì ïîðîãîì âûçûâàíèÿ, íèçêîé àìïëèòóäîé, 
íåðåãóëÿðíîñòüþ âîçíèêíîâåíèÿ; âàðèàáåëüíîñòüþ 
ôîðìû, àìïëèòóäû è ëàòåíòíîñòè. Ëàòåíòíûé ïåðèîä 
F–îòâåòà âêëþ÷àåò âðåìÿ ðàñïðîñòðàíåíèÿ âîçáóæ-
äåíèÿ ïî ïðîêñèìàëüíîìó ó÷àñòêó äî òåëà ìîòîíåé-
ðîíà, ãåíåðàöèþ ïîòåíöèàëà äåéñòâèÿ ìîòîíåéðîíà 
(1 ìñ) è âðåìÿ ðàñïðîñòðàíåíèÿ âîçáóæäåíèÿ îò òåëà 
ìîòîíåéðîíà äî èññëåäóåìîé ìûøöû. Ôëþêòóàöèÿ 
ôîðìû, àìïëèòóäû è ëàòåíòíûõ ïåðèîäîâ F–îòâåòà 
îáóñëîâëåíà òåì, ÷òî ïðè êàæäîì ïîñëåäóþùåì ðàç-
äðàæåíèè íåðâà ðåàãèðóåò òîëüêî íåáîëüøàÿ ÷àñòü 
åãî ìîòîíåéðîíîâ, îáëàäàþùèõ ðàçíûìè õàðàêòå-
ðèñòèêàìè ïîòåíöèàëîâ äåéñòâèÿ è ñêîðîñòè ïðîâå-
äåíèÿ ïî ýôôåðåíòíîìó âîëîêíó. Äèàãíîñòè÷åñêèì 
êðèòåðèåì ïåðèôåðè÷åñêèõ íåéðîïàòèé ÿâëÿåòñÿ 
âîçðàñòàíèå ëàòåíòíîãî ïåðèîäà F–îòâåòà [2,7,15]. 

Èññëåäîâàíèå ñêîðîñòè ïðîâåäåíèÿ ïî ñåíñîðíûì 
âîëîêíàì ïîçâîëÿåò îöåíèòü ñîñòîÿíèå ïåðèôåðè-
÷åñêèõ ÷óâñòâèòåëüíûõ àêñîíîâ è èìååò âàæíîå çíà-
÷åíèå â äèôôåðåíöèàëüíîé äèàãíîñòèêå ìåæäó íå-
éðîïàòèåé è ïîðàæåíèåì êëåòîê ïåðåäíèõ ðîãîâ. Â 
íîðìå ñêîðîñòü ïðîâåäåíèÿ ïî ñåíñîðíûì âîëîê-
íàì íà ïðîêñèìàëüíûõ ó÷àñòêàõ ñîñòàâëÿåò 50–80 
ì/ñ, íà äèñòàëüíûõ – 40–60 ì/ñ. Ñåíñîðíûé îòâåò íà 
ýëåêòðè÷åñêóþ ñòèìóëÿöèþ â íîðìå èìååò äâóõ- èëè 
òðåõôàçíóþ ôîðìó. Àìïëèòóäà ïîòåíöèàëà äåéñòâèÿ 
ñåíñîðíûõ âîëîêîí íà ïðîêñèìàëüíûõ ó÷àñòêàõ âà-
ðüèðóåò îò 2 äî 12 ìêÂ, â äèñòàëüíûõ îòäåëàõ ìîæåò 

äîñòèãàòü 20 ìêÂ è áîëåå. Õàðàêòåðíûì êðèòåðèåì 
ïåðèôåðè÷åñêîé ñåíñîðíîé íåéðîïàòèè ÿâëÿåòñÿ 
ñóùåñòâåííîå ñíèæåíèå (äî 20 % è íèæå) àìïëèòóä 
îòâåòîâ ñåíñîðíûõ íåðâîâ èëè îòñóòñòâèå ðàñïðî-
ñòðàíåíèÿ ïîòåíöèàëîâ äåéñòâèÿ, à òàêæå ñíèæå-
íèå ñêîðîñòè ïðîâåäåíèÿ ïî ñåíñîðíûì âîëîêíàì 
[2,6,17]. 

Èññëåäîâàíèå ñêîðîñòè ïðîâåäåíèÿ èìïóëüñà 
(ÑÏÈ) ïî ïåðèôåðè÷åñêèì äâèãàòåëüíûì íåðâàì 
äàåò âîçìîæíîñòü îöåíèòü ôóíêöèþ ïåðèôåðè-
÷åñêîãî àêñîíà. ÑÏÈ ïî ïåðèôåðè÷åñêèì íåðâàì 
çàâèñèò îò íàëè÷èÿ è òîëùèíû ìèåëèíîâîé îáî-
ëî÷êè, äèàìåòðà íåðâà, ìîðôîëîãè÷åñêèõ õàðàê-
òåðèñòèê âõîäÿùèõ â åãî ñîñòàâ íåðâíûõ âîëîêîí 
(äâèãàòåëüíûå, ÷óâñòâèòåëüíûå èëè âåãåòàòèâíûå). 
Ìèåëèíèçèðîâàííûå íåðâíûå âîëîêíà õàðàêòåðè-
çóþòñÿ âûñîêîé ÑÏÈ, ïîêàçàòåëü êîòîðîé íàõîäèòñÿ 
â çàâèñèìîñòè îò òîëùèíû ìèåëèíîâîãî ñëîÿ; òàê, â 
íàèáîëåå òîëñòûõ ìèåëèíîâûõ âîëîêíàõ îòìå÷àþòñÿ 
ìàêñèìàëüíûå ÑÏÈ; äåìèåëèíèçèðîâàííûå íåðâíûå 
âîëîêíà èìåþò íèçêóþ ÑÏÈ [1,2,7]. 

Â çàâèñèìîñòè îò ìîðôîëîãè÷åñêèõ õàðàêòåðèñ-
òèê íåðâíûå âîëîêíà ïîäðàçäåëÿþòñÿ íà òðè ãðóïïû: 

1) «À» – àôôåðåíòíûå è ýôôåðåíòíûå ñîìàòè÷åñ-
êèå íåðâíûå âîëîêíà; äèàìåòð ìåíåå 1–22 ìêì; ÑÏÈ 
5-120 ì/ñ;

2) «Â» – ýôôåðåíòíûå ìèåëèíèçèðîâàííûå ïðå-
ãàíãëèîíàðíûå âåãåòàòèâíûå âîëîêíà; äèàìåòð ìåíåå 
3 ìêì; ÑÏÈ 3–15 ì/ñ

3) «Ñ» – äåìèåëèíèçèðîâàííûå ñèìïàòè÷åñêèå 
ïîñòãàíãëèîíàðíûå è ÷óâñòâèòåëüíûå (áîëåâûå) âî-
ëîêíà; äèàìåòð 0,3–1,3 ìêì; ÑÏÈ 0,6–2,3 ì/ñ. 

Áîëüøèíñòâî ïåðèôåðè÷åñêèõ íåðâîâ îòíîñÿò-
ñÿ ê ãðóïïå À è ÿâëÿþòñÿ ñìåøàííûìè (îñîáåííî 
ïðîêñèìàëüíûå ó÷àñòêè), ò. å. âêëþ÷àþò âîëîêíà äâè-
ãàòåëüíîé, ÷óâñòâèòåëüíîé è âåãåòàòèâíîé èííåð-
âàöèè, ÷åì îáúÿñíÿåòñÿ îäíîâðåìåííîå ðàçâèòèå 
äâèãàòåëüíûõ è ÷óâñòâèòåëüíûõ íàðóøåíèé ïðè ÍÌÑÍ 
[1,2]. 

Íîðìàëüíûå ïîêàçàòåëè ÑÏÈ ïî ïåðèôåðè÷åñêèì 
íåðâàì íàõîäÿòñÿ â ïðåäåëàõ 40–85 ì/ñ. Â êà÷åñòâå 
ïîðîãîâîãî çíà÷åíèÿ ÑÏÈ ïî äâèãàòåëüíûì âîëîêíàì 
ñðåäèííîãî íåðâà Ìåæäóíàðîäíûì êîíñîðöèóìîì 
ïî èññëåäîâàíèþ íàñëåäñòâåííûõ íåðâíî-ìûøå÷íûõ 
çàáîëåâàíèé ïðèíÿò ïîêàçàòåëü 38 ì/ñ [1,2,12]. 

Îïðåäåëåíèå ÑÏÈ èìååò âàæíîå äèàãíîñòè÷åñêîå 
çíà÷åíèå, ò. ê. ïîçâîëÿåò êëàññèôèöèðîâàòü ÍÌÑÍ. 
Ñîãëàñíî ñîâðåìåííîé êëàññèôèêàöèè, ó÷èòûâàþùåé 
ÑÏÈ è õàðàêòåð ïîðàæåíèÿ ïåðèôåðè÷åñêèõ íåðâîâ, 
âûäåëÿþò ñëåäóþùèå òèïû ÍÌÑÍ: 1) äåìèåëèíèçèðó-
þùèå (ÑÏÈ < 38 ì/ñ); 2) àêñîíàëüíûå (ÑÏÈ > 38 ì/ñ); 
3) ïðîìåæóòî÷íûå âàðèàíòû (ÑÏÈ 25–45 ì/ñ) [7,16]. 

Â íîðìå ÑÏÈ ïî äèñòàëüíîìó îòðåçêó íåðâà íèæå, 
÷åì ïî ïðîêñèìàëüíîìó ó÷àñòêó. ÑÏÈ íà äèñòàëüíîì 
ó÷àñòêå íåðâà õàðàêòåðèçóåòñÿ âåëè÷èíîé ëàòåíòíîãî 
ïåðèîäà, íîñÿùåãî íàçâàíèå òåðìèíàëüíîé ëàòåíò-
íîñòè. Äëÿ ïåðèôåðè÷åñêèõ íåéðîïàòèé õàðàêòåðíî 
óâåëè÷åíèå òåðìèíàëüíîé ëàòåíòíîñòè [1,2,6]. 

Â ñâÿçè ñ ðàçëè÷íîé âûðàæåííîñòüþ äåìèåëèíè-
çàöèè â íåðâíûõ âîëîêíàõ âîçìîæíî ïðîâåäåíèå èì-
ïóëüñà ñîñåäíèìè âîëîêíàìè ñ ðàçëè÷íîé ñêîðîñòüþ. 
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Âñëåäñòâèå ýòîãî, ñóììàöèÿ ïîòåíöèàëîâ ïðèâîäèò 
ê ðàñùåïëåíèþ êðèâîé è îïðåäåëÿåòñÿ êàê ôåíîìåí 
äèñïåðñèè. Ò. ê. ïðè äåìèåëèíèçèðóþùèõ ÍÌÑÍ ïðî-
öåññ äåìèåëèíèçàöèè çàòðàãèâàåò â ðàâíîé ñòåïåíè 
âñå âîëîêíà, õàðàêòåðíûì äëÿ ÍÌÑÍ äåìèåëèíèçèðó-
þùåãî òèïà ÿâëÿåòñÿ îòñóòñòâèå äèñïåðñèè èëè ÷àñ-
òè÷íîãî áëîêà ïðîâåäåíèÿ è ñíèæåíèå ÑÏÈ íà ïðîòÿ-
æåíèè âñåãî íåðâà [2,5,17,19]. 

Ïðè àêñîíàëüíîì ïîðàæåíèè îòìå÷àþòñÿ 
íîðìàëüíûå èëè íåñêîëüêî ïîíèæåííûå ïîêàçàòåëè 
ÑÏÈ è ñíèæåíèå àìïëèòóäû Ì–îòâåòà [2,9]. 

Âàæíîå çíà÷åíèå â äèàãíîñòèêå ÍÌÑÍ èìååò 
ÝÌÃ – èññëåäîâàíèå, ïîçâîëÿþùåå, â ðÿäå ñëó÷àåâ, 
îïðåäåëèòü ïîðàæåííûå âîëîêíà äî ðàçâèòèÿ êëèíè-
÷åñêèõ ïðîÿâëåíèé. 

Äàííûå ÝÌÃ äàþò âîçìîæíîñòü: ïîäòâåðäèòü íà-
ëè÷èå íåéðîïàòèè; ïðîâåñòè äèôôåðåíöèàëüíóþ 
äèàãíîñòèêó ïåðèôåðè÷åñêîé íåéðîïàòèè, ïåðåäíå-
ðîãîâîãî ïîðàæåíèÿ è ìèîïàòèè; îïðåäåëèòü òèï 
íåéðîïàòèè (àêñîíîíàëüíàÿ, äåìèåëèíèçèðóþùàÿ); 
îöåíèòü ñòåïåíü äåíåðâàöèè â ïîðàæåííûõ ìûøöàõ; 
óòî÷íèòü òèï ïîðàæåííûõ âîëîêîí (ñåíñîðíûå èëè 
ìîòîðíûå) [2,4]. 

Âìåñòå ñ òåì, ÝÌÃ – õàðàêòåðèñòèêè íå ÿâëÿþòñÿ 
ñïåöèôè÷íûìè äëÿ îïðåäåëåííîé ïàòîëîãèè, â ñâÿçè 
ñ ÷åì èíòåðïðåòàöèÿ ðåçóëüòàòîâ ÝÌÃ – èññëåäîâà-
íèÿ äîëæíà ïðîâîäèòüñÿ â ñîîòâåòñòâèè ñ êëèíè÷åñ-
êèìè ïðîÿâëåíèÿìè [1,7]. 

Àíàëèç ÝÌÃ – êðèâîé âêëþ÷àåò îöåíêó ôîðìû, 
àìïëèòóäû è äëèòåëüíîñòè ïîòåíöèàëîâ äåéñòâèÿ 
îòäåëüíûõ ìûøå÷íûõ âîëîêîí; à òàêæå õàðàêòåðèñòè-
êó èíòåðôåðåíöèîííîé àêòèâíîñòè, âîçíèêàþùåé ïðè 
ïðîèçâîëüíîì ìûøå÷íîì ñîêðàùåíèè [3,6,12]. 

ÝÌÃ–ïðèçíàêè äåìèåëèíèçèðóþùèõ ïåðèôåðè-
÷åñêèõ íåéðîïàòèé õàðàêòåðèçóþòñÿ óâåëè÷åíèåì 
äëèòåëüíîñòè ïîòåíöèàëîâ äåéñòâèÿ äâèãàòåëüíûõ 
åäèíèö ïðè îòñóòñòâèè ñïîíòàííîé àêòèâíîñòè è 
óâåëè÷åíèÿ àìïëèòóäû ïîòåíöèàëîâ äåéñòâèÿ äâèãà-
òåëüíûõ åäèíèö, à òàêæå ïðèçíàêàìè ðåäóêöèè èíòåð-
ôåðåíöèîííîé êðèâîé [7,9,15,19]. 

ÝÌÃ – ïðèçíàêè àêñîíàëüíîé äåãåíåðàöèè õà-
ðàêòåðèçóþòñÿ ïðèçíàêàìè äåíåðâàöèè (íàëà÷èå 
ñïîíòàííîé àêòèâíîñòè: ïîòåíöèàëû ôèáðèëëÿöèé, 
ïîëîæèòåëüíûå îñòðûå âîëíû) èëè ðåèííåðâàöèè 
(óâåëè÷åíèå äëèòåëüíîñòè è àìïëèòóäû ïîòåíöèàëîâ 

äåéñòâèÿ äâèãàòåëüíûõ åäèíèö), à 
òàêæå ðåäóêöèåé èíòåðôåðåíöè-
îííîé êðèâîé [2,9,10]. 

Â òàáëèöå ïðåäñòàâëåíû 
ýëåêòðî ôèçèîëîãè ÷åñêèå êðèòå-
ðèè äèàãíîñòèêè äåìèåëèíèçèðó-
þùèõ è àêñîíàëüíûõ ïåðèôåðè-
÷åñêèõ íåéðîïàòèé [2,6]. 

Ïðè ïðîìåæóòî÷íûõ òèïàõ 
ÍÌÑÍ íàáëþäàåòñÿ îäíîâðåìåí-
íî íàëè÷èå ÝÌÃ – ïðèçíàêîâ êàê 
àêñîíîïàòèè òàê è äåìèåëèíèçà-
öèè, ÷òî íå ïîçâîëÿåò îòíåñòè íå-
éðîïàòèþ ê îïðåäåëåííîìó òèïó 
[2,12]. 

Òàáëèöà 

Ýëåêòðîôèçèîëîãè÷åñêèå êðèòåðèè äèàãíîñòèêè 
ðàçëè÷íûõ òèïîâ íåéðîïàòèé

Òèï ïîðàæåíèÿ
Ñêîðîñòü

ïðîâåäåíèÿ
èìïóëüñà

Ì – îòâåò

Àìïëèòóäà Ôîðìà

Àêñîíàëüíàÿ 
äåãåíåðàöèÿ

Íîðìàëüíàÿ Ñíèæåíà Íîðìàëüíàÿ

Ñåãìåíòàðíàÿ 
äåìèåëè íèçàöèÿ

Ñåãìåíòàðíîå
çàìåäëåíèå

Ïðè ñòèìóëÿöèè äèñòàëüíåå 
î÷àãà ïîðàæåíèÿ â ïðåäåëàõ 

íîðìû, ïðè ñòèìóëÿöèè 
ïðîêñèìàëüíåå î÷àãà – 

ñíèæåíà

Ïîëèôàçíàÿ

Äèôôóçíàÿ 
äåìèåëèíèçàöèÿ

Äèôôóçíîå
çàìåäëåíèå

Íîðìàëüíàÿ Íîðìàëüíàÿ

Â ïîñëåäíèå äåñÿòèëåòèå øèðîêîå ïðèìåíå-
íèå ïðèîáðåëà ìåòîäèêà îïðåäåëåíèÿ ìîòîðíîãî 
âûçâàííîãî ïîòåíöèàëà íà ìàãíèòíóþ ñòèìóëÿöèþ êî-
ðîòêèì èìïóëüñîì (ÌÂÏ). Â îñíîâå äàííîé ìåòîäèêè 
ëåæèò âîçìîæíîñòü ïîëó÷åíèÿ òðàíññèíàïòè÷åñêîãî 
ïîòåíöèàëà äåéñòâèÿ â ïèðàìèäíîì íåéðîíå ïðè ìàã-
íèòíîé ñòèìóëÿöèè öåíòðàëüíûõ è ïåðèôåðè÷åñêèõ 
îòäåëîâ íåðâíîé ñèñòåìû (êîðû è ïåðåäíèõ êîðåø-
êîâ ñïèííîãî ìîçãà). Ïîä âîçäåéñòâèåì ìàãíèòíî-
ãî ïîëÿ íà íåðâíûå òêàíè âîçíèêàåò äåïîëÿðèçàöèÿ 
ìåìáðàíû íåéðîíîâ èëè àêñîíîâ, âñëåäñòâèå ÷åãî 
îáðàçóåòñÿ ýëåêòðè÷åñêèé òîê, ïðîïîðöèîíàëüíûé ïî 
âåëè÷èíå è âðåìåíè âîçäåéñòâóþùåìó ìàãíèòíîìó 
ïîëþ [2,11,14]. 

Ïðîâåäåíèå èññëåäîâàíèÿ îñóùåñòâëÿåòñÿ 
ñ ïîìîùüþ ñòèìóëÿöèè êîðîòêèì (500-800 ìêñ) 
ýëåêòðîìàãíèòíûì èìïóëüñîì èíòåíñèâíîñòüþ 1,5-3 
Òåñëà, ïîäàâàåìûì íà öåíòðàëüíûå è ïåðèôåðè-
÷åñêèå ñòðóêòóðû íåðâíîé ñèñòåìû. Â çàâèñèìîñòè 
îò êëèíè÷åñêèõ ïðîÿâëåíèé âîçìîæíà ñòèìóëÿöèÿ 
ðàçëè÷íûõ îáëàñòåé è óðîâíåé íåðâíîé ñèñòåìû, ÷òî 
ïîçâîëÿåò ðåãèñòðèðîâàòü ìîòîðíûé îòâåò êàê íà 
ñòèìóëÿöèþ êîðû, òàê è ñîîòâåòñòâóþùèõ ïåðåäíèõ 
êîðåøêîâ ñïèííîãî ìîçãà íà óðîâíå âûõîäà èç ñïèí-
íîãî ìîçãà. Ïîêàçàòåëè ÌÂÏ äàþò âîçìîæíîñòü ïîëó-
÷èòü èíôîðìàöèþ î ñîñòîÿíèè êîðòèêî–ñïèíàëüíûõ è 
êîðòèêî–áóëüáàðíûõ íåéðîíîâ è èõ àêñîíîâ, à òàêæå 
íàèáîëåå ïðîêñèìàëüíûõ ó÷àñòêîâ ñïèíàëüíûõ ìîòî-
íåéðîíîâ [2,11,13,14]. 

Äèàãíîñòè÷åñêèìè êðèòåðèÿìè ÿâëÿþòñÿ òàêèå 
ïîêàçàòåëè êàê ïîðîã âûçûâàíèÿ ÌÂÏ, ëàòåíòíûå 
ïåðèîäû îòâåòîâ, öåíòðàëüíîå âðåìÿ ìîòîðíîãî ïðî-
âåäåíèÿ (ÖÂÌÏ), àìïëèòóäà è ôîðìà, à òàêæå ðàçíèöà 
ïàðàìåòðîâ Ì–îòâåòîâ ïðè ñòèìóëÿöèè àíàëîãè÷íûõ 
ìûøö ïðàâîé è ëåâîé ñòîðîíû. Â íîðìå ÌÂÏ èìååò 
äâóôàçíóþ íåãàòèâíî-ïîçèòèâíóþ ôîðìó [2,13]. 

Ìåòîäèêà ÌÂÏ äàåò âîçìîæíîñòü äèôôåðåí-
öèàöèè öåíòðàëüíûõ è ïåðèôåðè÷åñêèõ ìîòîðíûõ 
íàðóøåíèé. Îñíîâíûìè êðèòåðèÿìè äèàãíîñòèêè 
öåíòðàëüíûõ íàðóøåíèé ÿâëÿåòñÿ ñíèæåíèå ïîðîãà 
âûçûâàíèÿ è àìïëèòóäû ÌÂÏ, óäëèíåíèå ëàòåíòíî-
ãî ïåðèîäà, íàðóøåíèå ôîðìû ÌÂÏ (ïîëèôàçíàÿ), à 
òàêæå îäíîâðåìåííîå íàðàñòàíèå ëàòåíòíîãî ïåðèî-
äà ÌÂÏ è ÖÂÌÏ íà ñòèìóëÿöèþ êîðû, â òî âðåìÿ êàê 
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ïðè ñòèìóëÿöèè êîðåøêîâ ñïèííîãî ìîçãà ÌÂÏ îñòà-
þòñÿ â íîðìå [2,11,13]. 

Â çàêëþ÷åíèå íåîáõîäèìî îòìåòèòü, ÷òî ÷ðåçâû-
÷àéíîå ìíîãîîáðàçèå íîçîëîãè÷åñêèõ ôîðì ÍÌÑÍ, 
èõ ãåíåòè÷åñêàÿ ãåòåðîãåííîñòü è âûðàæåííûé êëè-
íè÷åñêèé ïîëèìîðôèçì çíà÷èòåëüíî çàòðóäíÿþò 

äèàãíîñòèêó äàííîé ïàòîëîãèè. Áîëüøîå ïðàêòè÷åñ-

êîå çíà÷åíèå èìååò ðàçðàáîòêà êðèòåðèåâ ðàííåé äè-

àãíîñòèêè ÍÌÑÍ íà îñíîâå íåéðîôèçèîëîãè÷åñêîãî 

èññëåäîâàíèÿ, ÷òî ïîçâîëèò ñâîåâðåìåííî ïðîâîäèòü 

êîìïëåêñ ëå÷åáíî–ïðîôèëàêòè÷åñêèõ ìåðîïðèÿòèé. 
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ÍÅÉÐÎÔ²Ç²ÎËÎÃ²×ÍÅ ÄÎÑË²ÄÆÅÍÍß Â Ä²ÀÃÍÎÑÒÈÖ² ÑÏÀÄÊÎÂÈÕ ÌÎÒÎ-ÑÅÍÑÎÐÍÈÕ ÍÅÉÐÎÏÀÒ²É
Ãîâáàõ ². À. 
Ðåçþìå. Ó ñòàòò³ ðîçãëÿíóò³ ìîæëèâîñò³ íåéðîô³ç³îëîã³÷íî¿ ä³àãíîñòèêè ñïàäêîâèõ ìîòî-ñåíñîðíèõ íåéðî-

ïàò³é. Ïðåäñòàâëåí³ ä³àãíîñòè÷í³ êðèòåð³¿ ïåðèôåðè÷íèõ íåéðîïàò³é ïðè äîñë³äæåíí³ ïðîâ³äíîñò³ ìîòîðíèõ ³ 
ñåíñîðíèõ ïåðèôåðè÷íèõ íåðâ³â, åëåêòðîì³îãðàô³¿, ìàãí³òíîãî ìîòîðíîãî âèêëèêàíîãî ïîòåíö³àëó. Îïèñàíî 
åëåêòðîô³ç³îëîã³÷í³ õàðàêòåðèñòèêè äåì³åë³í³çóþ÷èõ òà àêñîíàëüíèõ íåéðîïàò³é. Ðîçãëÿíóòà äèôåðåíö³éíà ä³à-
ãíîñòèêà ïîðóøåíü íåðâîâî-ì’ÿçîâî¿ ïåðåäà÷³ òà ïåðèôåðè÷íèõ íåéðîïàò³é. 

Êëþ÷îâ³ ñëîâà: íåéðîô³ç³îëîã³÷íå äîñë³äæåííÿ, ïðîâ³äí³ñòü ïåðèôåðè÷íèõ íåðâ³â, åëåêòðîì³îãðàô³ÿ, 
øâèäê³ñòü ïðîâåäåííÿ ³ìïóëüñó, ìàãí³òíà ñòèìóëÿö³ÿ. 
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ÍÅÉÐÎÔÈÇÈÎËÎÃÈ×ÅÑÊÎÅ ÈÑÑËÅÄÎÂÀÍÈÅ Â ÄÈÀÃÍÎÑÒÈÊÅ ÍÀÑËÅÄÑÒÂÅÍÍÛÕ ÌÎÒÎ-

ÑÅÍÑÎÐÍÛÕ ÍÅÉÐÎÏÀÒÈÉ
Ãîâáàõ È. À. 
Ðåçþìå. Â ñòàòüå ðàññìîòðåíû âîçìîæíîñòè íåéðîôèçèîëîãè÷åñêîé äèàãíîñòèêè íàñëåäñòâåííûõ 

ìîòî-ñåíñîðíûõ íåéðîïàòèé. Ïðåäñòàâëåíû äèàãíîñòè÷åñêèå êðèòåðèè ïåðèôåðè÷åñêèõ íåéðîïàòèé ïðè 
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ËÅÊÖ²¯

èññëåäîâàíèè ïðîâîäèìîñòè ìîòîðíûõ è ñåíñîðíûõ ïåðèôåðè÷åñêèõ íåðâîâ, ýëåêòðîìèîãðàôèè, ìàãíèòíîãî 
ìîòîðíîãî âûçâàííîãî ïîòåíöèàëà. Îïèñàíû ýëåêòðîôèçèîëîãè÷åñêèå õàðàêòåðèñòèêè äåìèåëèíèçèðóþøèõ 
è àêñîíàëüíûõ íåéðîïàòèé. Ðàññìîòðåíà äèôôåðåíöèàëüíàÿ äèàãíîñòèêà íàðóøåíèé íåðâíî–ìûøå÷íîé ïå-
ðåäà÷è è ïåðèôåðè÷åñêèõ íåéðîïàòèé. 

Êëþ÷åâûå ñëîâà: íåéðîôèçèîëîãè÷åñêîå èññëåäîâàíèå, ïðîâîäèìîñòü ïåðèôåðè÷åñêèõ íåðâîâ, ñêî-
ðîñòü ïðîâåäåíèÿ èìïóëüñà, ýëåêòðîìèîãðàôèÿ, ìàãíèòíàÿ ñòèìóëÿöèÿ. 
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Neurophysiologic Research in Diagnostics of Genetic Motor-Sensorial Neuropathy
Govbakh I. A. 
Abstract. Genetic motor-sensorial neuropathy (GMSN) – a heterologous group of genetic diseases, character-

ized by affection of the peripheral nerves, presented by the franked clinical polymorphism with a wide disparity of 
phenotype; dissimilar types of inheritance; specifications of the progression, and electroneuromyographic and mor-
fogistochemical changes; chronical slowly progressing course of the disease. Diagnosis of GMSN should be done 
on the basis of anamnesis, general and neurological examination and also on results of additional research methods. 
Among the additional research methods in diagnostics of GMSN an elektroneurophisiological examination including 
electromyography (EMG) and nerve conduction research, are very important. 

Nerve conduction research allows to determine the location, the nature and severity of nerve disorders, and the 
degree of muscle denervation. Stigma features of GMSN in the research of the nerve conduction with the high fre-
quency stimulation and direct current are: the initial stages of the disease – nerve and muscle accommodation; the 
progression of the disease – a stimulation fatigue and disappearance of nerve accommodation; in severe nerve dam-
age – lack of nerve and muscle accommodation. 

Essential in GMSN diagnostics is M-response, amplitude N- and F-responses. M-response is the total muscle irri-
tation to electrical stimulation of the nerve and is a direct irritation of the muscle to excitation of the motor nerve fibers. 
For GMSN definitive is an increase of the M-response and its polyphase form. 

H-response is a monosynaptic reflex irritation, which amplitude corresponds to the number of firing motor neurons 
and is associated to intraspinal and supraspinal effect on the motor cells of ventral horns of the spinal cord. Stigma 
features of GMSN are raising of the threshold inducing, increasing of the latency period, reduced amplitude and poly-
phase form of N-response. 

F-response is a result of antidromic excitation of spinal motoneurons. GMSN diagnostic criteria is the increase in 
F- response latency period. 

Nerve conduction study (NCS) on the peripheral motor nerves allows to evaluate the functions of the peripheral 
axon. Stigma for demyelinating GMSN is to reduce of NCS throughout the nerve, because of the demyelination pro-
cess with GMSN affects equally on the all fibers. There is normal or slightly reduced indicants of NCS and reduced 
M-response amplitude in case of axonal affect. 

NCS determination has an important diagnostic value, because the modern classification of GMSN takes into 
account NCS and nature of the peripheral nerves damage, according to which the following types are exposed: 
1) demyelinating (NCS < 38 m / s); 2) axonal (NCS >  38 m / s); 3) intermediate options (NCS 25-45 m / s). 

The method of electromyography (EMG) is based on the registration of electrical activity of the motionless mus-
cles, also during the weak and maximal contraction. EMG signs of demyelinating GMSN are characterized by an in-
crease in the duration of action potentials of motor units in the absence of spontaneous activity and an increase of the 
amplitude of the action potentials of motor units and also signs of interference reduction curve. EMG signs of axonal 
degeneration are characterized by signs of denervation and reinnervation, and the reduction of interference curve. 

Methods of magnetic event-related potential (MERP) give us a possibility to obtain the information about the state 
of corticospinal and cortico-bulbar neurons and their axons, and the most proximal portion of the spinal motoneurons. 
The main GMSN diagnostics criteria is lengthening of the peripheral segment of the motor way time. 

Of great practical importance gets the development of neurophysiologic criteria for the early diagnostics of GMSN 
and pathognomonic neurophysiologic signs of certain types of diseases. 

Keywords: neurophysiological research, peripheral nerves conduction, electromyography, conduction velocity, 
magnetic stimulation. 
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