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Äîñë³äæåííÿ ãóìîðàëüíèõ àóòî³ìóííèõ ðåàêö³é äî
íåéðîñïåöèô³÷íèõ á³ëê³â ó ðàç³ åêñïåðèìåíòàëüíîãî
àëåðã³÷íîãî åíöåôàëîì³ºë³òó íà åòàïàõ ïàòîãåíåçó òà
³ìóíîêîðåêö³¿ àëîãåííîþ íåðâîâîþ òêàíèíîþ

Â ýêñïåðèìåíòå íà êðûñàõ ñ ýêñïåðèìåíòàëüíûì àëåðãè÷åñêèì ýíöåôàëîìèåëèòîì (ÝÀÝ) èññëå-
äîâàëè èììóíîêîððèãèðóþùåå âëèÿíèå êëåòî÷íûõ ñóñïåíçèé ãîëîâíîãî ìîçãà íîâîðîæäåííûõ
êðûñ, îáîãàùåííûõ íåéðîíàìè è ãëèàëüíûìè êëåòêàìè ñ ïîìîùüþ ìåòîäà ïðåïëåéòèíãà. Êîí-
òðîëåì ñëóæèëè èíòàêòíûå æèâîòíûå è æèâîòíûå ñ èíäóöèðîâàííûì ÝÀÝ, êîòîðûì ââîäè-
ëè ïèòàòåëüíóþ ñðåäó. Ïîêàçàíî, ÷òî òÿæåëîå êëèíè÷åñêîå òå÷åíèå ÝÀÝ, ïî ñðàâíåíèþ ñ
ëåãêèì êëèíè÷åñêèì òå÷åíèåì, ñîïðîâîæäàëîñü äîñòîâåðíî áîëåå âûñîêèìè òèòðàìè àóòîàí-
òèòåë ê îñíîâíîìó áåëêó ìèåëèíà, ñîõðàíÿþùèìèñÿ íà ïîâûøåííîì óðîâíå â òå÷åíèå 3 ìåñ.
Âíóòðèáðþøèííîå ââåäåíèå íåéðîíàëüíîé ôðàêöèè êëåòîê ìîçãà îêàçûâàëî êîððèãèðóþùåå
äåéñòâèå íà êëèíè÷åñêèå ïðîÿâëåíèÿ ÝÀÝ ó êðûñ è ãóìîðàëüíûé àóòîèììóííûé îòâåò ê
íåéðîàíòèãåíàì.

ÂÑÒÓÏ

Åêñïåðèìåíòàëüíèé àëåðã³÷íèé åíöåôàëîì³º-
ë³ò (ÅÀÅ) âèêîðèñòîâóºòüñÿ äëÿ âèâ÷åííÿ
äåì³ºë³í³çóâàëüíèõ ïðîöåñ³â ó öåíòðàëüí³é íå-
ðâîâ³é ñèñòåì³, ïàòîãåíåçó àóòî³ìóííèõ ðîç-
ëàä³â ³ òåðàï³¿ íåâðîëîã³÷íèõ òà îïîñåðåäêî-
âàíèõ ³ìóííîþ ñèñòåìîþ õâîðîá [8]. Íåçâà-
æàþ÷è íà òðèâàëå äîñë³äæåííÿ ïàòîãåíåçó
äåì³ºë³í³çîâàíèõ çàõâîðþâàíü, ìåõàí³çìè, ùî
ëåæàòü â ¿õ îñíîâ³, çàëèøàþòüñÿ íåçðîçóì³-
ëèìè.

Íèí³ ïåðåâàæàþòü óÿâëåííÿ ïðî ïðî-
â³äíó ðîëü àóòî³ìóííèõ ïðîöåñ³â ó ïàòîãå-
íåç³ äåì³ºë³í³çîâàíèõ õâîðîá [6,14,27]. Çîê-
ðåìà, äëÿ ìíîæèííîãî ñêëåðîçó õàðàêòåðí³
îçíàêè, âëàñòèâ³ àóòî³ìóííèì çàõâîðþâàí-
íÿì: ãåíåòè÷íà ñõèëüí³ñòü, ïðîãðåñóþ÷èé ïå-
ðåá³ã ç åêçàöåðáàö³ÿìè òà ñïîíòàííèìè ðåì³-
ñ³ÿìè, ìîæëèâ³ñòü â³äòâîðåííÿ íà òâàðèíàõ,
âèÿâëåííÿ â êðîâ³ õâîðèõ àóòîàíòèò³ë ³ öèð-
êóëþþ÷èõ ³ìóííèõ êîìïëåêñ³â [13]. Ïîðó-
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øåííÿ áàð�ºðíî¿ ôóíêö³¿ ãåìàòîåíöåôàë³÷íî¿
ñèñòåìè çóìîâëþº åêñòðàíåâðàëüíó ñåíñèá³-
ë³çàö³þ ³ ðîçâèòîê àóòî³ìóííèõ ðåàêö³é. Âàæ-
ëèâèìè ëàíêàìè â ïàòîãåíåç³ ìíîæèííîãî
ñêëåðîçó º çìåíøåííÿ ê³ëüêîñò³ Ò-ñóïðåñîð³â
³ çì³íà ¿õ ôóíêö³îíàëüíî¿ àêòèâíîñò³, ïîðó-
øåííÿ áàëàíñó ³ìóíîðåãóëÿòîðíèõ êë³òèí âíàñ-
ë³äîê çíèæåííÿ ÷èñëà Ò-ñóïðåñîð³â ³ çá³ëü-
øåííÿ Ò-õåëïåð³â, çíèæåííÿ àêòèâíîñò³ êë³-
òèí-ê³ëåð³â, ñòèìóëÿö³ÿ B-êë³òèííèõ êëîí³â,
ñåíñèá³ë³çàö³ÿ ë³ìôîöèò³â äî îñíîâíîãî á³ëêà
ì³ºë³íó (ÎÁÌ) ³ íàÿâí³ñòü ó êðîâ³ öèðêó-
ëþþ÷èõ ³ìóííèõ êîìïëåêñ³â [6,19,25]. Ïðî-
òå çàëèøàºòüñÿ äèñêóñ³éíèì ïèòàííÿ ïðî ïàòî-
ãåííó ä³þ êë³òèííèõ ³ ãóìîðàëüíèõ ³ìóííèõ
ôàêòîð³â íà ì³ºë³í³çîâàí³ ñòðóêòóðè ìîçêó.

Àêòóàëüíîþ º ðîçðîáêà ñïîñîá³â ãåííî¿
òà êë³òèííî¿ òåðàï³¿ ç âèêîðèñòàííÿì åìáð³î-
íàëüíèõ òêàíèí, çîêðåìà, ìîæëèâî¿ ³ìóíî-
êîðèãóþ÷î¿ ä³¿ íåðâîâî¿ òêàíèíè íà ïàòîëîã³÷í³
ïðîöåñè ó åêñïåðèìåíòàëüíèõ òâàðèí íà åòà-
ïàõ ³íäóêö³¿ ÅÀÅ ³ ïîÿñíåííÿ äîö³ëüíîñò³ çà-
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ñòîñóâàííÿ öüîãî âèäó òåðàï³¿ ó ïàö³ºíò³â ç
äåì³ºë³í³çóâàëüíèìè çàõâîðþâàííÿìè. Äîñ-
ë³äæåííÿ êë³òèí íåçð³ëîãî ìîçêó ïðèâåðòà-
þòü óâàãó ñâî¿ì ð³çíîá³÷íèì ë³êóâàëüíèì
åôåêòîì: çàì³ùóâàëüíèì, òðîô³÷íèì, ³ìóíîêî-
ðèãóþ÷èì, äèôåðåíö³þâàëüíèì òîùî. Çíà÷-
íèé ïðîãðåñ ó ðîçðîáö³ ïîêàçàíü äî âèêîðè-
ñòàííÿ íåäèôåðåíö³éîâàíî¿ òêàíèíè ÖÍÑ ïîâ�ÿ-
çàíèé ç âèÿâëåííÿì ó òåñòàõ in vitro òà in
vivo ñóòòºâèõ â³äì³ííîñòåé ì³æ íåéðîíàìè òà
ãë³àëüíèìè êë³òèíàìè [10,11].

Ìåòîþ íàøî¿ ðîáîòè áóëî âèâ÷åííÿ äèíà-
ìiêè ãóìîðàëüíî¿ àóòîiìóííî¿ âiäïîâiäi äî íåéðî-
ñïåöèôi÷íèõ áiëêiâ (ÍÑÁ) ó ùóðiâ ç ðiçíèì
êëiíi÷íèì ïåðåáiãîì ÅÀÅ òà ïðè ââåäåííi çáàãà-
÷åíèõ ôðàêöié íåéðîíiâ òà ãëiàëüíèõ êëiòèí.

ÌÅÒÎÄÈÊÀ

Ó ùóð³â (n=51) ÅÀÅ ìîäåëþâàëè îäíîðàçî-
âîþ ³ìóí³çàö³ºþ ãîìîãåíàòîì òêàíèíè ñïèí-
íîãî ìîçêó ùóð³â (50 ìã/100 ã) ³ 2 ìã ÁÖÆ
ó ïîâíîìó àä�þâàíò³ Ôðåéíäà ó ïîäóøå÷êè
ëàï. Òÿæê³ñòü õâîðîáè îö³íþâàëè çà øêàëîþ:
â³äñóòí³ñòü êë³í³÷íèõ ïðîÿâ³â � 0 áàë³â, çíè-
æåíèé òîíóñ õâîñòà � 1 áàë, ñëàáê³ñòü àáî
ëåãêèé ïàðàë³÷ çàäí³õ ê³íö³âîê � 2 áàëè, âàæ-
êèé ïàðàë³÷ çàäí³õ àáî âñ³õ ÷îòèðüîõ ê³íö³âîê
� 3 áàëè, ïåðåäñìåðòíèé ñòàí � 4 áàëè, ñìåðòü
� 5 áàë³â. Íà 12, 14, 16-òó äîáó ï³ñëÿ ³íäóêö³¿
ÅÀÅ ùóðàì âíóòð³øíüîî÷åðåâèííî ïðîâîäè-
ëè ³ìóíîêîðåêö³þ. ²ìóíîêîðèãóþ÷ó ä³þ àëî-
ãåííî¿ íåðâîâî¿ òêàíèíè íîâîíàðîäæåíèõ òâà-
ðèí âèâ÷àëè ó íàñòóïíèõ ñåð³ÿõ äîñë³ä³â: ² -
ïðè ââåäåíí³ òâàðèíàì ç ³íäóêîâàíèì ÅÀÅ
çáàãà÷åíèõ ôðàêö³é ãë³àëüíèõ êë³òèí ³ ²² -
íåéðîíàëüíèõ êë³òèí àëîãåííî¿ íåðâîâî¿ òêà-
íèíè (5-8 ì³ëüéîí³â êë³òèí íà 1 òâàðèíó).
Çáàãà÷åííÿ êë³òèííî¿ ñóñïåíç³¿ íåéðîíàìè òà
ãë³àëüíèìè êë³òèíàìè ïðîâîäèëè ìåòîäîì
ïðåïëåéòèíãó [10]. Êîíòðîëåì áóëè ³íòàêòí³
òâàðèíè (n=30) òà òâàðèíè ç ³íäóêîâàíèì
ÅÀÅ, ÿêèì ââîäèëè æèâèëüíå ñåðåäîâèùå.
Äîñë³äè ïðîâîäèëè íà 20, 30, 35, 60, 100-òó
äîáó ï³ñëÿ ³íäóêö³¿ ÅÀÅ.

Ó ñèðîâàòêàõ êðîâ³ ùóð³â âèçíà÷àëè
àóòîàíòèò³ëà äî íåéðîàíòèãåí³â ÎÁÌ, S-100

òà NSE çà äîïîìîãîþ òâåðäîôàçíîãî ²ÔÀ [18]
³ âèðàæàëè â óìîâíèõ îäèíèöÿõ. Âèçíà÷åí-
íÿ ðîçì³ð³â ³ êîíöåíòðàö³¿ ³ìóííèõ êîìïëåêñ³â
(²Ê) ó ñèðîâàòêàõ êðîâ³ ïðîâîäèëè çà ìåòî-
äèêîþ, â îñíîâó ÿêî¿ ïîêëàäåíî çäàòí³ñòü
ïîë³åòèëåíãë³êîëþ îñàäæóâàòè ²Ê ð³çíîãî
ðîçì³ðó [15]. Êîíöåíòðàö³þ ²Ê çíàõîäèëè
çà êàë³áðóâàëüíèì ãðàô³êîì çàëåæíîñò³ îï-
òè÷íî¿ ãóñòèíè â³ä êîíöåíòðàö³¿ á³ëêîâîãî ñòàí-
äàðòó (áè÷à÷îãî  ñèðîâàòêîâîãî àëüáóì³íó)
â ì³ë³ãðàìàõ ïðè 280 íì [1].

ÐÅÇÓËÜÒÀÒÈ

Ïðè â³äòâîðåíí³ ÅÀÅ âèÿâèëèñÿ ãðóïè òâà-
ðèí ç ð³çíèì ñòóïåíåì âèðàæåíîñò³ êë³í³÷íèõ
ïðîÿâ³â: ç ëåãêîþ ôîðìîþ ÅÀÅ (ñòóï³íü òÿæ-
êîñò³ 1-2 áàëè) ³ âàæêîþ ôîðìîþ ÅÀÅ (3-4
áàëè) íà ï³êó êë³í³÷íèõ ïðîÿâ³â.

Êë³í³÷íî çàõâîðþâàííÿ âèÿâëÿëîñÿ çíè-
æåííÿì òîíóñó õâîñòà, ñëàáê³ñòþ çàäí³õ ê³í-
ö³âîê, ïàðàë³÷åì çàäí³õ àáî óñ³õ ÷îòèðüîõ
ê³íö³âîê. Ï³ê êë³í³÷íèõ ñèìïòîì³â ðîçâèâàâ-
ñÿ íà 15 � 18-òó äîáó, ç ïîñòóïîâèì ñïîíòàí-
íèì îäóæàííÿì äî 28 � 35-¿ äîáè.

Âíóòð³øíüîî÷åðåâèííå ââåäåííÿ çáàãà÷å-
íî¿ íåéðîíàìè ôðàêö³¿ êë³òèí ìîçêó ñóïðî-
âîäæóâàëîñÿ çìåíøåííÿì óäâ³÷³ ê³ëüêîñò³ òâà-
ðèí ç âèðàæåíèìè êë³í³÷íèìè ïðîÿâàìè õâî-
ðîáè íà 15-òó äîáó ïîð³âíÿíî ç³ çíà÷åííÿìè
ó òâàðèí êîíòðîëüíî¿ ãðóïè ç ÅÀÅ. Ââåäåí-
íÿ ãë³àëüíèõ êë³òèí íå âïëèâàëî ³ñòîòíî íà
äèíàì³êó ðîçâèòêó ÅÀÅ, ïðîòå íà 35-òó äîáó
÷àñòêà òâàðèí, ùî îäóæàëè, ó ö³é ãðóï³ áóëà
âäâ³÷³ ìåíøîþ, í³æ ó ãðóï³ ïîð³âíÿííÿ, ùî
ñâ³ä÷èòü ïðî óñêëàäíåííÿ ïåðåá³ãó ÅÀÅ.

Âàæêèé êë³í³÷íèé ïåðåá³ã ÅÀÅ ñóïðî-
âîäæóâàâñÿ çíà÷íî âèùèìè òèòðàìè àóòîàí-
òèò³ë äî ÍÑÁ (ðèñ. 1,I), ïîð³âíÿíî ç ëåãêèì
êë³í³÷íèì ïåðåá³ãîì ÅÀÅ (ðèñ. 1,II). Öÿ ð³çíè-
öÿ áóëà äîñòîâ³ðíîþ íà 35-òó äîáó ñòîñîâíî
àóòîàíòèò³ë äî ÎÁÌ: çíà÷åííÿ âêàçàíîãî ïî-
êàçíèêà ó ùóð³â ç âàæêèì ïåðåá³ãîì ÅÀÅ
ñòàíîâèëî 23,27 óì.îä. + 0,99 óì.îä., ó ùóð³â
ç ëåãêèìè ïðîÿâàìè ÅÀÅ � 15,64 óì.îä. +
0,66 óì.îä. (Ð<0,05). Îäíàê ó òâàðèí ç ëåã-
êèìè êë³í³÷íèìè îçíàêàìè ÅÀÅ íà 30-òó äîáó

Äîñë³äæåííÿ ãóìîðàëüíèõ àóòî³ìóííèõ ðåàêö³é
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çàðåºñòðîâàíî äîñòîâ³ðíå ï³äâèùåííÿ àóòîàí-
òèò³ë äî ÎÁÌ, ÿêå íà 35-òó äîáó çíèæóâàëî-
ñÿ äî íîðìè, òîä³ ÿê ó òâàðèí ç âàæêèì
êë³í³÷íèì ïåðåá³ãîì òèòð ÎÁÌ-ñïåöèô³÷íèõ
àóòîàíòèò³ë çáåð³ãàâñÿ ï³äâèùåíèì ó âñ³ òåð-
ì³íè ñïîñòåðåæåííÿ. Òàêèì ÷èíîì, ïðè ëåã-
êîìó êë³í³÷íîìó ïåðåá³ãó ÅÀÅ ð³âåíü àóòî-
àíòèò³ë äî ÎÁÌ íàðîñòàâ ï³çí³øå (íà 30-òó
äîáó), í³æ ïðè âàæêîìó êë³í³÷íîìó ïåðåá³ãó
(íà 20-òó äîáó) ³ çíèæóâàâñÿ ïðàêòè÷íî äî

íîðìè íà 35-òó äîáó, òîáòî íà ìîìåíò êë³-
í³÷íîãî îäóæàííÿ. Ìîæíà ïðèïóñòèòè, ùî
êîìïëåêñ íåîáõ³äíèõ óìîâ äëÿ çàïóñêó ãó-
ìîðàëüíèõ àóòî³ìóííèõ ðåàêö³é ïðè ëåãêî-
ìó êë³í³÷íîìó ïåðåá³ãó ñêëàäàºòüñÿ ï³çí³øå,
à íà ìîìåíò êë³í³÷íîãî îäóæàííÿ àóòî³ìóííà
â³äïîâ³äü ïðàêòè÷íî çàòóõàº. Íà ïðîòèâàãó,
ïðè òÿæêîìó êë³í³÷íîìó ïåðåá³ãó ãóìîðàëü-
íà àóòî³ìóííà â³äïîâ³äü ðîçâèâàºòüñÿ ðàí³øå
³ óòðèìóºòüñÿ íà âèñîêîìó ð³âí³ ïðîòÿãîì

Ì. ². Ë³ñÿíèé, Ë. Ä. Ëþáè÷, Î. Â. Ìàðêîâà, Ë. Ì. Áºëüñüêà

Ðèñ. 1. Äèíàì³êà ð³âíÿ àóòîàíòèò³ë (óì.îä.) äî íåéðîñïåöèô³÷íèõ á³ëê³â: îñíîâíîãî á³ëêà ì³ºë³íó (à),
á³ëêà S-100 (á), á³ëêà NSE (â) � íà åòàïàõ ³íäóêö³¿ åêñïåðèìåíòàëüíîãî àëåðã³÷íîãî åíöåôàëîì³ºë³òó ó
ùóð³â ç âàæêèì (I) òà ëåãêèì (II) ñòóïåíåì âèðàæåíîñò³ êë³í³÷íèõ ïðîÿâ³â. 1 - êîíòðîëüí³ ïîêàçíèêè,
2 - äîñë³ä.
* ð³çíèöÿ ñòàòèñòè÷íî äîñòîâ³ðíà â³äíîñíî êîíòðîëþ (P<0,05).
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âñüîãî òåðì³íó äîñë³äæåíü. Â³äíîñíî ³íøèõ
ÍÑÁ ñïîñòåð³ãàëàñÿ òàêà æ òåíäåíö³ÿ, ïðîòå
ö³ çì³íè íå áóëè äîñòîâ³ðíèìè.

Ââåäåííÿ òâàðèíàì ç òÿæêèìè êë³í³÷íè-
ìè ïðîÿâàìè ÅÀÅ çáàãà÷åíèõ ãë³àëüíèõ ôðàê-
ö³é íåðâîâî¿ òêàíèíè íå çì³íþâàëî ð³âåíü
àíòèò³ë äî âñ³õ äîñë³äæóâàíèõ ÍÑÁ (ðèñ. 2)
-â³äáóâàëîñÿ íåäîñòîâ³ðíå çíèæåííÿ ëèøå
ð³âíÿ àíòèò³ë äî S-100 íà 60-òó ³ 100-òó äîáó
ï³ñëÿ ïî÷àòêó åêñïåðèìåíòó. Ââåäåííÿ äîñë³ä-
íèì ùóðàì ôðàêö³é íåðâîâèõ êë³òèí, çáàãà-
÷åíèõ íåéðîíàìè, ñóòòºâî íå âïëèâàëî íà

ð³âåíü àóòîàíòèò³ëîóòâîðåííÿ, à â äåÿê³ ñòðî-
êè äîñë³äæåííÿ íàâ³òü ñòèìóëþâàëî âèðîá-
ëåííÿ àóòîàíòèò³ë äî NSE ó äåÿêèõ òâàðèí
(20-òà, 35-òà äîáà). Ìîæëèâî, ââåäåí³ íåé-
ðîíàëüí³ êë³òèíè òâàðèíàì ç ÅÀÅ ñïðèéìà-
ëèñü ³ìóííîþ ñèñòåìîþ ðåöèï³ºíò³â ÿê äî-
äàòêîâèé àíòèãåííèé ñòèìóë àóòîàíòèò³ëî-
óòâîðåííÿ äî íåéðîíàëüíîãî àíòèãåíó.

Êë³í³÷íî âíóòð³øíüîî÷åðåâèííå ââåäåí-
íÿ çáàãà÷åíî¿ íåéðîíàìè ôðàêö³¿ êë³òèí ìîç-
êó ñóïðîâîäæóâàëîñÿ çìåíøåííÿì ê³ëüêîñò³
òâàðèí ç âèðàæåíèìè êë³í³÷íèìè ïðîÿâàìè

Äîñë³äæåííÿ ãóìîðàëüíèõ àóòî³ìóííèõ ðåàêö³é

Ðèñ. 2. Âïëèâ ³ìóíîêîðåêö³¿ çáàãà÷åíèìè ôðàêö³ÿìè íåéðîí³â ³ ãë³àëüíèõ êë³òèí íà äèíàì³êó ð³âíÿ àóòîàí-
òèò³ë (óì.îä.) äî íåéðîñïåöèô³÷íèõ á³ëê³â: îñíîâíîãî á³ëêà ì³ºë³íó (à), á³ëêà S-100 (á), á³ëêà NSE (â) �
íà åòàïàõ ³íäóêö³¿ åêñïåðèìåíòàëüíîãî àëåðã³÷íîãî åíöåôàëîì³ºë³òó (ÅÀÅ) ó ùóð³â ³ç âàæêèì ñòóïåíåì
êë³í³÷íèõ ïðîÿâ³â: 1 - êîíòðîëüí³ ïîêàçíèêè, 2 - ÅÀÅ, 3 - ÅÀÅ ³ ââåäåííÿ íåéðîíàëüíîçáàãà÷åíî¿ ôðàêö³¿,
4 - ÅÀÅ ³ ââåäåííÿ ãë³àëüíîçáàãà÷åíî¿ ôðàêö³¿.
* ð³çíèöÿ ñòàòèñòè÷íî äîñòîâ³ðíà â³äíîñíî êîíòðîëþ (P<0,05); ** ð³çíèöÿ ñòàòèñòè÷íî äîñòîâ³ðíà â³äíîñíî
çíà÷åíü ì³æ ãðóïàìè  (P<0,05).
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õâîðîáè ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ
òâàðèí ç ÅÀÅ.

Ââåäåííÿ ãë³àëüíî çáàãà÷åíèõ ôðàêö³é
êë³òèí àëîãåííîãî ãîëîâíîãî ìîçêó óñêëàä-
íþâàëî ïåðåá³ã ÅÀÅ. Äîñòîâ³ðíèõ çì³í äè-
íàì³êè ð³âí³â àóòîàíòèò³ë äî ÍÑÁ ï³ä âïëè-
âîì ãë³àëüíèõ êë³òèí íàìè íå çàðåºñòðîâàíî,
ïðîòå ñïîñòåð³ãàëàñÿ òåíäåíö³ÿ äî çíèæåííÿ
ÎÁÌ-ñïåöèô³÷íèõ àóòîàíòèò³ë ó ãðóï³ ùóð³â
ç ÅÀÅ, ÿêèì ââîäèëè ãë³àëüíî çáàãà÷åí³ ôðàê-

ö³¿ êë³òèí àëîãåííî¿ íåðâîâî¿ òêàíèíè, ïî-
ð³âíÿíî ç ãðóïîþ íåë³êîâàíèõ òâàðèí.

Îòæå, ìîæíà çðîáèòè ïîïåðåäí³é âèñ-
íîâîê ïðî ïåâíó çàëåæí³ñòü ì³æ êë³í³÷íèì
åôåêòîì ³ ð³âíåì àóòîàíòèò³ë äî ÍÑÁ. Òàê,
ï³ä âïëèâîì íåéðîíàëüíî¿ ôðàêö³¿ íåðâîâî¿
òêàíèíè çá³ëüøóâàëàñÿ ÷àñòêà òâàðèí, ùî
îäóæàëè, à àóòîàíòèò³ëîóòâîðåííÿ äî ÎÁÌ
çàëèøàëîñÿ íîðìàëüíèì (íåçì³íåíèì); ï³ä
âïëèâîì ãë³àëüíî¿ ôðàêö³¿ íåðâîâî¿ òêàíèíè
çìåíøóâàëîñÿ ÷èñëî òâàðèí, ùî îäóæàëè, à
òàêîæ çíèçèëèñÿ ð³âí³ ÎÁÌ-ñïåöèô³÷íèõ
àóòîàíòèò³ë.

Ó òâàðèí ç ÅÀÅ íà 20-òó äîáó ï³ñëÿ
³íäóêö³¿ âñ³ ôðàêö³¿ ²Ê áóëè äîñòîâ³ðíî çíè-
æåí³ â³äíîñíî êîíòðîëüíèõ çíà÷åíü(ðèñ.3),
ï³äâèùóþ÷èñü ç 30-¿ äî 100-¿ äîáè, îñîáëèâî
çíà÷óùå çá³ëüøóâàëàñÿ êîíöåíòðàö³ÿ íèçüêî-
ìîëåêóëÿðíèõ ²Ê. Ïðè êîðåêö³¿ ÿê ãë³àëüíî
çáàãà÷åíîþ, òàê ³ íåéðîíàëüíî çáàãà÷åíîþ
ôðàêö³ºþ íåðâîâî¿ òêàíèíè ó ñèðîâàòö³ êðîâ³
äîñë³äíèõ òâàðèí ïðîäîâæóâàëè ðåºñòðóâà-
òèñÿ äîñòîâ³ðíî âèñîê³ êîíöåíòðàö³¿ íèçüêî-
ìîëåêóëÿðíèõ (íàéá³ëüø ïàòîãåííèõ) ²Ê ó
â³ääàëåí³ ï³ñëÿ ³íäóêö³¿ ÅÀÅ òåðì³íè (100-òà
äîáà).

ÎÁÃÎÂÎÐÅÍÍß

Êë³í³÷íèé ïåðåá³ã ÅÀÅ ñóïðîâîäæóâàâñÿ äî-
ñòîâ³ðíî ï³äâèùåíèìè òèòðàìè àóòîàíòèò³ë äî
ÎÁÌ, ùî óçãîäæóºòüñÿ ç äàíèìè ë³òåðàòó-
ðè. Àíòèò³ëà äî ÎÁÌ ââàæàþòüñÿ ìàðêåð-
íèìè äëÿ ìíîæèííîãî ñêëåðîçó [9] ³ âèçíà-
÷àþòüñÿ ó ñïèííîìîçêîâ³é ð³äèí³ 90-95% õâî-
ðèõ â àêòèâí³é ôàç³ çàõâîðþâàííÿ [41]. ßê
â³äîìî, ÎÁÌ º ìàðêåðîì ì³ºë³íó ³ îë³ãîäåí-
äðîöèò³â [2]. Ôóíêö³ÿ ÎÁÌ - îðãàí³çàö³ÿ
çá³ðêè ³ ï³äòðèìàííÿ ñòðóêòóðíî¿ ö³ë³ñíîñò³
ì³ºë³íó â ÖÍÑ. Á³ëîê ìàº âèñîêó åíöå-
ôàë³òîãåííó àêòèâí³ñòü: ïðàêòè÷íî ó âñ³õ òâà-
ðèí ï³ñëÿ ï³äøê³ðíîãî ââåäåííÿ î÷èùåíîãî
ïðåïàðàòó ÎÁÌ ó ïîâíîìó àä�þâàíò³ Ôðåéí-
äà ðîçâèâàºòüñÿ ÅÀÅ - àóòî³ìóííå çàõâîðþ-
âàííÿ, ùî ñóïðîâîäæóºòüñÿ äåì³ºë³í³çàö³ºþ
[8]. ÎÁÌ º âèêëþ÷íî ÷óòëèâèì äî ä³¿ êèñ-
ëî¿ ïðîòå¿íàçè ³ ïåðøèì âèëó÷àºòüñÿ ç ì³º-

Ì. ². Ë³ñÿíèé, Ë. Ä. Ëþáè÷, Î. Â. Ìàðêîâà, Ë. Ì. Áºëüñüêà

Ðèñ. 3. Êîíöåíòðàö³ÿ (ìã/ìë) âèñîêîìîëåêóëÿðíèõ
(à), ñåðåäíüîìîëåêóëÿðíèõ (á) òà íèçüêîìîëåêóëÿð-
íèõ (â) ³ìóííèõ êîìïëåêñ³â ó ñèðîâàòö³ êðîâ³ ùóð³â
íà åòàïàõ ïàòîãåíåçó åêñïåðèìåíòàëüíîãî  àëåðã³÷-
íîãî åíöåôàëîì³ºë³òó (ÅÀÅ) òà ïðè ³ìóíîêîðåêö³¿:
1 - êîíòðîëüí³ ïîêàçíèêè, 2 - ÅÀÅ, 3 - ÅÀÅ ³ ââåäåí-
íÿ ãë³àëüíîçáàãà÷åíî¿ ôðàêö³¿, 4 - ÅÀÅ ³ ââåäåííÿ
íåéðîíàëüíîçáàãà÷åíî¿ ôðàêö³¿.
*  ð³çíèöÿ ñòàòèñòè÷íî äîñòîâ³ðíà â³äíîñíî êîíòðî-
ëþ (P<0,05).
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ë³íó, ïîðóøóþ÷è éîãî ñòðóêòóðó ³ ïî÷èíàþ-
÷è ïðîöåñ äåì³ºë³í³çàö³¿. Öå ï³äòâåðäæóºòüñÿ
çàðåºñòðîâàíèì íàìè ó òâàðèí ç ÅÀÅ äîñòî-
â³ðíèì ï³äâèùåííÿì ð³âíÿ àíòèò³ë ñàìå äî
ÎÁÌ, õî÷ äëÿ äîñë³äæåíü áóëè âèêîðèñòàí³
òàêîæ ³íø³ íåéðîàíòèãåíè. Ó òâàðèí ç ÅÀÅ
ìè âèÿâèëè çíèæåííÿ âì³ñòó âèñîêîìîëåêó-
ëÿðíèõ ³ ï³äâèùåííÿ ñåðåäíüî- ³ íèçüêîìîëå-
êóëÿðíèõ ²Ê, ùî, ÿê â³äîìî, º íàéá³ëüø ïà-
òîãåííèìè ³ çäàòíèìè ÷èíèòè öèòîòîêñè÷íó
ä³þ íà êîìïëåìåíòàðí³ ñòðóêòóðè. Óòâîðåí³
²Ê ç öèòîòîêñè÷íîþ ä³ºþ ìîæóòü àêòèâóâàòè
ïðîòåîë³òè÷í³ ôåðìåíòí³ ñèñòåìè ìîçêó, ñïèí-
íîìîçêîâî¿ ð³äèíè òà êðîâ³.

Ó òâàðèí ç âàæêèìè êë³í³÷íèìè ïðî-
ÿâàìè òèòð àóòîàíòèò³ë äî ÎÁÌ çáåð³ãàâñÿ
ï³äâèùåíèì ó âñ³ òåðì³íè ñïîñòåðåæåííÿ (ïðî-
òÿãîì 3 ì³ñ), ùî ñâ³ä÷èòü ïðî àóòî³ìóííèé
ïðîöåñ, ùî ñàìîï³äòðèìóºòüñÿ. Ìîæëèâî,
àóòî³ìóííà â³äïîâ³äü ñïðÿìîâàíà ñïî÷àòêó
ïðîòè îäí³º¿ àíòèãåííî¿ äåòåðì³íàíòè ÎÁÌ,
à ïîò³ì â àóòî³ìóííèé ïðîöåñ çàëó÷àþòüñÿ
³íø³, ðàí³øå ïðèõîâàí³ äåòåðì³íàíòè [39].
Òàê, ïðè ³ìóí³çàö³¿ ÎÁÌ àóòîðåàêòèâíà
Ò-êë³òèííà â³äïîâ³äü ñïðÿìîâàíà ïðîòè îäí³º¿
³ìóíîäîì³íàíòíî¿ äåòåðì³íàíòè: ó ìèøåé ë³í³¿
(SJLõB10.PLF1) öå äîì³íàíòíà N-ê³íöåâà ïî-
ñë³äîâí³ñòü àì³íîêèñëîò ÎÁÌ 1-9. Îäíîðà-
çîâå ââåäåííÿ ïåïòèäó 1-9 ÎÁÌ ìîæå çàïóñ-
òèòè àóòî³ìóííèé ïðîöåñ. Ïðîòå ÷åðåç òðè
òèæí³ ï³ñëÿ ³í�ºêö³¿ ÎÁÌ âèçíà÷àºòüñÿ
Ò-êë³òèííà â³äïîâ³äü äî äîäàòêîâèõ, ëàòåíò-
íèõ äåòåðì³íàíò (ÎÁÌ 35-47, 81-100 ³ 121-
140). Á³ëüøå òîãî, ³íäóêö³ÿ ÅÀÅ ïåïòèäîì
ÎÁÌ 1-9 ïðèçâîäèòü äî â³äõèëåííÿ Ò-êë³òèí-
íî¿ â³äïîâ³ä³ äî çàíîâî ïðåçåíòîâàíèõ äåòåð-
ì³íàíò íà àóòîëîã³÷íîìó ÎÁÌ. Ìîæëèâî, ùî
³í³ö³àëüíà àêòèâàö³ÿ Ò-êë³òèí, ùî ³íô³ëüòðó-
þòü ìîçîê, ïðèçâîäèòü äî òêàíèííî¿ äåñòðóêö³¿,
ùî ñóïðîâîäæóºòüñÿ âèõîäîì ÎÁÌ ó ì³æ-
êë³òèííèé ïðîñò³ð. Åíçèìè ïðîì³æíèõ òêà-
íèí ìîæóòü äàë³ ïðîöåñóâàòè ÎÁÌ, ðîáëÿ-
÷è òàêèì ÷èíîì ìîæëèâîþ ïðåçåíòàö³þ ïðè-
õîâàíèõ äåòåðì³íàíò ³íøèì Ò-êë³òèíàì [19].
Êð³ì òîãî, êë³òèíè, ùî îïîñåðåäêîâóþòü çà-
ïàëåííÿ (ìàêðîôàãè, ïîë³ìîðôîíóêëåàðè) ³
³íô³ëüòðóþòü ìîçîê ó âåëèê³é ê³ëüêîñò³, ìî-

æóòü ïðîöåñóâàòè ÎÁÌ ³íàêøå, í³æ íåðâîâ³
êë³òèíè (ì³êðîãë³ÿ, àñòðîöèòè) [39] ³ ïðå-
çåíòóâàòè ïðèõîâàí³ äåòåðì³íàíòè.

Ó ïàòîãåíåç³ ÅÀÅ íàéá³ëüø äèñêóñ³éíèì
º ïèòàííÿ ïðî ðîëü öèðêóëþþ÷èõ àíòèò³ë
ó ïîøêîäæåíí³ òêàíèíè ãîëîâíîãî ìîçêó
[17,32]. Çà äàíèìè áàãàòüîõ àâòîð³â, ãîëîâ-
íó ðîëü ó ðîçâèòêó ÅÀÅ â³ä³ãðàþòü ñåíñèá³-
ë³çîâàí³ ë³ìôîöèòè, à êîìïëåìåíòçâ�ÿçóâàëüí³
àíòèò³ëà âèêîíóþòü çàõèñíó ôóíêö³þ. Îä-
íàê äîñë³äè íà êóëüòóð³ òêàíèíè ñâ³ä÷àòü ïðî
ì³ºëîòîêñè÷íèé åôåêò ñèðîâàòîê êðîâ³ õâî-
ðèõ ëþäåé ³ òâàðèí íà ìíîæèííèé ñêëåðîç
[7,13]. Êð³ì òîãî, ñèðîâàòêà êðîâ³ õâîðèõ
ëþäåé íà ìíîæèííèé ñêëåðîç ì³ñòèòü íåéðî-
åëåêòðîáëîêóþ÷èé ôàêòîð, ÿêèé çíèæóº
ïðîâ³äí³ñòü íåðâîâèõ ³ìïóëüñ³â ó ñïèííîìó
ìîçêó æàáè [13]. Òîêñè÷í³ñòü ñèðîâàòêè ïî-
â�ÿçóþòü ç íàêîïè÷åííÿì ó êðîâ³ àíòèò³ë äî
ÎÁÌ, ÿê³ âèêëèêàþòü äåì³ºë³í³çàö³þ âíàñ-
ë³äîê ä³¿ íà îë³ãîäåíäðîãë³àëüíó ìåìáðàíó,
à ïàòîãåíí³ñòü ïðîòèìîçêîâèõ àíòèò³ë ðåàë³-
çóºòüñÿ ôàãîöèòàìè ÷åðåç âçàºìîä³þ ç êîìïëå-
ìåíòîì .

Âèñëîâëþºòüñÿ ïðèïóùåííÿ ïðî òå, ùî
ïðîòèìîçêîâ³ àíòèò³ëà çóìîâëþþòü ñåíñèá³-
ë³çàö³þ íåéðîãë³¿ ³, ùî â ³íêóáàö³éíîìó ïå-
ð³îä³ ÅÀÅ äî ïðîÿâó êë³í³÷íèõ îçíàê çàõâî-
ðþâàííÿ ìîçîê çàçíàº ä³¿ ãóìîðàëüíèõ ôàê-
òîð³â, ó òîìó ÷èñë³ ³ ïðîòèìîçêîâèõ àíòèò³ë
[4]. Öå ïðèçâîäèòü äî çì³íè îáì³ííèõ ïðî-
öåñ³â ó êë³òèíàõ ãîëîâíîãî ìîçêó. Çà äåÿêè-
ìè äàíèìè [25] àíòèò³ëà, ÿê³ óòâîðþþòüñÿ
çäîðîâèìè òâàðèíàìè ó â³äïîâ³äü íà ³ìóí³çà-
ö³þ ñïèííèì ìîçêîì, ñòèìóëþþòü óòâîðåííÿ
ðå÷îâèí, íåîáõ³äíèõ äëÿ â³äíîâëåííÿ ì³ºë³íó.
Àóòîàíòèò³ëà äî åíöåôàë³òîãåííî¿ ä³ëÿíêè
ÎÁÌ çíèæóþòü çàïàëüíó â³äïîâ³äü ïðè ÅÀÅ,
ñïðèÿþ÷è øâèäøîìó îäóæàííþ ÷åðåç ï³äñè-
ëåíó ³ìóíîãëîáóë³íîì ðåì³ºë³íàö³þ [22].

Ââàæàþòü, ùî àíòèì³ºë³íîâ³ àíòèò³ëà
ìîæóòü áóòè íå íåîáõ³äíèì ôàêòîðîì ôîð-
ìóâàííÿ ïàòîëîã³÷íîãî êîìïëåêñó ïðè ìíî-
æèííîìó ñêëåðîç³, à ò³ëüêè óñêëàäíþþòü
ïåðåá³ã õâîðîáè [17]. Ç ³íøîãî áîêó, º äàí³,
êîòð³ ñâ³ä÷àòü ïðî çàïóñê àáî ï³äñèëåííÿ àí-
òèò³ëàìè ôàãîöèòàðíî¿ â³äïîâ³ä³ ïåðèôåðè÷-
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íèìè àáî ðåçèäåíòíèìè ìàêðîôàãàìè ïðè
ÅÀÅ [40].

Çà äàíèìè Ãåðâàç³ºâà òà ñï³âàâò. [3] ðîç-
âèòîê êë³í³÷íèõ ñèìïòîì³â ÅÀÅ çàëåæàâ â³ä
âèðàæåíîñò³ ãóìîðàëüíî¿ â³äïîâ³ä³ íà ÎÁÌ,
ùî ï³äòâåðäæóº çâ�ÿçîê ÷óòëèâîñò³ äî ÅÀÅ ó
ùóð³â ð³çíèõ ë³í³é ç Ir-ãåíàìè ³ìóííî¿ â³ä-
ïîâ³ä³. Òàê, òèòðè àíòè-ÎÁÌ IgG ó ùóð³â
ë³í³¿ Â³ñòàð áóëè íàáàãàòî âèù³, í³æ ó ùóð³â
ë³í³¿ Ëåâ³ñ [37]. Âîäíî÷àñ íàÿâí³ñòü àíòè-
ÎÁÌ-àíòèò³ë ó �áåçñèìïòîìíèõ� ùóð³â ë³í³¿
Ëåâ³ñ, ÿê³ íå âèÿâëÿëè õàðàêòåðíèõ êë³í³÷íèõ
ñèìïòîì³â, ñâ³ä÷èòü ïðî òå, ùî âëàñíå ãóìî-
ðàëüíî¿ â³äïîâ³ä³ íà ÎÁÌ íåäîñòàòíüî äëÿ
ðîçâèòêó çàõâîðþâàííÿ íàâ³òü ó äóæå ÷óò-
ëèâèõ äî ÅÀÅ ë³í³é òâàðèí [28].

Ïðîòå º ïîâ³äîìëåííÿ ïðî ñèíåðã³÷íó ä³þ
ÎÁÌ-ñïåöèô³÷íèõ Ò-êë³òèí ³ àíòèò³ë äî ãë³êî-
ïðîòå¿í³â ì³ºë³íó, ÿêà íå ò³ëüêè ³íäóêóâàëà
äåì³ºë³í³çîâàí³ óðàæåííÿ ³ õðîí³÷í³ êë³í³÷í³
ñèìïòîìè, àëå ³ áóëà â³äïîâ³äàëüíà çà êðè-
òè÷íå ï³äâèùåííÿ ïîøêîäæåííÿ ãåìàòîåíöå-
ôàë³÷íîãî áàð�ºðó (ÃÅÁ) ³ ðîçâèòîê âàçîãåí-
íîãî íàáðÿêó [34]. Genain ³ ñï³âàâò. [26]
íàâîäÿòü ïðÿìå ñâ³ä÷åííÿ (³ìóíîã³ñòîõ³ì³÷í³
äîñë³äæåííÿ in situ) òîãî, ùî àóòîàíòèò³ëà
ïðîòè ñïåöèô³÷íîãî ïðîòå¿íó ì³ºë³íó îïîñå-
ðåäêîâóþòü ïîøêîäæåííÿ ìåìáðàíè-ì³øåí³ â
ÖÍÑ ïðè äåì³ºë³í³çóâàëüíèõ çàõâîðþâàí-
íÿõ.

Ñë³ä â³äì³òèòè, ùî ì³øåííþ, ïðîòè ÿêî¿
ñïðÿìîâàíà àóòî³ìóííà â³äïîâ³äü ó ðàç³ ìíî-
æèííîãî ñêëåðîçó, ìîæå áóòè íå ò³ëüêè ÎÁÌ,
àëå é ³íø³ ÍÑÁ: ãàëàêòîöåðåáðîçèäè, ïðîòå-
îë³ï³ä ì³ºë³íó, ì³ºë³í-îë³ãîäåíäðîöèòàðíèé
ãë³êîïðîòå¿ä, íåéðîñïåöèô³÷íà ëåéöèíàì³íî-
ïåïòèäàçà, ãë³êîïðîòå¿íè ì³ºë³íó; çíà÷íó ðîëü
ó ïàòîãåíåç³ ìíîæèííîãî ñêëåðîçó â³ä³ãðàþòü
òàêîæ ³íø³ á³ëêè ìîçêó: S-100, ÊÃÔÁ, àñòðî-
ïðîòå¿í, á³ëîê 14-3-2 (NSE) [12,16,36]. Íàìè
çàðåºñòðîâàíî òåíäåíö³þ äî ï³äâèùåííÿ ð³âíÿ
àóòîàíòèò³ë äî S-100 ³ NSE ó òâàðèí ç ÅÀÅ,
îñîáëèâî ïðè òÿæêîìó êë³í³÷íîìó ïåðåá³ãó.

Ó íàøèõ äîñë³äæåííÿõ, ÿê âêàçàíî âè-
ùå, âíóòð³øíüîî÷åðåâèííå ââåäåííÿ çáàãà÷å-
íî¿ íåéðîíàìè ôðàêö³¿ êë³òèí ìîçêó ñóïðî-
âîäæóâàëîñÿ çìåíøåííÿì ê³ëüêîñò³ òâàðèí ç

âèðàæåíèìè êë³í³÷íèìè ïðîÿâàìè õâîðîáè
ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ ÅÀÅ, òîä³
ÿê ââåäåííÿ ãë³àëüíî çáàãà÷åíèõ ôðàêö³é -
óñêëàäíþâàëî ïåðåá³ã ÅÀÅ. Äîñòîâ³ðíèõ çì³í
äèíàì³êè ð³âí³â àóòîàíòèò³ë äî ÍÑÁ ï³ä âïëè-
âîì ãë³àëüíèõ êë³òèí íàìè íå çàðåºñòðîâàíî,
ïðîòå ñïîñòåð³ãàëàñÿ òåíäåíö³ÿ äî çíèæåííÿ
ð³âíÿ àóòîàíòèò³ë äî ÎÁÌ ó ãðóï³ ùóð³â ç
ÅÀÅ, ÿêèì ââîäèëè ãë³àëüíî çáàãà÷åí³ ôðàê-
ö³¿ êë³òèí àëîãåííî¿ íåðâîâî¿ òêàíèíè. Òà-
êèì ÷èíîì, çá³ëüøåííÿ ÷èñëà òâàðèí, ùî
îäóæàëè, ï³ä âïëèâîì íåéðîíàëüíî¿ ôðàêö³¿
íåðâîâî¿ òêàíèíè ñóïðîâîäæóâàëîñÿ íîðìàëü-
íèì (íåçì³íåíèì) àóòîàíòèò³ëîóòâîðåííÿì äî
ÎÁÌ òà ³íøèõ ÍÑÁ; çìåíøåííÿ ÷àñòêè òâà-
ðèí, ùî îäóæàëè, ï³ä âïëèâîì ãë³àëüíî¿
ôðàêö³¿ ÍÒ ñóïðîâîäæóâàëîñÿ çíèæåííÿì
ð³âíÿ àóòîàíòèò³ë äî ÎÁÌ.

Íåçâàæàþ÷è íà â³äñóòí³ñòü äîñòîâ³ðíèõ
â³äì³ííîñòåé ó äèíàì³ö³ ð³âíÿ àóòîàíòèò³ë äî
ÎÁÌ ³ ïàòîãåííèõ ³ìóííèõ êîìïëåêñ³â ïðè
ñïðîáàõ ³ìóíîêîðåêö³¿ ÅÀÅ, êë³í³÷íî çàðåº-
ñòðîâàíî ë³êóâàëüíèé åôåêò ïðè ÅÀÅ ó ùóð³â
ï³ñëÿ âíóòð³øíüîî÷åðåâèííîãî ââåäåííÿ ñóñ-
ïåíç³¿ êë³òèí, çáàãà÷åíèõ íåéðîíàìè, ùî ñâ³ä-
÷èòü ïðî ìîæëèâ³ñòü êîðåêö³¿ àóòî³ìóííîãî
äåì³ºë³í³çóâàëüíîãî ïðîöåñó êë³òèíàìè àëëî-
ãåííîãî ãîëîâíîãî ìîçêó.

Âèÿâëåíà íàìè äèíàì³êà ð³âíÿ àóòîàí-
òèò³ë äî ÍÑÁ äîçâîëÿº ïðèïóñòèòè, ùî ââå-
äåííÿ êë³òèí ãîëîâíîãî ìîçêó, íåçàëåæíî â³ä
òîãî, ÷è öå ñóö³ëüíà ñóñïåíç³ÿ, ÷è çáàãà÷åíà
ïåâíîþ ïîïóëÿö³ºþ íåðâîâèõ êë³òèí ôðàê-
ö³ÿ, ñïðèéìàºòüñÿ ³ìóííîþ ñèñòåìîþ ðåöèï³-
ºíòà ÿê äîäàòêîâå àíòèãåííå íàâàíòàæåííÿ,
ùî â îäíèõ âèïàäêàõ ïðèçâîäèòü äî ñòèìó-
ëÿö³¿ àíòèò³ëîóòâîðåííÿ, à â ³íøèõ - äî ç�ºä-
íàííÿ ïîòåíö³éíîãî àíòèãåííîãî ìàòåð³àëó ç
óæå óòâîðåíèìè àóòîàíòèò³ëàìè, ùî ïðîÿâ-
ëÿºòüñÿ ó ðåºñòðàö³¿ íèæ÷èõ çà êîíòðîëüí³
òèòð³â àóòîàíòèò³ë äî ÍÑÁ. Íå âèêëþ÷åíî,
ùî àëîãåíí³ íåéðîíè çâ�ÿçóþòü öèðêóëþþ÷³
ó êðîâ³ àíòèãåíñïåöèô³÷í³ öèòîòîêñè÷í³ ë³ì-
ôîöèòè òà àíòèò³ëà äî ÍÑÁ, à öå ïîëåãøóº
ïåðåá³ã ÅÀÅ. Ìîæëèâå ³ ³íøå ïîÿñíåííÿ. Â³äî-
ìî, ùî êë³òèíè íåçð³ëîãî ìîçêó ìàþòü ³ìó-
íîïîä³áí³ îçíàêè, êîòð³ âëàñòèâ³ á³ëüøîþ
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ì³ðîþ íåéðîíàì [10,11]. Âíóòð³øíüîî÷åðåâèí-
íå ââåäåííÿ êë³òèí àëîãåííîãî ãîëîâíîãî ìîç-
êó òâàðèíàì ç ÅÀÅ âèêëèêàëî êîðåêö³þ äå-
ì³ºë³í³çóâàëüíîãî ïðîöåñó ó ðàç³ âèêîðèñòàííÿ
íåéðîí³â ³ ñóïðîâîäæóâàëîñü ó òåñòàõ in vitro
ñèñòåìíèì (ôóíêö³îíàëüíà àêòèâí³ñòü ñïëå-
íîöèò³â), �ì³ñöåâèì� åôåêòîì (³íô³ëüòðóþ÷³
ìîçîê ëåéêîöèòè òà ìàêðîôàãè ìîçêó). Ìå-
õàí³çì êîðèãóþ÷î¿ ä³¿ ïðè âíóòð³øíüîî÷åðå-
âèííîìó ââåäåíí³ íåéðîí³â ìîæå áóòè ïîâ�ÿ-
çàíèé ç öèòîê³íîïîñåðåäêîâàíîþ ä³ºþ íà ³ìóí-
íó ñèñòåìó íåéðîí³â àëîãåííîãî ãîëîâíîãî
ìîçêó.

Â³äîìî, ùî öèòîê³íè òà õåìîê³íè ïðî-
äóêóþòüñÿ âñåðåäèí³ ÖÍÑ ãë³àëüíèìè êë³-
òèíàìè (ì³êðîãë³ÿ, àñòðîöèòè) ³ íåéðîíàìè
[20,21,24,29]. Ìîæëèâî, ï³ä ä³ºþ ôàêòîð³â,
ùî ïðîäóêóþòüñÿ àëîãåííèìè íåéðîíàìè,
â³äáóâàºòüñÿ ïåðåêëþ÷åííÿ ³ìóííî¿ â³äïîâ³ä³
ç Th1-òèïó íà Th2-òèï, ùî ïðîÿâëÿºòüñÿ ó
ï³äâèùåíí³ àíòèò³ëîïðîäóêö³¿ äî ÎÁÌ. Ââà-
æàþòü, ùî Th1-êë³òèíè â³ä³ãðàþòü ïàòîãåí-
íó, à Th2-êë³òèíè � çàõèñíó ðîëü [30,38].
Öÿ òî÷êà çîðó ï³äòâåðäæóºòüñÿ ôàêòàìè îäó-
æàííÿ àáî ïîëåãøåíîãî ïåðåá³ãó ÅÀÅ ó âè-
ïàäêó ïåðåêëþ÷åííÿ ³ìóííî¿ â³äïîâ³ä³ ç Th1-
íà Th2-äîì³íóþ÷èé òèï â³äïîâ³ä³ íà äóæå
ðàíí³õ (ñóáêë³í³÷íèõ) ñòàä³ÿõ õâîðîáè [31].
Âêàçàíå ïåðåêëþ÷åííÿ Ò-êë³òèííî¿ â³äïîâ³ä³
ç Th1- íà Th2-òèï ïîÿñíþº ãåíåòè÷íî çóìîâ-
ëåíó ñò³éê³ñòü ìèøåé äî ³íäóêö³¿ ÅÀÅ [33,35],
à Th1/Th2-öèòîê³íîâèé áàëàíñ â³ä³ãðàº ãî-
ëîâíó ðîëü ó ðåãóëÿö³¿ ÅÀÅ [23,28]. Íå âèê-
ëþ÷åíî, ùî ñàìå òàêèìè ìåõàí³çìàìè ïîÿñ-
íþºòüñÿ êîðèãóþ÷èé âïëèâ âíóòð³øíüî-
î÷åðåâèííîãî ââåäåííÿ ôðàêö³¿ êë³òèí ìîç-
êó, çáàãà÷åíî¿ íåéðîíàìè, íà ïåðåá³ã ÅÀÅ ó
ùóð³â.

ÂÈÑÍÎÂÊÈ

1. Âàæêèé êë³í³÷íèé ïåðåá³ã ÅÀÅ, ïîð³âíÿ-
íî ç ëåãêèì, ñóïðîâîäæóâàâñÿ äîñòîâ³ðíî âè-
ùèìè òèòðàìè àóòîàíòèò³ë äî ÎÁÌ, ÿê³ çáåð³-
ãàëèñÿ íà ï³äâèùåíîìó ð³âí³ ïðîòÿãîì 3 ì³ñ.

2. Çá³ëüøåííÿ ÷èñëà òâàðèí, ùî îäóæàëè
â³ä ÅÀÅ, ï³ä âïëèâîì íåéðîíàëüíî¿ ôðàêö³¿

íåðâîâî¿ òêàíèíè ñóïðîâîäæóâàëîñÿ íîðìàëü-
íèì óòâîðåííÿì àóòîàíòèò³ë  äî ÎÁÌ òà
³íøèõ ÍÑÁ. Çìåíøåííÿ ÷àñòêè òâàðèí, ùî
îäóæàëè, ï³ä âïëèâîì ãë³àëüíî¿ ôðàêö³¿ íå-
ðâîâî¿ òêàíèíè ñóïðîâîäæóâàëîñÿ çíèæåííÿì
ð³âíÿ àóòîàíòèò³ë äî ÎÁÌ.

3. Âíóòð³øíüîî÷åðåâèííå ââåäåííÿ íåé-
ðîíàëüíî¿ ôðàêö³¿ êë³òèí ìîçêó ÷èíèëî êî-
ðèãóþ÷ó ä³þ íà êë³í³÷í³ ïðîÿâè ÅÀÅ ó ùóð³â
òà ãóìîðàëüíó àóòî³ìóííó â³äïîâ³äü äî íåé-
ðîàíòèãåí³â.

N.I.Lisyany, L.D.Lyubich, O.V.Markova,
L.N.Belska

HUMORAL AUTOIMMUNE RESPONSES
AGAINST NEUROSPECIFIC PROTEINS IN
RATS WITH EXPERIMENTAL ALLERGIC
ENCEPHALOMYELITIS AND THEIR
IMMUNOCORRECTION WITH
ALLOGENIC NERVOUS TISSUE

Possible immunocorrective effect of the embryonic
nervous tissue (NT) and using the model of an experi-
mental allergic encephalomyelitis (EAE) in treating
patients with demyelinizing diseases is a prospective
field of research. EAE was induced by immunization
of rats with the mixture of their spinal cord and BCV
at paw pillows. Immunocorrective effect of the alloge-
nic NT was studied in the animals with EAE following
the intraperitoneal injection of a newborn rat�s NT,
namely: enriched fractions of glial and neuronal cell
populations. Both intact and EAE animals, treated
with culture medium, were used as controls. The
clinical signs appeared on 12-th day after EAE indu-
cing. The severe clinical course of EAE was accom-
panied with statistically significant higher titers of
the autoantibodies to MBP as compared with the mild
clinical course. The results obtained evidence for the
possible immunocorrective effect of enriched fractions
of the newborn rat�s nervous cells on EAE, and for
immunosuppressive effect of the neuronal fraction of
NT on the immunopathological processes in EAE.

Acad. A.P.Romodanov Institute of Neurosurgery,
AMS of Ukraine, Kiåv

ÑÏÈÑÎÊ Ë²ÒÅÐÀÒÓÐÈ

1. Áåëîçåðîâ Å.Ñ., Ìàêàðîâà Ò.À. Ïðåöèïèòàöèîí-
íûé ìåòîä èññëåäîâàíèÿ èììóííûõ êîìïëåêñîâ
ó áîëüíûõ âèðóñíûì ãåïàòèòîì Â //Ëàá.äåëî. -
1982. - ¹ 12. - Ñ.37-39.

Äîñë³äæåííÿ ãóìîðàëüíèõ àóòî³ìóííèõ ðåàêö³é



23ISSN 0201-8489    Ô³ç³îë. æóðí., 2002, Ò. 48, ¹ 1

2. Áåðåçèí Â.À., Áåëèê ß.Â. Ñïåöèôè÷åñêèå áåëêè
íåðâíîé òêàíè. � Ê.:Íàóê. äóìêà, 1990. � 264 ñ.

3. Ãåðâàçèåâà Â.Á., Êîçëîâ Â.Å., Ñâåðàíîâñêàÿ Â.Â.,
Ïîëåòàåâ À.Î. Èçó÷åíèå ãóìîðàëüíîãî îòâåòà íà
îñíîâíîé áåëîê ìèåëèíà ïðè ýêñïåðèìåíòàëüíîì
àëëåðãè÷åñêîì ýíöåôàëîìèåëèòå // Èììóíîëî-
ãèÿ. - 1991. - N 1. - C.24-26.

4. Ãðèíåâè÷ À.Ñ., Àíäðååâ È.Â., Ìàðòûíîâ À.È.
Ñòðóêòóðíî-ôóíêöèîíàëüíûå îñîáåííîñòè óãëå-
âîäîâ èììóíîãëîáóëèíîâ â íîðìå è ïðè ïàòîëî-
ãèè // Òàì æå. - 1994. - ¹ 3. - Ñ.10-15.

5. Ãóñåâ Å.È., Äåìèíà Ò.Ë., Áîéêî À.Í., Òàòàðèíî-
âà Ì.Þ. Êëèíèêî-èììóíîëîãè÷åñêèé ìîíèòî-
ðèíã ñîñòîÿíèÿ áîëüíûõ ðàññåÿííûì ñêëåðîçîì
// Æóðí.íåâðîïàòîëîãèè è ïñèõèàòðèè. - 1992. -
92, 3 2. - Ñ.14-18.

6. Äåìèíà Ò.Ë., Ãóñåâ Å.È., Áîéêî À.Í., Ïèíåãèí
Á.Â. Öèòîêèíû â èììóíîïàòîãåíåçå ðàññåÿííîãî
ñêëåðîçà // Òàì æå. - 1997. - 97, ¹ 5. - Ñ.69-73.

7. Æàäèí Ì.Í., Çàõàðîâà Í.Ì., Àíäðååâ À.À. è
äð. Èññëåäîâàíèå âëèÿíèÿ ñûâîðîòêè êðîâè áîëü-
íûõ ðàññåÿííûì ñêëåðîçîì íà ýëåêòðè÷åñêóþ
àêòèâíîñòü ïåðåæèâàþùèõ ñðåçîâ íåîêîðòåêñà
ìîðñêîé ñâèíêè // Áþë.ýêñïåðèì. áèîëîãèè è
ìåäèöèíû. - 2000. -130, ¹ 7. - Ñ.52-55.

8. Æèòíóõèí Þ.Ë., Ëèòâèíåíêî È.Â., Îãóðöîâ Ð.Ï.
Âëèÿíèå íèêîòèíàìèäà íà ðàçâèòèå ýêñïåðèìåí-
òàëüíîãî àëëåðãè÷åñêîãî ýíöåôàëîìèåëèòà //
Òàì æå. - 1998. - 125, ¹ 2. - Ñ.180-182.

9. Çàâàëèøèí È.À. Ðàññåÿííûé ñêëåðîç è áîêîâîé
àìèîòðîôè÷åñêèé ñêëåðîç. Ðàçâèòèå ïðåäñòàâëå-
íèé îá ýòèîëîãèè è ïàòîãåíåçå // Æóðí.íåâðî-
ëîãèè è ïñèõèàòðèè èì. Ñ.Ñ.Êîðñàêîâà. - 1996. -
96, ¹ 1. - Ñ.24-28.

10. Ñåìåíîâà Â.Ì., Öûìáàëþê Â.È.,. Ñòàéíî Ë.Ï.,
Ëþáè÷ Ë.Ä., Âåðõîãëÿäîâ Þ.Ï. Èçó÷åíèå ïðîòè-
âîîïóõîëåâûõ ñâîéñòâ ðàçëè÷íûõ ïîïóëÿöèé êëå-
òîê ãîëîâíîãî ìîçãà â êóëüòóðå íåðâíîé òêàíè in
vitro. - Â êí.: Èììóííàÿ ñèñòåìà ãîëîâíîãî ìîçãà
/ Ïîä ðåä. Í.È. Ëèñÿíîãî. - Ê., 1999. - Ñ.136-146.

11. Ëèñÿíûé Í.È., Ìàðêîâà Î.Â., Îëåéíèê Ã.Ì. è
äð. Èçó÷åíèå ïðîòèâîîïóõîëåâîé àêòèâíîñòè êëå-
òîê ðàçâèâàþùåãîñÿ ìîçãà ìûøåé ëèíèè ÑÂÀ
ïðè ñîâìåñòíîé òðàíñïëàíòàöèè ñ êëåòêàìè êàð-
öèíîìû ëåãêîãî Ëüþèñà ïîä êàïñóëó ïî÷êè //
Ýêñïåðèì.îíêîëîãèÿ. - 1993. - ¹ 6. - Ñ.48-51.

12. Ìàíóêÿí Ê.Ã., Ñòåïàíÿí À.À., Ëåâîíÿí Ê.Ë. è
äð. Ïðîòåîëèïèäû ìèåëèíà è èõ èììóíîëîãèÿ
// Íåéðîõèìèÿ. - 1998. - 15, âûï.1. - Ñ.36-44.

13. Íåðåòèí Â.ß., Êèðüÿêîâ Â.À., Ñàïôèðîâà Â.À.
Èììóíîñóïðåññèâíàÿ òåðàïèÿ ðàññåÿííîãî ñêëå-
ðîçà (Îáçîð) //Æóðí.íåâðîïàòîëîãèè è ïñè-
õèàòðèè. - 1990. - 90, ¹ 2. - Ñ.119-126.

14. Ñåðîâ Â.Â., Çàéðàòüÿíö Î.Â. Àóòîèììóíèçàöèÿ
è àóòîèììóííûå áîëåçíè // Àðõ. ïàòîëîãèè. -
1992. - 54, ¹ 3. - Ñ.5-11.

15. Ñòðó÷êîâ Ï.Â., Êîíñòàíòèíîâà Í.À., Ëàâðåíòü-
åâ Â.Â., ×ó÷àëèí À.Ã. Ñêðèíèíã-òåñò äëÿ îöåí-
êè ïàòîãåííûõ ñâîéñòâ èììóííûõ êîìïëåêñîâ //
Ëàá.äåëî. - 1985. - ¹ 7. - Ñ.410-412.

16. Òîòîëÿí Í.À., Ãðÿçåâà È.Â., Êëèìîâè÷ Â.Á.,
Ñêîðîìåö À.À. Ñîäåðæàíèå ñâîáîäíûõ ëåãêèõ
öåïåé èììóíîãëîáóëèíîâ â ëèêâîðå è çíà÷åíèå
åãî îïðåäåëåíèÿ äëÿ äèôôåðåíöèàëüíîé äèàãíî-
ñòèêè ðàññåÿííîãî ñêëåðîçà // Æóðí.íåâðî-
ïàòîëîãèè è ïñèõèàòðèè èì. Ñ.Ñ.Êîðñàêîâà. -
1996. - ¹ 4. - Ñ.75-77.

17. ×åêíåâ Ñ.Á. Ïàòîãåíåç ðàññåÿííîãî ñêëåðîçà:
èììóíîñòèìóëÿöèÿ èëè èììóíîäåôèöèò? //
Èììóíîëîãèÿ. - 1994. - ¹ 2. - Ñ.9-16.

18. ×åðåíüêî Ò.Ì. Ñåíñèáèëèçàöèÿ ê íåéðîñïåöè-
ôè÷åñêèì áåëêàì ó áîëüíûõ ñ çàêðûòîé ÷åðåï-
íî-ìîçãîâîé òðàâìîé: Àâòîðåô. äèñ. �êàíä. ìåä.
íàóê. � Ê., 1989. � 26 ñ.

19. Benishou G., Tam R.G., Orr P.I. et al. Self determinant
selection and acguisition of the autoimmune T-cell
repertoire // Immunol.Res. - 1996. - 15. - P.234-245.

20. Benveniste E.N. Cytokine actions in the central
nervous system // Cytokine Growth Factor Rev. -
1998. � 993, ¹-4. - P.259-75.

21. Campbell I.L. Structural and functional impact
of the transgenic expression of cytokines in the
CNS // Ann.N.Y.Acad.Sci. - 1998. - 840. - P.83-96.

22. Day M.J., Tse A.J., Puklavec M. et al. Targeting
autoantigen to B cells prevents the induction of a
cell-mediated autoimmune disease in rats // J.
Exp. Med. - 1992. - 175. - P.655-659.

23. Di Rosa F., Francesconi A., Di Virgillio A. et al.
Lack of Th2 cytokine increase during spontaneous
remission of experimental allergic encephalomye-
litis // Eur.J.Immunol. - 1998. - 28(12). - P.3893-903.

24. Eng L.F., Ghirnikar R.S., Lee Y.L. Inflammation
in EAE: role of chemokine/cytokine expression
by resident and infiltrating cells // Neurochem.
Res. - 1996. - 21(4). - P.511-25.

25. Fackelman K.A. Myelin on the mend. Can antibo-
dies reverse the ravages of multiple sclerosis& //
Sci.News. - 1990. - 137, ¹ 14. - P.218-219.

26. Genain C.P., Cannella B., Hauser S.L., Raine C.S.
Identification of autoantibodies assotiated with
myelin damage in multiple sclerosis // Nat.Med.
- 1999. - 5(2). - P.170-175.

27. Grogan J.L., Kramer a., Nogai A. et al. Cross-reactivity
of myelin-basic protein-specific T-cells with multiple
microbial peptides: experimental autoimmune ence-
phalomyelitis induction in TCR transgenic mice //
J.Immunol. - 1999. - 163(7). - P.3764-70.

28. Jee Y., Matsumoto Y. Two-step activation of T
cells, clonal expansion and subsequent Th1 cyto-
kine production, is essential for the development
of clinical autoimmune encephalomyelitis // Eur.
J. Immunol. - 2001. - 31(6). - P.1800-1812.

Ì. ². Ë³ñÿíèé, Ë. Ä. Ëþáè÷, Î. Â. Ìàðêîâà, Ë. Ì. Áºëüñüêà



24 ISSN 0201-8489    Ô³ç³îë. æóðí., 2002, Ò. 48, ¹ 1

29. Juedes A.E., Hjelmstreom P., Bergman C.M. et
al. Kinetics and cellular origin of cytokines in the
central nervous system: insight into mechanisms
of myelin oligodendrocyte glycoprotein-induced
experimental autoimmune encephalomyelitis //
J.Immunol. - 2000. - 164(1). - P.419-26.

30. Kumar V., Sercarz E. Induction or protection from
experimental autoimmune encephalomyelitis de-
pends on the cytokine secretion profile of TCR
peptide-specific regulatory CD4 T cells // Ibid.
- 1998. - 161(12). - P.6585-6591.

31. Lafaille J.J. The role of helper T cell subsets in
autoimmune diseases // Cytokine Growth Factor
Rev. - 1998. - 992. - P.139-151.

32. Lyons J.A., San M., Happ M.P., Cross A.H.
B-cells are critical to induction of experimental
allergic encephalomyelitis by protein but not by a
short encephalitogenic peptide //Eur.J.Immunol. -
1999. - 29(11). - P.3432-9.

33. Maron R., Hancock W.W., Slavin A. et al. Genetic
susceptibility or resistance to autoimmune ence-
phalomyelitis in MHC congenic mice is associated
with differential production of pro- and anti-in-
flammatory cytokines // Int.Immunol.-1999. -
11(9). - P.1573-80.

34. Namer I.J., Steibel J., Piddlesden S.J. et al.
Magnetic resonanse imaging of antibody-mediated
demyelinating experimental allergic encephalo-
myelitis // Neuroimmunology. - 1994. - 54,
¹1-2. - P.41-50.

35. Okuda Y., Sakoda S., Fujimura H. et al. IL-6
plays a crucial role in the induction phase of myelin

oligodendrocyte glycoprotein 35-55 induced expe-
rimental autoimmune encephalomyelitis // J.
Neuroimmunol. - 1999. - 101(2). - P.188-196.

36. Pender M.P., Tabi Z., Nguyen K.B., McCombe
P.A. The proximal peripheral nervous system is a
major site of demyelination in experimental auto-
immune encephalomyelitis induced in the Lewis
rat by a myelin basic protein-specific T-cell clone
// Acta Neuropathol. - 1995. - 89, ¹ 6. - P.527-531.

37. Rivero V.E., Riera C.M., Roth G.A. Humoral
response against myelin antigens in two strains of
rats with different susceptibility to experimental
allergic encephalomyelitis (EAE) // Autoim-
munity. - 1999. - 29(2). - P.129-37.

38. Singh V.K., Mehrotra S., Agarwal S.S. The para-
digm of Th1 and Th2 cytokines: its relevance to
autoimmunity and allergy // Immunol. Res. -
1999. - 20(2). - P.147-61.

39. Shricant P., Benveniste E.N. The central nervous
system as an immunocompetent organ. Role of glial
cells in antigen presentation // J.Immunol.-1996.-
157, ¹ 5. - P.1819-1822.

40. Sudler R.H., Sommer M.A., Forno L.S. et al.
Induction of anti-myelin antibodies in EAE and
their possible role in demyelination // J. Neuro-
sci. Res. - 1991. - 130, ¹ 4. - P.616-624.

41. Warren K.G., Catz I. An extensive search for
autoantibodies to myelin basic protein in ce-
rebrospinal fluid of non-multiple-sclerosis pati-
ents: implications for the pathogenesis of mul-
tiple sclerosis // Eur.Neurol. - 1999. - 42(2). -
P.95-104.

Äîñë³äæåííÿ ãóìîðàëüíèõ àóòî³ìóííèõ ðåàêö³é

²í-ò íåéðîõ³ðóðã³¿ ³ì. àêàä. À.Ï.Ðîìîäàíîâà
ÀÌÍ Óêðà¿íè, Êè¿â

Ìàòåð³àë íàä³éøîâ
äî ðåäàêö³¿ 10.10.2001


