
ISSN 0201-8489    Ô³ç³îë. æóðí., 2006, Ò. 52, ¹ 194

ÓÄÊ 612.832.833:616-001.3]-092.9

Î.Ã. Ðîäèíñüêèé

Çáóäæåííÿ òà ãàëüìóâàííÿ
â ìîíîñèíàïòè÷íèõ ðåôëåêòîðíèõ äóãàõ á³ëèõ ùóð³â
çà óìîâ ñï³íàëüíî¿ ñóïåððåôëåêñ³¿

Èññëåäîâàëè ìåõàíèçìû âîçáóæäåíèÿ è òîðìîæåíèÿ â ìîíîñèíàïòè÷åñêèõ ðåôëåêòîðíûõ äóãàõ
áåëûõ êðûñ â óñëîâèÿõ ñïèíàëüíîé ñóïåððåôëåêñèè, ò.å. ñîñòîÿíèÿ, ïðè êîòîðîì àìïëèòóäà
ðåôëåêòîðíûõ ìîíîñèíàïòè÷åñêèõ ðàçðÿäîâ (ÌÐ) âåíòðàëüíîãî êîðåøêà áëèçêà ê ïîðîãó
âîçáóæäåíèÿ àêñîíîâ ìîòîíåéðîíîâ. Èçó÷àëè õàðàêòåð ÌÐ ïðè îòâåäåíèè èõ ðåôëåêòîðíîãî
ðàçðÿäà îò ïåðåðåçàííûõ è íåïåðåðåçàííûõ âåíòðàëüíûõ êîðåøêîâ. Ïîêàçàíî, ÷òî â ýòèõ
óñëîâèÿõ íàáëþäàþòñÿ ðàíåå óñòàíîâëåííûå çàêîíîìåðíîñòè âîçíèêíîâåíèÿ ÌÐ âåíòðàëüíîãî
êîðåøêà � ÷ðåçâû÷àéíî âûñîêàÿ àìïëèòóäà, íàëè÷èå åãî âòîðîãî êîìïîíåíòà. Â ñîñòîÿíèè
ñóïåððåôëåêñèè ìåæñåãìåíòàðíûå âçàèìîäåéñòâèÿ ñòàíîâÿòñÿ áîëåå ñëàáûìè è
õàðàêòåðèçóþòñÿ, â ÷àñòíîñòè, òîðìîçíûìè âëèÿíèÿìè èç ñåãìåíòà L

4
 íà ìîòîíåéðîíû

ñåãìåíòà L
5
. Ïîêàçàíî, ÷òî ó æèâîòíûõ ñ ìîäåëüþ ñïèíàëüíîé ñóïåððåôëåêñèè ïðîöåññû

àíòèäðîìíîãî òîðìîæåíèÿ ìåíåå âûðàæåíû, ÷åì ó èíòàêòíûõ æèâîòíûõ. Óñòàíîâëåíî, ÷òî
ïðè ñóïåððåôëåêñèè ñîõðàíÿþòñÿ è äàæå óñèëèâàþòñÿ ðåöèïðîêíûå âçàèìîîòíîøåíèÿ
ñãèáàòåëüíûõ è ðàçãèáàòåëüíûõ ìîòîíåéðîíîâ.

ÂÑÒÓÏ

Â³äîìî, ùî ï³äâèùåííÿ çáóäëèâîñò³ íåéðî-
í³â ÖÍÑ º îñíîâîþ áàãàòüîõ ïàòîëîã³÷íèõ
ñòàí³â, çîêðåìà ôàíòîìíîãî áîëþ, åï³ëåïñ³¿,
ñóäîì [2, 6, 17]. Ï³äâèùåííÿ çáóäëèâîñò³
ìîòîíåéðîí³â  ñïèííîãî  ìîçêó äîñèòü
äåòàëüíî âèâ÷åíî â óìîâàõ ïîñòäåíåð-
âàö³éíî¿ [12, 13] òà ïîñòõîðäîòîì³÷íî¿ [5,
6, 18] ã³ïåððåôëåêñ³¿ òà ïîêàçàíî, ùî âîíè
ìàþòü ð³çí³ ìåõàí³çìè. Ðàçîì ç òèì â³äîìî,
ùî ïîºäíàííÿ öèõ äâîõ ôàêòîð³â âèêëèêàº
ã³ïåððåôëåêñ³þ ùå á³ëüøîãî ñòóïåíÿ. Òàê,
àìïë³òóäà ìîíîñèíàïòè÷íèõ ðîçðÿä³â (ÌÐ)
âåíòðàëüíîãî êîð³íöÿ ï³äâèùóºòüñÿ äî ð³âíÿ
êðèòè÷íî¿ äåïîëÿðèçàö³¿ àêñîí³â ìîòîíåé-
ðîí³â, ÿê³ âõîäÿòü äî éîãî ñêëàäó [8, 9]. Â
öèõ óìîâàõ âèíèêàº äîäàòêîâèé êîìïîíåíò
ÌÐ âåíòðàëüíîãî êîð³íöÿ, ìàéæå ç òàêîþ
ñàìîþ àìïë³òóäîþ, ÿê ³ ïåðøèé êîìïîíåíò.
Îïèñàí³ äâ³ îñîáëèâîñò³ � íàäçâè÷àéíî
âèñîêà àìïë³òóäà òà íàÿâí³ñòü äðóãîãî

êîìïîíåíòà � ëÿãëè â îñíîâó òàêîãî ñòàíó
ï³äâèùåíî¿ çáóäëèâîñò³, ÿêèé ìè íàçâàëè
ñóïåððåôëåêñ³ºþ [10].  Ââàæàºòüñÿ, ùî
äðóãèé êîìïîíåíò ÌÐ º â³äïîâ³ääþ âîëîêîí
âåíòðàëüíîãî êîð³íöÿ, íå çàä³ÿíèõ ó â³äïî-
â³ä³ íà àôåðåíòíó ñòèìóëÿö³þ; â öüîìó ðàç³
ÌÐ âèñòóïàº ÿê ñâîºð³äíèé åëåêòðè÷íèé
ïîäðàçíèê [8, 9].

Ðàçîì ç òèì íàÿâí³ñòü äðóãîãî êîìïî-
íåíòà ÌÐ ó ìîäåëÿõ ãîñòðîãî åêñïåðè-
ìåíòó, êîëè â³äâåäåííÿ çä³éñíþºòüñÿ â³ä
ïåðåð³çàíîãî âåíòðàëüíîãî êîð³íöÿ ïðè
ïîäðàçíåíí³ äîðñàëüíîãî êîð³íöÿ öüîãî
ñàìîãî ñåãìåíòà, ìîæå áóòè çóìîâëåíà
âçàºìîä³ºþ ïåðåð³çàíèõ àêñîí³â, çàò³êàííÿì
ñòðóì³â  ïîäðàçíåííÿ  íà  âåíòðàëüíèé
êîð³íåöü. Òîìó ìåòîþ íàøî¿ ðîáîòè áóëî
çä³éñíèòè çáóäæåííÿ ìîòîíåéðîí³â ç óðàõó-
âàííÿì öèõ ôàêòîð³â, à òàêîæ ç�ÿñóâàòè
õàðàêòåð ãàëüì³âíèõ ïðîöåñ³â çà óìîâ
ñóïåððåôëåêñ³¿.
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ÌÅÒÎÄÈÊÀ

Åêñïåðèìåíòè ïðîâåäåí³  íà 133 á³ëèõ
ùóðàõ ìàñîþ 220�240 ã. Ìîäåëü ñï³íàëüíî¿
ñóïåððåôëåêñ³¿ ôîðìóâàëè òàêèì ÷èíîì: çà
3�5 ä³á äî ãîñòðîãî äîñë³äó ïåðåð³çàëè
ñ³äíè÷íèé íåðâ, ùî âèêëèêàëî ïîñòäåíåð-
âàö³éíó ã³ïåððåôëåêñ³þ ïîñòñèíàïòè÷íîãî
õàðàêòåðó [15]; â óìîâàõ ãîñòðîãî äîñë³äó
òâàðèí³ ââîäèëè âíóòð³øíüîî÷åðåâèííî 4-
àì³íîï³ðèäèí (0,3 ìã/100 ã). Öåé ïðåïàðàò
âèêëèêàâ ï³äâèùåííÿ çáóäëèâîñò³, ïîâ�ÿ-
çàíå ç ïðåñèíàïòè÷íèìè ìåõàí³çìàìè [16,
21]. ×åðåç 30�40 õâ ï³ñëÿ éîãî ââåäåííÿ ìè
îòðèìóâàëè ÌÐ âåíòðàëüíîãî êîð³íöÿ, ÿê³
â³äïîâ³äàëè êðèòåð³ÿì ñóïåððåôëåêñ³¿ ,
íàâåäåíèì âèùå. ÌÐ âåíòðàëüíîãî êîð³íöÿ
â öèõ óìîâàõ çâè÷àéíî îòðèìóâàëè ïîäðàç-
íåííÿìè äîðñàëüíîãî êîð³íöÿ 5-ãî ïîïåðå-
êîâîãî ñåãìåíòà (RDL

5
) ïðè â³äâåäåíí³ â³ä

ïåðåð³çàíîãî âåíòðàëüíîãî êîð³íöÿ öüîãî
ñàìîãî ñåãìåíòà (RVL

5
) [10].

Ùîá óíèêíóòè ìîæëèâèõ àðòåôàêòîð³â,
ó ïåðøèõ ñåð³ÿõ äîñë³äæåííÿ ìè çáóäæó-
âàëè ìîòîíåéðîíè ï³ä ÷àñ ñóïåððåôëåêñ³¿
òàêè ÷èíîì: 1) ïðè ñòèìóëÿö³¿ ï³ñëÿ ïåðåð³çó
ã³ëîê ñ³äíè÷íîãî íåðâà ïðîêñèìàëüíî¿
÷àñòèíè ³ïñèëàòåðàëüíîãî âåëèêîãîì³ë-
êîâîãî íåðâà; ïðè öüîìó â³äâåäåííÿ çä³éñ-
íþâàëè â³ä ïåðåð³çàíîãî RVL

5
;  2)  ïðè

ñòèìóëÿö³¿ RDL
5
; â³äâåäåííÿ â³ä íåïåðåð³-

çàíîãî RVL
5
;  3)  ïðè ñòèìóëÿö³¿  RDL

5
;

â³äâåäåííÿ â³ä ïåðåâ�ÿçàíîãî RVL
5
.

Äàë³ ìè âèâ÷àëè: 1) âçàºìîä³þ ñåãìåíò³â
L

4
 ³ L

5
; äëÿ öüîãî íà RDL

4
 íàíîñèëè êîíäè-

ö³îíóâàëüíå ïîäðàçíåííÿ, íà RDL
5
 � ñòàí-

äàðòíå; â³äâåäåííÿ â³ä RVL
5
; 2) àíòèäðîìíå

ãàëüìóâàííÿ; ó öüîìó ðàç³ êîíäèö³îíóâàëüíå
ïîäðàçíåííÿ íàíîñèëè íà RVL

5
, à ñòàíäàðòíå �

íà RDL
5
; â³äâåäåííÿ RVL

5
 (âèêîðèñòîâóâàëè

ïîäâ³éíèé á³ïîëÿðíèé åëåêòðîä); 3) ðåöè-
ïðîêíå ãàëüìóâàííÿ: êîíäèö³îíóâàëüíå
ïîäðàçíåííÿ ïðèêëàäàëè äî ìàëîãîì³ëêîâîãî,
à ñòàíäàðòíå � äî âåëèêîãîì³ëêîâîãî íåðâà,
â³äâåäåííÿ � RVL

5
.

Åêñïåðèìåíòè ïðîâåäåí³ íà òâàðèíàõ,
íàðêîòèçîâàíèõ ò³îïåíòàëîì íàòð³þ (3 ìã/

100 ã; âíóòð³øíüîî÷åðåâèííî), ç äîòðèìàí-
íÿì ì³æíàðîäíèõ êîíâåíö³é  ðîáîòè ç
õðåáåòíèìè òâàðèíàìè [1, 19]. Çàñòîñîâó-
âàëè  ñòàíäàðòíó  åëåêòðîô³ç ³îëîã ³÷íó
àïàðàòóðó. Âèêîðèñòàí³ íàñòóïí³ ìåòîäè
ñòàòèñòè÷íî¿ îáðîáêè ðåçóëüòàò³â äîñë³ä-
æåííÿ � âèçíà÷åííÿ íîðìàëüíîñò³ ðîçïîä³ëó
ðÿä³â, ñåðåäíüî¿ àðèôìåòè÷íî¿ (Ì), ñòàí-
äàðòíî¿ ïîìèëêè (m), êðèòåð³þ t Ñòüþ-
äåíòà [3, 4, 10].

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Àìïë³òóäà ÌÐ âåíòðàëüíîãî êîð³íöÿ ïðè
â³äâåäåíí³ â³ä íåïåðåð³çàíîãî RVL

5
 çà óìîâ

ñóïåððåôëåêñ³¿ ó ðàç³ ñòèìóëÿö³¿ âåëèêî-
ãîì³ëêîâîãî íåðâà ó 7 ðàç³â áóëà á³ëüøîþ
ïîð³âíÿíî ç àíàëîã³÷íèì ïîêàçíèêîì ó
³íòàêòíèõ òâàðèí (ðèñ.1, à). Õàðàêòåðíèì
áóëî ³ñòîòíå çìåíøåííÿ ëàòåíòíîãî ïåð³îäó
âèíèêíåííÿ ÌÐ. Ñïîñòåð³ãàëîñÿ âèíèêíåííÿ
äðóãîãî êîìïîíåíòà ÌÐ. Éîãî àìïë³òóäà
òåæ íàäçâè÷àéíî âåëèêà  ïîð³âíÿíî ç ³
çíà÷åííÿìè ó ³íòàêòíèõ òâàðèí.

Ïîä³áí³ ðåçóëüòàòè îòðèìàí³ ïðè â³äâå-
äåíí³ â³ä íåïåðåð³çàíîãî RVL

5
 ³ ñòèìóëÿö³¿

RDL
5
 (ñåðåäíÿ àìïë³òóäà ÌÐ ó ³íòàêòíèõ

òâàðèí � 1,9 ìÂ ± 0,08 ìÂ; ëàòåíòíèé
ïåð³îä � 1,31 ìñ ± 0,06 ìñ).

Ïðè ðåºñòðàö³¿ ÌÐ â³ä ïåðåâ�ÿçàíîãî
RVL

5
 ³  ïîäðàçíåíí³  RDL

5
 ðå çóëüòàòè

ïðàêòè÷íî òàê³ ñàì³, ÿê ó ïîïåðåäí³õ ñåð³ÿõ.
Ñåðåäíÿ àìïë³òóäà òà ëàòåíòíèé ïåð³îä
íåçíà÷íîþ ì³ðîþ â³äð³çíÿþòüñÿ â³ä çíà÷åíü
öèõ ïîêàçíèê³â çà óìîâ ñóïåððåôëåêñ³¿ (äèâ.
ðèñ.1,à,á).

Òàêèì ÷èíîì, íàâåäåí³ âèùå ðåçóëüòàòè
ñâ³ä÷àòü ïðî òå, ùî íàäçâè÷àéíå ï³äâèùåííÿ
àìïë³òóäè ÌÐ ï³ä ÷àñ óìîâ ñóïåððåôëåêñ³¿,
à  ãîëîâíå � ïîÿâà äðóãîãî êîìïîíåíòà
â³äîáðàæàº ïåâíó çàêîíîì³ðí³ñòü õàðàêòåðó
ðåôëåêòîðíèõ â³äïîâ³äåé çà öèõ óìîâ.

Äîäàòêîâèì äîêàçîì íàÿâíîñò³ ö³º¿ çàêî-
íîì³ðíîñò³ º õàðàêòåð ï³äâèùåííÿ ÌÐ ï³ä
÷àñ â³äâåäåííÿ â³ä íåïåðåð³çàíîãî RVL

5

(ðèñ. 2,à). ÌÐ çàðåºñòðîâàí³ çà óìîâ ñóïåð-
ðåôëåêñ³¿, çá³ëüøóþòüñÿ ó â³äïîâ³äü íà ð³çí³
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çà ñèëîþ ïîäðàçíåííÿ RDL
5
 çíà÷íî øâèäøå

ùîäî çíà÷åíü ó ³íòàêòíèõ òâàðèí. Ïðè
öüîìó äðóãèé êîìïîíåíò ç�ÿâëÿºòüñÿ íå
â³äðàçó, à ïðè äîñÿãíåíí³ ïåâíî¿ àìïë³òóäè
(äèâ. ðèñ.1,à). Ñë³ä çàçíà÷èòè, ùî ³ ïåðøèé,
³  äðóãèé êîìïîíåíòè íå  ðåàãóâàëè íà
ââåäåííÿ ñòðèõí³íó, íåçâàæàþ÷è íà ïîÿâó
÷èñëåííèõ ïîë³ñèíàïòè÷íèõ â³äïîâ³äåé òà ¿õ
ï³äâèùåííÿ.

Ïðè â³äâåäåíí³ â³ä ïåðåâ�ÿçàíîãî RVL
5

(öåíòðàëüíà ÷àñòèíà) îòðèìàíî ïîä³áí³
ðåçóëüòàòè (äèâ. ðèñ. 2,á).

Ðåçóëüòàòè öèõ ñåð³é äîñë³ä³â òàê³ ñàì³,
ÿê ³ ïðè â³äâåäåíí³ â³ä ïåðåð³çàíîãî RVL

5

ïðè ñòèìóëÿö³¿ RDL
5
 [7, 8, 10]. Òîìó ó

Çáóäæåííÿ òà ãàëüìóâàííÿ

I I I II I

à

á

I I I II I

%

ìñ

Ðèñ. 1. Ñåðåäí³ àìïë³òóäà (à) òà ëàòåíòíèé ïåð³îä (á) ìîíîñèíàïòè÷íèõ ðîçðÿä³â âåíòðàëüíèõ êîð³íö³â (ÌÐ ÂÊ)
ñåãìåíòà L

5
 (RVL

5
) çà ð³çíèõ óìîâ åêñïåðèìåíòó: ² � â³äâåäåííÿ â³ä íåïåðåð³çàíîãî RVL

5
, ñòèìóëÿö³ÿ

âåëèêîãîì³ëêîâîãî íåðâà (n=6); ²² � â³äâåäåííÿ â³ä íåïåðåð³çàíîãî RVL
5
, ïðè ñòèìóëÿö³¿ RDL

5
; ²²² � â³äâåäåííÿ â³ä

íåïåðåð³çàíîãî RVL
5 
 ïðè ñòèìóëÿö³¿ RVL

5
. Îñöèëîãðàìè: âåðõí³é ïðîì³íü � ó ³íòàêòíèõ òâàðèí, íèæí³é � ó òâàðèí

ç ÿâèùàìè ñóïåððåôëåêñ³¿: 1 � ïîêàçíèêè ³íòàêòíèõ òâàðèí; 2, 3 � ïîêàçíèêè ó òâàðèí ç ÿâèùàìè ñóïåððåôëåêñ³¿ 1-
ãî ³ 2-ãî êîìïîíåíò³â â³äïîâ³äíî. * Ð<0,05 (òóò ³ íà ðèñ. 2�4)

íàñòóïíèõ ñåð³ÿõ äîñë³ä³â ìè êîðèñòóâàëèñÿ
âèêëþ÷íî òðàäèö³éíèì â³äâåäåííÿì â³ä
öåíòðàëüíî¿ ÷àñòèíè ïåðåð³çàíîãî âåíò-
ðàëüíîãî êîð³íöÿ  ñåãìåíòà L

5
.

Ó ³íòàêòíèõ òâàðèí (n=12) ïðè êîðîòêèõ
³íòåðâàëàõ ì³æ êîíäèö³îíóâàëüíèì ³ ñòàí-
äàðòíèì ïîäðàçíåííÿìè ñïîñòåð³ãàëàñÿ
íåçíà÷íà ñóìàö³ÿ ÌÐ. Äàë³ àìïë³òóäà ÌÐ
çìåíøóâàëàñü, ³íòåíñèâí³ñòü öüîãî ãàëüìó-
âàííÿ áóëà íàéá³ëüøîþ ïðè ³íòåðâàë³ 10 ìñ.
(ðèñ. 3). Çà óìîâ ñï³íàëüíî¿ ñóïåððåôëåêñ³¿
(n=11) ïåðåâàæàëè ãàëüì³âí³ âïëèâè ïåð-
øîãî ³ äðóãîãî êîìïîíåíò³â ÌÐ. ²íòåíñèâ-
í³ñòü ãàëüìóâàííÿ ó êîðîòê³ ³íòåðâàëè ì³æ
ïîäðàçíåííÿìè áóëà â³äíîñíî íåâåëèêîþ
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(70�80 % â³ä àìïë³òóäè ÌÐ íà ñòàíäàðòíå
ïîäðàçíåííÿ).

Ó á³ëüø òðèâàë³ ³íòåðâàëè ì³æ êîíäèö³î-
í ó âà ëüíèì ³  ñòàíäàðòíèì ñòèìóëàìè
³íòåíñèâí³ñòü ãàëüìóâàííÿ ÌÐ ñòàíîâèëà
40�50  %;  ñòóï³íü  öüîãî  ãàëüìóâàííÿ
äîñòîâ³ðíî á³ëüøèé, í³æ ó ³íòàêòíèõ òâàðèí
(äèâ. ðèñ. 3).

Ñë³ä çàçíà÷èòè, ùî ³íòåíñèâí³ñòü àíòè-
äðîìíîãî ãàëüìóâàííÿ ÌÐ ï³ñëÿ ñòèìóëÿö³¿
RVL

5
 äîñòîâ³ðíî ìåíøà ó òâàðèí ç ñóïåð-

ðåôëåêñ³ºþ ïîð³âíÿíî ç ³íòàêòíèìè òâàðè-
íàìè (ðèñ .  4 ,à ) .  Äåùî á ³ëüøîþ áóëà
³íòåíñèâí³ñòü ðåöèïðîêíîãî ãàëüìóâàííÿ

Î.Ã. Ðîäèíñüêèé

Ðèñ. 2. Äèíàì³êà ï³äâèùåííÿ àìïë³òóäè ìîíîñèíàïòè÷íèõ ðîçðÿä³â  (ÌÐ) âåíòðàëüíèõ êîð³íö³â ïðè â³äâåäåíí³ â³ä
íåïîøêîäæåíîãî (à) òà ïåðåâ�ÿçàíîãî (á) âåíòðàëüíîãî êîð³íöÿ ñåãìåíòà L

5
 (RVL

5
) ó ³íòàêòíèõ òâàðèí (1) òà çà óìîâ

ñóïåððåôëåêñ³¿ (21,2) ïðè çá³ëüøåíí³ ñèëè ïîäðàçíåííÿ RDL
5
 â³ä 1,1 äî 2,0 Ï. Â àáñîëþòíèõ âåëè÷èíàõ äëÿ ³íòàêòíèõ

òâàðèí ïîð³ã (Ï) âèíèêíåííÿ ÌÐ ñòàíîâèâ 940,0 ìÂ ± 20,0 ìÂ, äëÿ òâàðèí ç ñóïåððåôëåêñ³ºþ � 321,0 ìÂ ± 22,2 ìÂ.
Ïîäðàçíåííÿ íàíîñèëè åëåêòðè÷íèì ñòèìóëîì ïðÿìîêóòíî¿ ôîðìè ç òðèâàë³ñòþ 0,3 ìñ. Ñóñ³äí³ êîð³íö³ äëÿ
çàïîá³ãàííÿ çàò³êàííÿ ñòðóì³â áóëè ïåðåð³çàí³. 21 � àìïë³òóäà 1�ãî, 22 � 2-ãî êîìïîíåíò³â ÌÐ âåíòðàëüíîãî êîð³íöÿ.
Çà 100 % ïðèéíÿòà àìïë³òóäà ÌÐ ïðè ñòèìóëÿö³¿ RDL

5
 ñèëîþ â 2Ï

à

á

%

%

1

21

1

21

22

22

ÌÐ (äèâ ðèñ. 4,á). Ðàçîì ç òèì äèíàì³êà
öüîãî ãàëüìóâàííÿ â ö³ëîìó â³äïîâ³äàº
òàê³é ó ³íòàêòíèõ òâàðèí. Ñë³ä çàóâàæèòè,
ùî ââåäåííÿ ñòðèõí³íó ïîâí³ñòþ óñóâàëî
ãàëüìóâàííÿ ÌÐ, ùî ñâ³ä÷èòü ïðî éîãî
ïîñòñèíàïòè÷íèé õàðàêòåð.

Òàêèì ÷èíîì, âèõîäÿ÷è ç íàâåäåíèõ
ðåçóëüòàò³â ìîæíà ââàæàòè, ùî ðåçóëüòàòè
ïðî õàðàêòåð ÌÐ âåíòðàëüíîãî êîð³íöÿ çà
óìîâ ñóïåððåôëåêñ³¿  íå º àðòåôàêòîì.
Á³ëüø ðàíí³ äîñë³äæåííÿ [7, 8, 10], à òàêîæ
ôàêòè÷íèé ìàòåð³àë,  îòðèìàíèé ó ö³é
ðîáîò³, ñâ³ä÷àòü, ùî äðóãèé êîìïîíåíò º
ðåçóëüòàòîì âçàºìîä³¿ ÌÐ ç íåçáóäæåíèìè
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%

1

22

21

Ðèñ. 3. Õàðàêòåð âçàºìîä³¿ ñåãìåíò³â L
4
 ³ L

5
 ñïèííîãî ìîçêó ó ³íòàêòíèõ òâàðèí (1) òà ó òâàðèí, ÿê³ çíàõîäèëèñÿ çà

óìîâ ñï³íàëüíî¿ ñóïåððåôëåêñ³¿ 21,
 
22). Â³äâåäåííÿ â³ä RVL

5
. Êîíäèö³îíóâàëüíå ïîäðàçíåííÿ � RDL

4
, ñòàíäàðòíå �

RDL
5
. Çà â³ññþ àáñöèñ � àìïë³òóäà ìîíîñèíàïòè÷íèõ ðîçðÿä³â âåíòðàëüíîãî êîð³íöÿ (çà 100 % ïðèéíÿòî ¿¿ çíà÷åííÿ

ïðè ñòàíäàðòíîìó ïîäðàçíåíí³ RDL
5
). Çà â³ññþ îðäèíàò � ³íòåðâàë ì³æ ïîäðàçíåííÿìè

Çáóäæåííÿ òà ãàëüìóâàííÿ

âîëîêíàìè âåíòðàëüíîãî êîð³íöÿ.  Ïðè
öüîìó ÌÐ â³ä³ãðàº ðîëü ñâîºð³äíîãî åëåêò-
ðè÷íîãî �ïîäðàçíèêà�. ² ä³éñíî, äðóãèé
êîìïîíåíò ÌÐ âåíòðàëüíîãî êîð³íöÿ ç�ÿâëÿ-
ºòüñÿ ò³ëüêè òîä³, êîëè àìïë³òóäà ÌÐ ñÿãàº
ïåâíîãî çíà÷åííÿ, äîñòàòíüîãî äëÿ çáóä-
æåííÿ âîëîêîí, ÿê³  íå áåðóòü ó÷àñò³  ó
ðåôëåêòîðíîìó ðîçðÿä³ (äèâ. ðèñ. 2,à,á).

Ïðè öüîìó, î÷åâèäíî, ñóòòºâî çìåí-
øóºòüñÿ ï³äïîðîãîâà îáëÿì³âêà çáóäæåíîãî
ìîòîíåéðîííîãî  ïóëó,  âíàñë³äîê ÷îãî
ì³æñåãìåíòàðí³ âçàºìîä³¿ ñòàþòü á³ëüø
ñëàáêèìè ³, ãîëîâíèì ÷èíîì, â³äçíà÷àþòüñÿ
ãàëüì³âíèìè âïëèâàìè ç ñåãìåíòà L

4
 íà

ìîòîíåéðîíè ñåãìåíòà L
5
. Õàðàêòåð òàêîãî

ãàëüìóâàííÿ  (äèâ .  ðèñ .  3 ,á)  ïîòðåáó º
ïîäàëüøîãî äîñë³äæåííÿ.

Ö³êàâèìè, ç íàøî¿ òî÷êè çîðó, º ðåçóëü-
òàòè âèâ÷åííÿ àíòèäðîìíîãî ãàëüìóâàííÿ
ÌÐ âåíòðàëüíîãî êîð³íöÿ. ßê áóëî ïîêàçàíî
ðàí³øå [14], êîíäèö³îíóâàëüíå ïîäðàçíåííÿ
RVL

5
 ïðèçâîäèòü äî çìåíøåííÿ àìïë³òóäè

ÌÐ, âèêëèêàíî¿ ïîäðàçíåííÿì RDL
5
, ìàéæå

íà 50 %. Ïîä³áí³ ðåçóëüòàòè îòðèìàí³ ³ â
íàøîìó äîñë³äæåíí³ ó ³íòàêòíèõ òâàðèí
(äèâ. ðèñ.4,à). À îñü àíòèäðîìíå ãàëüìó-
âàííÿ â óìîâàõ ñóïåððåôëåêñ³¿ âèÿâèëîñÿ
çíà÷íî ñëàáê³øèì (äèâ. ðèñ. 4,á).

Àíòèäðîìíå ãàëüìóâàííÿ ó ùóð³â çó-
ìîâëþºòüñÿ â îñíîâíîìó ã³ïåðïîëÿðèçàö³é-
íèìè çì³íàìè ó ìîòîíåéðîíàõ ï³ñëÿ çáóä-
æåííÿ [14,  20].  Î÷åâèäíî, ùî çà óìîâ
ñóïåððåôëåêñ³¿ àíòèäðîìíî çáóäæóºòüñÿ
ìåíøà ê³ëüê³ñòü ìîòîíåéðîí³â. Öå òèì
á³ëüøå äèâíî, ùî äðóãèé êîìïîíåíò ÌÐ
âåíòðàëüíîãî êîð³íöÿ ïîâèíåí òàêîæ àíòè-
äðîìíî çáóäæóâàòè ìîòîíåéðîíè [10].
Ðàçîì ç òèì ïîêàçàíî, ùî 4-àì³íîï³ðèäèí
ñóòòºâî çìåíøóº çáóäëèâ³ñòü  âîëîêîí
âåíòðàëüíèõ êîð³íö³â [11]. Ìîæëèâî, öå ³ º
ïðè÷èíîþ çìåíøåííÿ àíòèäðîìíîãî ãàëü-
ìóâàííÿ ó çàñòîñîâàí³é ìîäåë³ ñóïåððåô-
ëåêñ³¿; íå âèêëþ÷åíî çìåíøåííÿ àêòèâíîñò³
êë³òèí Ðåíøîó. Ö³êàâî, ùî ï³ä ÷àñ ñóïåð-
ðåôëåêñ³¿ çáåð³ãàþòüñÿ ðåöèïðîêí³ âçàºìî-
â³äíîñèíè çãèíàëüíèõ ³ ðîçãèíàëüíèõ ìîòî-
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íåéðîí³â (äèâ. ðèñ. 4,á). Î÷åâèäíî, ùî ³ ïðè
íàäì³ðíî ï³äâèùåí³é çáóäëèâîñò³ ðåôëåê-
òîðíèõ äóã âîíè çáåð³ãàþòüñÿ.

A.G. Rodinsky

EXCITATION  AND  INHIBITION
IN  MONOSYNAPTIC  REFLEX ARCS
OF  WHITE  RATS  IN  CONDITIONS  OF
SPINAL SUPERREFLEXION

The mechanisms of excitation and inhibition in monosynaptic
reflex arcs of white rats in conditions of spinal superreflexion
(a state, in which the amplitude of reflex monosynaptic dis-
charges of a ventral root (MD VR) is close to a threshold of

excitation of motoneurons axon) were investigated. The
character of MD VR during recording of their reflex discharges
from cut and uncut VR was studied. Previously established
pattern MR VR generation as extremely high voltage and pres-
ence of its second component are observed in these condi-
tions. In a state of superreflexion intersegmental interactions
getting weaker and are particularly characterized by inhibitive
influences from segment

 
L

4
 on motoneurons of segment

 
L

5
. It

is shown that in animals with spinal superreflexion expression
of the antidromic inhibition is weaker compare to intact ones.
It was defined that reciprocal interrelations of flexor and ex-
tensor motoneurons are maintained and even strengthen.

Dnipropetrovsk State Medical Academy, Ministry of Health
of Ukraine, Dnipropetrovsk

Î.Ã. Ðîäèíñüêèé

Ðèñ. 4. Àíòèäðîìíå (à) òà ðåöèïðîêíå (á) ãàëüìóâàííÿ ìîíîñèíàïòè÷íèõ ðîçðÿä³â (ÌÐ) âåíòðàëüíîãî êîð³íöÿ ó
³íòàêòíèõ òâàðèí (1) òà ó òâàðèí, ÿê³ ïåðåáóâàëè çà óìîâ ñóïåððåôëåêñ³¿ (2): à � çì³íà àìïë³òóäè ÌÐ:
êîíäèö³îíóâàëüíå ïîäðàçíåííÿ � RVL

5
, ñòàíäàðòíå � RDL

5
, â³äâåäåííÿ â³ä RVL

5
. Öèôðè ïî ãîðèçîíòàë³ � ÷àñ ì³æ

êîíäèö³îíóâàëüíèì ³ ñòàíäàðòíèì ïîäðàçíåííÿìè, á � çì³íà àìïë³òóäè ÌÐ: êîíäèö³îíóâàëüíå ïîäðàçíåííÿ íàíîñèëè
íà ìàëîãîì³ëêîâèé, à ñòàíäàðòíå � íà âåëèêîãîì³ëêîâèé íåðâè

à

á

%

%

1

2

1

2
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