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íàó÷íî-èññëåäîâàòåëüñêîé ðàáîòû êàôåäðû ôàðìà-
êîëîãèè è êëèíè÷åñêîé ôàðìàêîëîãèè ÃÓ «ÄÌÀ ÌÇ 
Óêðàèíû» «Ýêñïåðèìåíòàëüíî-òåîðåòè÷åñêîå îáî-
ñíîâàíèå îñîáåííîñòåé îáåçáîëèâàþùåé è íåéðî-
ïðîòåêòèâíîé ìåäèêàìåíòîçíîé òåðàïèè â óñëîâèÿõ 
ìîäåëèðóåìîé ïàòîëîãèè», ¹ ãîñóäàðñòâåííîé ðåãè-
ñòðàöèè 0104U006269. 

Âñòóïëåíèå. ÖÈÒÈÊÎËÈÍ ïðåäñòàâëÿåò ñîáîé 
öèòèäèí 5’–äèôîñ ôî õîëèí (ÖÄÔ–õîëèí) è ñîñòîèò 
èç äâóõ êîìïîíåíòîâ – öèòèäèíà è õîëèíà, ñâÿçàííûõ 
äèôîñôàòíûì ìîñòèêîì. Ýòî ïðèðîäíîå ýíäîãåííîå 
ñîåäèíåíèå, êîòîðîå ÿâëÿåòñÿ ïðîìåæóòî÷íûì ìå-
òàáîëèòîì â ñèíòåçå ôîñôàòèäèëõîëèíà – îäíîãî èç 
îñíîâíûõ ñòðóêòóðíûõ êîìïîíåíòîâ êëåòî÷íîé ìåì-
áðàíû. Áèîäîñòóïíîñòü ââåäåííîãî â îðãàíèçì ýêçî-
ãåííîãî öèòèêîëèíà ïðè ïåðîðàëüíîì è ïàðåíòåðàëü-
íîì ââåäåíèè äîñòèãàåò 100 % [2]. 

Ýêñïåðèìåíòàëüíûå äàííûå ñâèäåòåëüñòâóþò, 
÷òî öèòèêîëèí óñèëèâàåò ðåñèíòåç ôîñôîëèïèäîâ 
êëåòî÷íîé ìåìáðàíû (ìåìáðàíîòðîïíîå äåéñòâèå), 
ñïîñîáñòâóÿ ðåïàðàöèè è ñòàáèëèçàöèè ìåìáðàí 
íåéðîíîâ è èõ îðãàíåëë, ïðåæäå âñåãî ìèòîõîíäðèé. 
Áîëåå òîãî, ïîêàçàíî, ÷òî öèòèêîëèí ñïîñîáñòâó-
åò âîññòàíîâëåíèþ óðîâíÿ è äðóãèõ ôîñôîëèïèäîâ 
êëåòî÷íûõ ìåìáðàí (ïî–âèäèìîìó, çà ñ÷åò ñíèæåíèÿ 
âûñâîáîæäåíèÿ àðàõèäîíîâîé êèñëîòû è ïðåäîòâðà-
ùåíèÿ àêòèâàöèè ôîñôî ëïèïàçû À

2
). Ñ ìåìáðàíî-

òðîïíûì äåéñòâèåì ïðåïàðàòà ìîæåò áûòü ñâÿçàíà 
åãî ñïîñîáíîñòü âîññòàíàâëèâàòü àêòèâíîñòü Na+/
K+-íàñîñîâ. Êðîìå òîãî, öèòèêîëèí ìîæåò ñïîñîá-
ñòâîâàòü ïîâûøåíèþ óðîâíÿ ãëóòàòèîíà è àêòèâíîñòè 
ãëóòàòèîíðåäóêòàçû, óñèëèâàÿ àêòèâíîñòü àíòèîêñè-
äàíòíûõ ñèñòåì. Áëàãîäàðÿ ñíèæåíèþ ïðîíèöàåìî-
ñòè ãåìàòîýíöåôàëè÷åñêîãî áàðüåðà ïðåïàðàò ìîæåò 
ñïîñîáñòâîâàòü óìåíüøåíèþ âûðàæåííîñòè îòåêà 
ìîçãà, èãðàþùåãî âàæíóþ ðîëü â ðàçâèòèè âòîðè÷íî-
ãî ïîâðåæäåíèÿ ìîçãà. Íåéðîïðîòåêòîðíûé ýôôåêò 
ìîæåò áûòü ñâÿçàí è ñî ñíèæåíèåì âûáðîñà ãëóòàìà-
òà, ÷òî îñëàáëÿåò èøåìè÷åñêèé êàñêàä íà åãî ðàííåé 
ñòàäèè [2]. 

Óñòàíîâëåíî, ÷òî öèòèêîëèí ñïîñîáñòâóåò óñè-
ëåíèþ ñèíòåçà äîôàìèíà çà ñ÷åò àêòèâíàöèè òè-
ðîçèíãèäðîêñîëàçû, òîðìîçÿùåé îáðàòíûé çàõâàò 
äîôàìèíà â íåðâíûå îêîí÷àíèÿ [9] (êàê èçâåñòíî, äî-
ôàìèíåðãè÷åñêàÿ ñèñòåìà èìååò áîëüøîå çíà÷åíèå 
äëÿ îñóùåñòâëåíèÿ êîãíèòèâíûõ ôóíêöèé [12]). 

Äåôèöèò õîëèíà â êóëüòóðå êëåòîê ãèïïîêàìïà è 
íåîêîðòåêñà çàïóñêàåò ðàñïðîñòðàíåííûé àïîïòîç 

ñî ñíèæåíèåì óðîâíÿ ôîñôîõîëèíà è ôîñôàòèäèë-
õîëèíà â íåéðîíàëüíûõ ìåìáðàíàõ [1]. Ïðè ýòîì ïðè-
ìåíåíèå öèòèêîëèíà ñïîñîáñòâóåò óìåíüøåíèþ ñî-
äåðæàíèÿ èíäóêòîðîâ è ðîñòó ýêñïðåññèè èíãèáèòîðà 
àïîïòîçà (TNF,- ãðàíçèì, Fas-ëèãàíä ñåìåéñòâà ðå-
öåïòîðîâ ôàêòîðà íåêðîçà îïóõîëåé) [6]. 

Ñëåäîâàòåëüíî, íåéðîïðîòåêòîðíûå ñâîéñòâà 
öèòèêîëèíà îáåñïå÷èâàþòñÿ íåéðîìåäèàòîðíûì, 
íåéðîìåòàáîëè÷åñêèì è íåéðîòðîôè÷åñêèì ìåõà-
íèçìàìè, ÷òî îáåñïå÷èâàåò íåéðîíàëüíóþ çàùèòó íà 
êëåòî÷íîì è ìîëåêóëÿðíîì óðîâíÿõ [2]. 

Óêàçàííûå ïîëîæåíèÿ ÿâèëèñü îñíîâàíèåì äëÿ 
ïðîâåäåíèÿ èññëåäîâàíèÿ ïî âëèÿíèþ ýôôåêòîâ öè-
òèêîëèíà íà íåâðîëîãè÷åñêèé ñòàòóñ, êîãíèòèâíûå 
ôóíêöèè è îðèåíòèðîâî÷íî-èññëåäîâàòåëüñêóþ àê-
òèâíîñòü ýêñïåðèìåíòàëüíûõ æèâîòíûõ â óñëîâèÿõ 
ìîäåëèðîâàííîãî àëëåðãè÷åñêîãî ýíöåôàëîìèåëèòà. 

Öåëü èññëåäîâàíèÿ – îöåíèòü ýôôåêòèâíîñòü 
íåéðîïðîòåêòèâíîé òåðàïèè ýêñïåðèìåíòàëüíîãî àë-
ëåðãè÷åñêîãî ýíöåôàëîìèåëèòà öèòèêîëèíîì â óñëî-
âèÿõ áàçîâîé òåðàïèè ñîëó-ìåäðîëîì. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Äî íà÷àëà âû-
ïîëíåíèÿ ðàáîò êîìèññèåé ïî âîïðîñàì áèîýòèêè 
óòâåðæäåí ïðîòîêîë ïðåäñòîÿùèõ èññëåäîâàíèé. Ñî-
ãëàñíî òðåáîâàíèÿì GLP è Åâðîïåéñêîé êîíâåíöèè î 
çàùèòå ïîçâîíî÷íûõ æèâîòíûõ, êîòîðûå èñïîëüçó-
þòñÿ äëÿ îïûòíûõ è äðóãèõ öåëåé, ñîãëàñîâàíû âñå 
ïðîöåäóðû, ñâÿçàííûå ñ ñîäåðæàíèåì æèâîòíûõ, ãó-
ìàííûì îáðàùåíèåì ñ íèìè è èõ èñïîëüçîâàíèåì â 
ýêñïåðèìåíòå. 

Æèâîòíûõ ñîäåðæàëè â ñòàíäàðòíûõ óñëîâèÿõ ñî 
ñâåòîâûì ðåæèìîì äåíü – íî÷ü 12 ÷àñ/12 ÷àñ ïðè òåì-
ïåðàòóðå âîçäóõà 20 – 220 Ñ ñî ñâîáîäíûì äîñòóïîì 
ê âîäå è ïèùå. ÝÀÝ èíäóöèðîâàëè îäíîêðàòíîé ïîä-
êîæíîé èíîêóëÿöèåé ýíöåôàëèòîãåííîé ñìåñè (ÝÃÑ) 
â ïîëíîì àäúþâàíòå Ôðåéíäà (ÏÀÔ) èç ðàñ÷åòà 100 
ìã ãîìîãåíàòà ãîìîëîãè÷íîãî ñïèííîãî ìîçãà; 0,2 ìë 
ÏÀÔ (ñîäåðæàíèå óáèòûõ ìèêîáàêòåðèé 5 ìã/ìë) è 0,2 
ìë ôèçèîëîãè÷åñêîãî ðàñòâîðà íà æèâîòíîå. ÝÃÑ ââî-
äèëè â îñíîâàíèå õâîñòà ïîä ëåãêèì ýôèðíûì íàðêî-
çîì â îáúåìå 0,4 ìë [5]. Èììóíèçèðîâàííûå æèâîò-
íûå áûëè ðàçäåëåíû íà 3 ãðóïïû: ² – æèâîòíûå ñ ÝÀÝ 
(àêòèâíûé êîíòðîëü), n = 12; ²² – ÝÀÝ + ñîëó-ìåäðîë 
(ÑÌ: 3,4 ìã/êã), n = 10; ²²² – ÝÀÝ + ÑÌ + öèòèêîëèí (Ö: 
500 ìã/êã), n = 10. 

Ñîëó-ìåäðîë ââîäèëè æèâîòíûì ²² – ²²² ãðóïï ñî-
ãëàñíî êëèíè÷åñêîìó àëãîðèòìó ïðèìåíåíèÿ ïðå-
ïàðàòà [13] èç ðàñ÷åòà 3,4 ìã/êã â âåíó êàïåëüíî â 
îáúåìå ôèçèîëîãè÷åñêîãî ðàñòâîðà, ñîñòàâëÿþùåãî 
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1/10 ÎÖÊ [11] â òå÷åíèå íåäåëè. Ó ãðûçóíîâ ²²² ãðóï-
ïû äîïîëíèòåëüíî, íà ôîíå áàçîâîé ãîðìîíàëüíîé 
òåðàïèè, âíóòðèæåëóäî÷íî îäèí ðàç â ñóòêè ââîäèëè 
èññëåäóåìûå âåùåñòâà â óêàçàííûõ äîçàõ ñî âòîðîãî 
ïî 20-é äåíü ïîñëå èíäóêöèè ÝÀÝ (ëàòåíòíàÿ ôàçà + 
êëèíè÷åñêàÿ ôàçà äî îêîí÷àíèÿ ïèêà çàáîëåâàíèÿ). 
Ãðóïïîé êîíòðîëÿ âûñòóïàëè æèâîòíûå ñ èíäóöèðî-
âàííûì ÝÀÝ (² ãðóïïà), â òå÷åíèå 20 äíåé âíóòðèæåëó-
äî÷íî ïîëó÷àâøèå äèñòèëëèðîâàííóþ âîäó. 

Åæåäíåâíî â òå÷åíèå ìåñÿöà (ñðåäíÿÿ ïðîäîëæè-
òåëüíîñòü ÝÀÝ) æèâîòíûõ âçâåøèâàëè è îöåíèâàëè èõ 
íåâðîëîãè÷åñêèé ñòàòóñ: ðåãèñòðèðîâàëè âðåìÿ íà-
÷àëà çàáîëåâàíèÿ, åãî ïðîäîëæèòåëüíîñòü è òÿæåñòü 
íåâðîëîãè÷åñêèõ íàðóøåíèé, êîòîðóþ îöåíèâàëè â 
áàëëàõ ïî êëèíè÷åñêîìó èíäåêñó. Êëèíè÷åñêèé èíäåêñ 
(ÊëèíÈ) îïðåäåëÿëè ïî øêàëå: ìûøå÷íàÿ ñëàáîñòü 
îäíîé êîíå÷íîñòè – ½ áàëëà, ïàðåç – 1 áàëë, ïàðàëè÷ 
– 1 ½ áàëëà. Ïðè âîâëå÷åíèè â ïðîöåññ íåñêîëüêèõ 
êîíå÷íîñòåé áàëëû ñóììèðîâàëè. Îòñóòñòâèå íàðó-
øåíèé ïðèíèìàëè çà 0 áàëëîâ, ëåòàëüíûé èñõîä – 6 
áàëëîâ. Æèâîòíûõ ñ êëèíè÷åñêèì èíäåêñîì ½ – 2 ½ 
áàëëà ñ÷èòàëè ëåãêî áîëåþùèìè; 3 – 6 áàëëîâ ñîîò-
âåòñòâîâàëî òÿæåëîìó òå÷åíèþ ÝÀÝ. Äëÿ èíòåãðà-
òèâíîé îöåíêè òÿæåñòè ÝÀÝ äëÿ êàæäîãî æèâîòíîãî 
ðàññ÷èòûâàëè êóìóëÿòèâíûé èíäåêñ (ÊóìóëÈ) – ñóììó 
èíäèâèäóàëüíûõ êëèíè÷åñêèõ èíäåêñîâ çà ïåðèîä áî-
ëåçíè [10]. 

Äëÿ àíàëèçà ýôôåêòèâíîñòè ïðîòåêòèâíîãî äåé-
ñòâèÿ öèòèêîëèíà íà ìîäåëè ÝÀÝ äëÿ êàæäîé ãðóïïû 
êðûñ ðàññ÷èòûâàëè: 1) ïðîäîëæèòåëüíîñòü ëàòåíò-
íîãî ïåðèîäà; 2) îáùåå ÷èñëî çàáîëåâøèõ è òÿæå-
ëî áîëüíûõ êðûñ (â % îò ÷èñëà â ãðóïïå); 3) ñðåäíèé 
êëèíè÷åñêèé èíäåêñ íà ïèêå çàáîëåâàíèÿ; 4) ñðåäíèé 
êóìóëÿòèâíûé èíäåêñ áîëåçíè; 5) ñðåäíþþ äëèòåëü-
íîñòü çàáîëåâàíèÿ. Âñå ïîêàçàòåëè ñðàâíèâàëè ñ ñî-
îòâåòñòâóþùèìè ïîêàçàòåëÿìè æèâîòíûõ êîíòðîëü-
íîé ãðóïïû è ãðóïïû, ïîëó÷àâøåé áàçîâóþ òåðàïèþ 
ñîëó-ìåäðîëîì. 

Îöåíêà èíòåãðàòèâíûõ ôóíêöèé ãîëîâíîãî ìîçãà 
ïðîâåäåíà â òåñòå óñëîâíîé ðåàêöèè ïàññèâíîãî èç-
áåãàíèÿ (ÓÐÏÈ). Óêàçàííûé ðåôëåêñ ôîðìèðîâàëè 
â êàìåðå ðàçìåðîì 60 × 30 × 35 ñì, ðàçäåëåííîé íà 
òðè ðàâíûõ îòñåêà; ñ îñâåùåííîãî öåíòðàëüíîãî îò-
ñåêà äâåðöû âåëè â òåìíûå áîêîâûå [4]. Öåíòðàëüíûé 
îòñåê ÿâëÿëñÿ îñâåùåííûì, à ëåâûé è ïðàâûé – òåì-
íûìè, îñíàùåííûìè ýëåêòðèôèöèðîâàííûì ïîëîì. 

Íà 10-é äåíü ïîñëå èíäóêöèè ÝÀÝ (ëàòåíòíàÿ ôàçà 
çàáîëåâàíèÿ) æèâîòíûõ ïîìåùàëè â êàìåðó ñ îòêðû-
òûìè äâåðöàìè è â òå÷åíèå 3 ìèíóò ðåãèñòðèðîâàëè 
ëàòåíòíûé ïåðèîä çàõîäà â îäèí èç òåìíûõ îòñåêîâ. 
Íà 11-é æèâîòíîå ïîìåùàëè â ñâåòëûé îòñåê, ïðè 
ýòîì äâåðöà â ëåâûé îòñåê îñòàâàëàñü çàêðûòîé. 
Ïîñëå çàõîäà êðûñû â ïðàâûé îòñåê äâåðü çàêðûâàëè 
è æèâîòíîìó ÷åðåç ýëåêòðèôèöèðîâàííûé ïîë íàíî-
ñèëè 5 óäàðîâ òîêîì ñèëîé 1 ìÀ ñ èíòåðâàëîì 5 ñåê è 
äëèòåëüíîñòüþ êàæäîãî èìïóëüñà 1 ñåê. Ðåãèñòðèðî-
âàëè ëàòåíòíûé ïåðèîä çàõîäà â òåìíûé îòñåê (ËÏ

1
). 

Íà 12-å ñóòêè ïðîâîäèëè òåñòèðîâàíèå. Æèâîò-
íûõ ïîìåùàëè â ñòàðòîâûé îòñåê ïðè îáåèõ îòêðûòûõ 
äâåðÿõ. Íàáëþäåíèå ïðîâîäèëîñü â òå÷åíèå 3 ìèíóò. 
Âàæíûì êðèòåðèåì íà äàííîì ýòàïå áûëî êîëè÷åñòâî 
æèâîòíûõ, îñòàâàâøèõñÿ â öåíòðàëüíîì îòñåêå, ÷òî 
ñâèäåòåëüñòâîâàëî î ñòåïåíè îáó÷åíèÿ ýêñïåðèìåí-
òàëüíûõ æèâîòíûõ. Òàêæå ôèêñèðîâàëè ëàòåíòíûé 

ïåðèîä çàõîäà â òåìíûé îòñåê (ËÏ
2
) äëÿ æèâîòíûõ ñ 

îòñóòñòâóþùèì íàâûêîì. Íà 20-ûé äåíü ïðîâîäèëè 
òåñòèðîâàíèå íà ñîõðàííîñòü ïàìÿòíîãî ñëåäà (ËÏ

3
) 

è óñòàíàâëèâàëè ïðîöåíò æèâîòíûõ ñ ñîõðàíåííûì 
íàâûêîì. 

Äëÿ îöåíêè ýôôåêòèâíîñòè âîñïðîèçâåäåíèÿ íà-
âûêà ÓÐÏÈ ïðè èñïîëüçîâàíèè èññëåäóåìîãî îáðàçöà 
îïðåäåëÿëè êîýôôèöèåíò àíòèàìíåñòè÷åñêîé àêòèâ-
íîñòè (Ê

Àà
) ïî ñëåäóþùåé ôîðìóëå [8]:

Ê
Àà

 = (ËÏ
ïðåïàðàò

 – ËÏ
ÝÀÝ

)/ (ËÏ
èíòàêòíûå

 – ËÏ
ÝÀÝ

) ▪ 
100 %,

ãäå ËÏ = ËÏ
òåñòèðîâàíèå

 – ËÏ
âûðàáîòêà ðåôëåêñà 

Òåñòèðîâàíèå äâèãàòåëüíî-èññëåäîâàòåëüñêîé 
àêòèâíîñòè è ýìîöèîíàëüíîãî ñîñòîÿíèÿ ýêñïåðè-
ìåíòàëüíûõ æèâîòíûõ ïðîâîäèëè â ïîñëåäíèå ñóòêè 
ââåäåíèÿ ïðåïàðàòà: îïðåäåëÿëè êîëè÷åñòâî ïåðå-
ñå÷åííûõ êâàäðàòîâ (ãîðèçîíòàëüíàÿ àêòèâíîñòü), 
âåðòèêàëüíûõ ïîäúåìîâ è çàãëÿäûâàíèé â íîðêè (èñ-
ñëåäîâàòåëüñêàÿ àêòèâíîñòü), à òàêæå ïðîäîëæèòåëü-
íîñòü àêòîâ ãðóìèíãà è êîëè÷åñòâî áîëþñîâ äåôåêà-
öèé (ýìîöèîíàëüíîå ñîñòîÿíèå) â òå÷åíèå 3 ìèíóò [3]. 
Âñå èññëåäîâàíèÿ ïðîâåäåíû ïðè êîìíàòíîì îñâå-
ùåíèè âî âðåìåííîì èíòåðâàëå îò 12 äî 17 ÷àñîâ. 

Öèôðîâûå ýêñïåðèìåíòàëüíûå äàííûå îáðàáàòû-
âàëè ìåòîäîì âàðèàöèîííîé ñòàòèñòèêè ñ ïîìîùüþ 
ïåðñîíàëüíîé êîìïüþòåðíîé òåõíèêè – Intel Pentium-
IV è ïðîãðàììû ñòàòèñòè÷åñêîãî àíàëèçà AnalystSoft, 
StatPlus. Âåðñèÿ 2007 [7]. Ìàòåìàòè÷åñêàÿ îáðàáîòêà 
ïîëó÷åííûõ äàííûõ âêëþ÷àëà â ñåáÿ ðàñ÷åò ñðåäíèõ 
àðèôìåòè÷åñêèõ çíà÷åíèé (Ì), èõ îøèáîê ( ± m). 

Ñðàâíèòåëüíûé àíàëèç êëèíè÷åñêîãî è êóìóëÿ-
òèâíîãî èíäåêñà ïðîâåäåí ñ ïîìîùüþ íåïàðàìåòðè-
÷åñêîãî êðèòåðèÿ Ìàííà-Óèòíè. Äëÿ îöåíêè äîñòî-
âåðíîñòè ðàçëè÷èé äîëåé áîëüíûõ è òÿæåëî áîëüíûõ 
êðûñ ïî ñðàâíåíèþ ñ êîíòðîëåì èñïîëüçîâàëè áîëåå 
òî÷íûé êðèòåðèé Ôèøåðà, à äëÿ àíàëèçà ëàòåíòíîãî 
ïåðèîäà è ïðîäîëæèòåëüíîñòè ÝÀÝ – êðèòåðèé Ñòüþ-
äåíòà ñ ïîïðàâêîé Áîíôåððîíè äëÿ ìíîæåñòâåííûõ 
ñðàâíåíèé. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Ðåçóëüòàòû ïðîâåäåííûõ èññëåäîâàíèé ñâèäåòåëü-
ñòâóþò, ÷òî â óñëîâèÿõ îäíîêðàòíîé ïîäêîæíîé èíîêó-
ëÿöèè ÝÃÑ â ïîëíîì àäúþâàíòå Ôðåéíäà ó æèâîòíûõ 
êîíòðîëüíîé ãðóïïû ðåãèñòðèðîâàëîñü ðàçâèòèå íå-
âðîëîãè÷åñêèõ íàðóøåíèé ðàçëè÷íîé ñòåïåíè òÿæå-
ñòè; ëåòàëüíûé èñõîä çàáîëåâàíèÿ íàáëþäàëñÿ ó îä-
íîãî èç 12 ãðûçóíîâ (8,3 %) (òàáë. 1). 

Ïîñëå èíäóêöèè ÝÀÝ ó êðûñ ãðóïïû êîíòðîëÿ ïåð-
âûå íåâðîëîãè÷åñêèå ñèìïòîìû çàáîëåâàíèÿ áûëè 
çàôèêñèðîâàíû íà 9 – 11 ñóòêè. Ïèê êëèíè÷åñêèõ ïðî-
ÿâëåíèé ýíöåôàëîìèåëèòà ó áîëüøèíñòâà æèâîòíûõ 
ðàçâèâàëñÿ íà 12 – 14 ñóòêè è ïðîäîëæàëñÿ â ñðåäíåì 
4 äíÿ; ïðè ýòîì äëèòåëüíîñòü ÝÀÝ ñîñòàâèëà 16,4 ± 1,8 
äíåé ïðè ñðåäíåì êóìóëÿòèâíîì èíäåêñå 27,2 áàëëîâ. 

Íà ïèêå êëèíè÷åñêèõ ïðîÿâëåíèé ÝÀÝ êîëè÷åñòâî 
æèâîòíûõ ñ êëèíè÷åñêèì èíäåêñîì ½ – 2 ½ áàëëà ñî-
ñòàâèëî 41,7 % êðûñ, ÷òî ñîîòâåòñòâîâàëî ëåãêîé 
ñòåïåíè çàáîëåâàíèÿ, à òÿæåëîå òå÷åíèå ÝÀÝ íàáëþ-
äàëîñü ó 58,3 % ãðûçóíîâ (êëèíè÷åñêèé èíäåêñ 3 – 6 
áàëëîâ). 

Ââåäåíèå ñîëó-ìåäðîëà (3,4 ìã/êã â âåíó êàïåëüíî 
â òå÷åíèå íåäåëè) óñòðàíÿëî ëåòàëüíûå èñõîäû, ïîë-
íîñòüþ ïðåäóïðåæäàëî ðàçâèòèå íåâðîëîãè÷åñêèõ 
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íàðóøåíèé ó 20 % æèâîòíûõ, à òàêæå óìåíüøàëî 
êîëè÷åñòâî ãðûçóíîâ ñ òÿæåëûì òå÷åíèåì ÝÀÝ äî 
30 %. Ïðè ýòîì ïåðâûå íåâðîëîãè÷åñêèå ñèìïòî-
ìû ÝÀÝ áûëè çàðåãèñòðèðîâàíû â ñðåäíåì ÷åðåç 
16,8 äíåé, ïðîòåêàëè êðàòêîâðåìåííî (ïðîäîëæè-
òåëüíîñòü ÝÀÝ óêîðà÷èâàëàñü â 2 ðàçà, ð < 0,05) è 
â ëåãêîé èëè ñðåäíåòÿæåëîé ôîðìå (êëèíè÷åñêèé 
èíäåêñ íà ïèêå çàáîëåâàíèÿ óìåíüøàëñÿ â 1,5 ðàçà 
(ð < 0,05), êóìóëÿòèâíûé – ïðàêòè÷åñêè â 3 ðàçà 
(ð < 0,05) (òàáë. 1). 

Êóðñîâîå ïðèìåíåíèå öèòèêîëèíà (500 ìã/êã) ñî 
âòîðîãî ïî 20 äåíü ïîñëå èíîêóëÿöèè ÝÃÑ íà ôîíå 
òåðàïèè ñîëó-ìåäðîëîì ïðåäóïðåæäàëî ðàçâèòèå 
ÝÀÝ ó 40 % æèâîòíûõ, à òàêæå óìåíüøàëî êîëè÷åñòâî 
ãðûçóíîâ ñ òÿæåëûì òå÷åíèåì ÝÀÝ äî îäíîãî èç äå-
ñÿòè (10 %). Êðîìå òîãî, ñî÷åòàííîå ïðèìåíåíèå öè-
òèêîëèíà è ìåòèëïðåäíèçîëîíà ñèëüíåå óìåíüøàëî 
âûðàæåííîñòü íåâðîëîãè÷åñêèõ íàðóøåíèé. Â ÷àñò-
íîñòè, â äàííîé ñåðèè èññëåäîâàíèé íà 38 % ñíèæàë-
ñÿ êëèíè÷åñêèé èíäåêñ íà ïèêå ÝÀÝ, íà 30 % – êóìó-
ëÿòèâíûé èíäåêñ çàáîëåâàíèÿ, à òàêæå óêîðà÷èâàëàñü 
ïðîäîëæèòåëüíîñòü ÝÀÝ ñ 8,4 äî 5 äíåé ïî ñðàâíåíèþ 
ñ ãðóïïîé, ïîëó÷àâøåé áàçîâóþ ãîðìîíàëüíóþ òåðà-
ïèþ (òàáë. 1). 

Óñòàíîâëåíî, ÷òî íåéðîïðîòåêòèâíàÿ òåðàïèÿ 
öèòèêîëèíîì íà ôîíå ââåäåíèÿ ñîëó-ìåäðîëà ó 
êðûñ ñ ÝÀÝ ñïîñîáñòâîâàëà äîñòîâåðíî çíà÷èìîìó 

Àíòèàìíåñòè÷åñêàÿ àêòèâ-
íîñòü ïðåïàðàòà õàðàêòåðèçî-
âàëàñü ðîñòîì ïîêàçàòåëÿ Ê

Àà
, 

êîòîðûé ñîñòàâëÿë 84 % è 95 % 
ñîîòâåòñòâåííî íà 12 è 20 ñóòêè 
ýêñïåðèìåíòà. Ïðîöåíò æèâîòíûõ 
ñ ïðèîáðåòåííûì èëè ñîõðàíåí-
íûì íàâûêîì íà 55 % (ð = 0,06) è 
30 % (ð = 0,06) ïðåâûøàë çíà÷åíèÿ 
ãðóïïû àêòèâíîãî êîíòðîëÿ â ñîîò-
âåòñòâóþùèå ïðîìåæóòêè âðåìå-
íè, ÷òî ïîäòâåðæäàëî âûñîêèé íî-
îòðîïíûé ïîòåíöèàë öèòèêîëèíà ó 
êðûñ ñ ÝÀÝ. 

 Ïîêàçàíî, ÷òî ó ÝÀÝ-àññîöè-
èðîâàííûõ æèâîòíûõ îðèåíòèðî-
âî÷íî-èññëåäîâàòåëüñêàÿ àêòèâ-
íîñòü ïîä âëèÿíèåì êóðñîâîãî 

Òàáëèöà 1

 Îöåíêà íåâðîëîãè÷åñêîãî ñòàòóñà æèâîòíûõ â óñëîâèÿõ 
ÝÀÝ íà ôîíå êóðñîâîãî ââåäåíèÿ öèòèêîëèíà è áàçîâîé 

òåðàïèè ñîëó-ìåäðîëîì

Ïîêàçàòåëè

Ãðóïïû æèâîòíûõ

 % çàáîëåâøèõ 
æèâîòíûõ,

âñåãî/ òÿæåëî

Ëàòåíòíûé 
ïåðèîä 

ÝÀÝ, äíè

Ñðåäíèé 
ÊëèíÈ íà ïèêå 

ÝÀÝ, áàëëû 

Ñðåäíèé 
ÊóìóëÈ, 
áàëëû 

Äëèòåëü-
íîñòü 

ÝÀÝ, äíè 

Êîíòðîëü, 
ÝÀÝ (n = 12)

91,7/58,3 10,6 ± ,2 2,4 27,2 16,4 ± 1,8

 ÝÀÝ + ÑÌ 
(n = 10)

80/30 16,8* ± 1,8 1,6* 9,4* 8,4* ± 0,9

ÝÀÝ + ÑÌ + 
Ö (n = 10)

60/10 19,4* ± 2,1 1*● 6,6* 5,0*● ± 0,4

 Ïðèìå÷àíèå: * – ð < 0,05 (îòëè÷èÿ äîñòîâåðíû ïî ñðàâíåíèþ ñ ÝÀÝ-êîíòðîëåì); ● – ð < 0,05 

(îòëè÷èÿ äîñòîâåðíû ïî ñðàâíåíèþ ñ ãðóïïîé ÑÌ). 

ïðèìåíåíèÿ öèòèêîëèíà íà ôîíå òåðàïèè ñîëó-ìå-
äðîëîì óñèëèâàëàñü çà ñ÷åò ðîñòà âñåõ èññëåäóåìûõ 
ïîêàçàòåëåé. Òàê, ÷èñëî ãîðèçîíòàëüíûõ ïåðåõîäîâ, 
êîëè÷åñòâî çàãëÿäûâàíèé â íîðêè è ïîêàçàòåëè âåð-
òèêàëüíîé àêòèâíîñòè äîñòîâåðíîé óâåëè÷èâàëèñü íà 
73,9 % (ð < 0,01), 87 % (ð < 0,05) è 120 % (ð < 0,05) ñî-
îòâåòñòâåííî îòíîñèòåëüíî ïîêàçàòåëåé æèâîòíûõ ñ 
ÝÀÝ (òàáë. 3). 

Âåðîÿòíî, ïîëîæèòåëüíàÿ äèíàìèêà èçìåíåíèé 
íåâðîëîãè÷åñêîãî ñòàòóñà, êîãíèòèâíûõ ïðîöåññîâ 
è áåçóñëîâíî-ðåôëåêòîðíîãî ïîâåäåíèÿ ãðûçóíîâ 
ñ ýêñïåðèìåíòàëüíûì ýêâèâàëåíòîì ðàññåÿííîãî 
ñêëåðîçà ïîä âëèÿíèåì ñîëó-ìåäðîëà îáúÿñíÿåòñÿ 
íîðìàëèçàöèåé íàðóøåíèé â ãåìàòîýíöåôàëè÷åñêîì 
áàðüåðå, êîòîðûå ðàçâèâàþòñÿ ïðè ÝÀÝ âñëåäñòâèå 
èíãèáèðîâàíèÿ ïðîòèâîâîñïàëèòåëüíûõ öèòîêèíîâ è 
óñêîðåíèÿ àïîïòîçà èììóííûõ êëåòîê. Ïîñêîëüêó îëè-
ãîäåíäðîöèòû èìåþò êîðòèêîñòåðîèäíûå ðåöåïòîðû, 
êîðòèêîñòåðîèäû ìîãóò òàêæå ñïîñîáñòâîâàòü ðàçäå-
ëåíèþ îëèãîäåíäðîöèòîâ è ðåìèåëèíèçàöèè àêñîíîâ 
[15]. 

Âìåñòå ñ òåì, öèòèêîëèí, ââîäèìûé íà ôîíå áà-
çîâîé ãîðìîíàëüíîé òåðàïèè, ïðèíèìàåò ó÷àñòèå â 
áèîñèíòåçå ìåìáðàííûõ ôîñôîëèïèäîâ íåéðîíîâ. 
Ôîñôîëèïèäû ôîðìèðóþò ñòðóêòóðíî-ôóíêöèîíàëü-
íóþ îñíîâó íåéðîíàëüíûõ ìåìáðàí, îáåñïå÷èâàþùèõ 

Òàáëèöà 2

Âëèÿíèå ñîâìåñòíîãî ââåäåíèÿ öèòèêîëèíà (Ö) 
è ñîëó-ìåäðîëà (ÑÌ) íà ïðîöåññû îáó÷åíèÿ è 
êîíñîëèäàöèè ýíãðàìì ïàìÿòè â òåñòå ÓÐÏÈ â 

óñëîâèÿõ ÝÀÝ, M ± m

Ãðóïïû æèâîòíûõ
Ëàòåíòíûé ïåðèîä, ñåê

10 ñóòêè, ËÏ
1

12 ñóòêè, ËÏ
2

20 ñóòêè, ËÏ
3

Ïàññèâíûé êîíòðîëü 
(èíòàêòíûå), n = 10

20,2 ± 2,23 168,7 ± 9,23 145,2 ± 14,22

Àêòèâíûé êîíòðîëü 
(ÝÀÝ), n = 12

18,2 ± 1,72 104,2* ± 13,15 84,8* ± 12, 48

ÝÀÝ + ÑÌ + Ö (n = 10) 16,6 ± 1,73 155,3● ± 16,39 138,5● ± 15,73

Ïðèìå÷àíèå: * – ð < 0,05 (îòëè÷èÿ äîñòîâåðíû ïî ñðàâíåíèþ ñ ïàññèâíûì 

êîíòðîëåì), ● – ð < 0,05 (îòëè÷èÿ äîñòîâåðíû ïî ñðàâíåíèþ ñ àêòèâíûì 

êîíòðîëåì). 

óâåëè÷åíèþ âðåìåíè ïàññèâíî-îáîðîíè-
òåëüíîãî ðåôëåêñà íà 12 è 20 ñóòêè èññëå-
äîâàíèÿ (òàáë. 2). Ïðåïàðàò ñòàòèñòè÷åñêè 
äîñòîâåðíî óâåëè÷èâàë ïðîäîëæèòåëüíîñòü 
ËÏ

2
 è ËÏ

3
 ïî ñðàâíåíèþ ñ ãðóïïîé àêòèâíî-

ãî êîíòðîëÿ, ÷òî ñâèäåòåëüñòâîâàëî î ïîëî-
æèòåëüíîì âëèÿíèè ýòîãî ëåêàðñòâåííîãî 
ñðåäñòâà íà ïðîöåññû ââîäà èíôîðìàöèè è 
ñïîñîáíîñòü ïðåäóïðåæäàòü óñêîðåííîå óãà-
ñàíèå ïðèîáðåòåííîãî óñëîâíîãî íàâûêà â 
óñëîâèÿõ ýêñïåðèìåíòàëüíîé ïàòîëîãèè. Òàê, 
öèòèêîëèí (500 ìã/êã) ñïîñîáñòâîâàë óâåëè-
÷åíèþ ëàòåíòíîãî ïåðèîäà, íà 49 % (ð < 0,05) 
è 63 % (ð < 0,05) ïðåâîñõîäÿùåå äàííûé ïî-
êàçàòåëü ãðóïïû àêòèâíîãî êîíòðîëÿ íà 12 è 
20 ñóòêè òåñòèðîâàíèÿ ïàññèâíî-îáîðîíè-
òåëüíîãî íàâûêà ñîîòâåòñòâåííî (òàáë. 2). 
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äåÿòåëüíîñòü íåðâíûõ êëåòîê ìîçãà â öåëîì. Ïðè 
ýòîì öèòèêîëèí îáåñïå÷èâàåò öåëîñòíîñòü öèòîïëàç-
ìàòè÷åñêèõ è ìèòîõîíäðèàëüíûõ íåéðîíàëüíûõ ìåì-
áðàí, ïðåæäå âñåãî, ïóòåì îñëàáëåíèÿ àêòèâíîñòè 
ôîñôîëèïàçû À

2
, àêòèâàöèè íåéðîíàëüíûõ ìèòîõîí-

äðèàëüíûõ öèòîõðîìîêñèäàç è òîðìîæåíèÿ ãëóòàìàò-
èíäóöèðîâàííîãî àïîïòîçà [2, 14]. 

Òàêèì îáðàçîì, öèòèêîëèí ÿâëÿåòñÿ ýôôåêòèâ-
íûì ñðåäñòâîì íåéðîïðîòåêöèè ïðè ÝÀÝ â óñëîâèÿõ 
òåðàïèè ñîëó-ìåäðîëîì. 

Âûâîäû. 
1. Èíîêóëÿöèÿ ýíöåôàëèòîãåííîé ñìåñè íà 9 – 11 

ñóòêè ó 91,7 % æèâîòíûõ ãðóïïû êîíòðîëÿ âûçûâàåò 

ðàçâèòèå ÝÀÝ, õàðàêòåðèçóþùåãîñÿ òÿæå-
ëûì è äëèòåëüíûì òå÷åíèåì, ôîðìèðîâà-
íèåì êîãíèòèâíîãî äåôèöèòà è óãíåòåíèåì 
îðèåíòèðîâî÷íî-èññëåäîâàòåëüñêîé àêòèâ-
íîñòè;

2.  Êóðñîâîå ïðèìåíåíèå öèòèêîëèíà 
ïðè ÝÀÝ â óñëîâèÿõ áàçîâîé òåðàïèè ñî-
ëó-ìåäðîëîì ïðåäóïðåæäàåò ðàçâèòèå íå-
âðîëîãè÷åñêèõ íàðóøåíèé è ñïîñîáñòâóåò 
êðàòêîâðåìåííîìó òå÷åíèþ çàáîëåâàíèÿ 
ïðåèìóùåñòâåííî â ëåãêîé ôîðìå;

3. Íåéðîïðîòåêòèâíàÿ òåðàïèÿ öèòèêî-
ëèíîì íà ôîíå ââåäåíèÿ ñîëó-ìåäðîëà ó æè-
âîòíûõ ñ ýêñïåðèìåíòàëüíûì ýêâèâàëåíòîì 
ðàññåÿííîãî ñêëåðîçà óñòðàíÿåò íàðóøåíèÿ 
êîíñîëèäàöèè ýíãðàìì ïàìÿòè è çàìåäëÿåò 
óãàñàíèå ïàññèâíî-îáîðîíèòåëüíîãî íàâû-
êà, à òàêæå ñïîñîáñòâóåò íîðìàëèçàöèè ïî-
êàçàòåëåé îðèåíòèðîâî÷íî-èññëåäîâàòåëü-
ñêîé àêòèâíîñòè. 

Òàáëèöà 3

 Îöåíêà ïîâåäåí÷åñêèõ ðåàêöèé ó êðûñ ñ 
ýêñïåðèìåíòàëüíûì àëëåðãè÷åñêèì ýíöåôà-
ëîìèåëèòîì â òåñòå «îòêðûòîå ïîëå» (M ± m)

Ïîêàçàòåëè
Ãðóïïû æèâîòíûõ (n = 10)

Èíòàêòíûå
 (n = 10)

ÝÀÝ 
(n = 12)

ÝÀÝ + ÑÌ
 (n = 10)

ÝÀÝ + ÑÌ + Ö
(n = 10)

Ãîðèçîíòàëüíàÿ 
àêòèâíîñòü

19,7 ± 2,09 8,8* ± 0,83
 

12,8● ± 1,19
15,3● ± 1,57

Âåðòèêàëüíàÿ 
àêòèâíîñòü

3,5 ± 0,52 1,5* ± 0,34 1,8 ± 0,33 3,3● ± 0,42

Èññëåäî-
âàòåëüñêàÿ 
àêòèâíîñòü

5,2 ± 0,68 2,3* ± 0,56 2,7 ± 0,47 4,3● ± 0,44

Ãðóìèíã 14,7 ± 1,45 11,3 ± 1,19 12,5 ± 1,07 13,5 ± 1,44

Äåôåêàöèè 1,2 ± 0,29 1,0 ± 0,26 1,3 ± 0,26 1,2 ± 0,33

Ïðèìå÷àíèå: * – ð < 0,05 (îòëè÷èÿ äîñòîâåðíû ïî ñðàâíåíèþ ñ èíòàêòíîé 

ãðóïïîé); ● – ð < 0,05 (îòëè÷èÿ äîñòîâåðíû ïî ñðàâíåíèþ ñ ÝÀÝ-êîíòðîëåì). 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. ÝÀÝ 
ó êðûñ ïðèâîäèò ê óëüòðàñòðóêòóðíûì èçìåíåíèÿì 
íåéðîíàëüíîãî, ãëèàëüíîãî è ñèíàïòè÷åñêîãî àïïà-
ðàòà â ñòðóêòóðàõ ìîçãà ýêñïåðèìåíòàëüíûõ æèâîò-
íûõ, ëåæàùèõ â îñíîâå äåìèåëèíèçàöèè, äåñòðóêöèè 
íåéðîíîâ è ïîñëåäóþùåé èíèöèàëèçàöèè ïðîöåññîâ 
àïîïòîçà. Ñ ó÷åòîì èçëîæåííîãî, íàìè áóäåò ïðîâå-
äåí àíàëèç ýôôåêòèâíîñòè ýêñïåðèìåíòàëüíîé íåé-
ðîïðîòåêòèâíîé òåðàïèè öèòèêîëèíîì â îòíîøåíèè 
êîìïåíñàòîðíî-àäàïòàöèîííûõ ïðîöåññîâ â íåéðî-
íàëüíûõ è ãëèàëüíûõ êëåòêàõ, à òàêæå âûðàæåííîñòè 
íàðóøåíèé ìèåëèíîâûõ íåðâíûõ âîëîêîí. 
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ÎÏÛÒ ÏÐÈÌÅÍÅÍÈß ÖÈÒÈÊÎËÈÍÀ Â ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÉ ÒÅÐÀÏÈÈ ÌÎÄÅËÈÐÎÂÀÍÍÎÃÎ ÀË-

ËÅÐÃÈ×ÅÑÊÎÃÎ ÝÍÖÅÔÀËÎÌÈÅËÈÒÀ 
Íåôåäîâ À. À., Ìàì÷óð Â. È. 
Ðåçþìå. Â ðàáîòå ïðîâåäåí àíàëèç ýôôåêòèâíîñòè íåéðîïðîòåêòèâíîé òåðàïèè ýêñïåðèìåíòàëüíîãî àë-

ëåðãè÷åñêîãî ýíöåôàëîìèåëèòà öèòèêîëèíîì â óñëîâèÿõ áàçîâîé òåðàïèè ñîëó-ìåäðîëîì. 
Ýêñïåðèìåíòàëüíûé àëëåðãè÷åñêèé ýíöåôàëîìèåëèò (ÝÀÝ) ðàçâèâàëñÿ íà 9 – 11 ñóòêè ïîñëå èíîêóëÿöèè 

ýíöåôàëèòîãåííîé ñìåñè è õàðàêòåðèçîâàëñÿ òÿæåëûì è äëèòåëüíûì òå÷åíèåì (ñðåäíèé êóìóëÿòèâíûé èíäåêñ 
27,2; ñðåäíÿÿ ïðîäîëæèòåëüíîñòü áîëåçíè 16,4 äíÿ), ðàçâèòèåì êîãíèòèâíîãî äåôèöèòà è óãíåòåíèåì äâèãà-
òåëüíî-èññëåäîâàòåëüñêîé àêòèâíîñòè. 

Êóðñîâîå ïðèìåíåíèå öèòèêîëèíà (500 ìã/êã) â óñëîâèÿõ áàçîâîé ãîðìîíàëüíîé òåðàïèè ñîëó-ìåäðîëîì 
ïðåäóïðåæäàëî ðàçâèòèå íåâðîëîãè÷åñêèõ íàðóøåíèé è ñïîñîáñòâîâàëî êðàòêîâðåìåííîìó òå÷åíèþ çàáîëå-
âàíèÿ ïðåèìóùåñòâåííî â ëåãêîé ôîðìå. Ïðè ýòîì íåéðîïðîòåêòèâíàÿ òåðàïèÿ öèòèêîëèíîì íà ôîíå ââåäåíèÿ 
ìåòèëïðåäíèçîëîíà ó æèâîòíûõ ñ ýêñïåðèìåíòàëüíûì ýêâèâàëåíòîì ðàññåÿííîãî ñêëåðîçà óñòðàíÿëà íàðóøå-
íèÿ êîíñîëèäàöèè ýíãðàìì ïàìÿòè è çàìåäëÿëà óãàñàíèå ïàññèâíî-îáîðîíèòåëüíîãî íàâûêà, à òàêæå ñïîñîá-
ñòâîâàëà íîðìàëèçàöèè ïîêàçàòåëåé îðèåíòèðîâî÷íî-èññëåäîâàòåëüñêîé àêòèâíîñòè. 

Êëþ÷åâûå ñëîâà: öèòèêîëèí, ýêñïåðèìåíòàëüíûé àëëåðãè÷åñêèé ýíöåôàëîìèåëèò, ñîëó-ìåäðîë, 
íåéðîïðîòåêöèÿ. 
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ÀËÅÐÃ²×ÍÎÃÎ ÅÍÖÅÔÀËÎÌ²ªË²ÒÓ 
Íåôüîäîâ Î. Î., Ìàì÷óð Â. É. 
Ðåçþìå. Â ðîáîò³ ïðîâåäåíèé àíàë³ç åôåêòèâíîñò³ íåéðîïðîòåêòèâíî¿ òåðàï³¿ åêñïåðèìåíòàëüíîãî 

àëåðã³÷íîãî åíöåôàëîì³ºë³òó öèòèêîë³íîì çà óìîâ áàçîâî¿ òåðàï³¿ ñîëó-ìåäðîëîì. 
Åêñïåðèìåíòàëüíèé àëåðã³÷íèé åíöåôàëîì³ºë³ò (ÅÀÅ) ðîçâèâàâñÿ íà 9 – 11 äîáó ï³ñëÿ ³íîêóëÿö³¿ ýíöåôàë³òî-

ãåííî¿ ñóì³ø³ ³ õàðàêòåðèçóâàâñÿ âàæêèì ³ òðèâàëèì ïåðåá³ãîì (ñåðåäí³é êóìóëÿòèâíèé ³íäåêñ 27,2; ñåðåäíÿ 
òðèâàë³ñòü õâîðîáè 16,4 äí³), ðîçâèòêîì êîãí³òèâíîãî äåô³öèòó òà ïðèãí³÷åííÿì ðóõîâî-äîñë³äíèöüêî¿ àêòèâíîñò³. 

Êóðñîâå çàñòîñóâàííÿ öèòèêîë³íó (500 ìã/êã) çà óìîâ áàçîâî¿ ãîðìîíàëüíî¿ òåðàï³¿ ñîëó-ìåäðîëîì ïî-
ïåðåäæàëî ðîçâèòîê íåâðîëîã³÷íèõ ïîðóøåíü ³ ñïðèÿëî êîðîòêî÷àñíîìó ïåðåá³ãó çàõâîðþâàííÿ ïåðåâàæíî â 
ëåãê³é ôîðì³. Ïðè öüîìó íåéðîïðîòåêòèâíà òåðàï³ÿ öèòèêîë³íîì íà ôîí³ ââåäåííÿ ìåòèëïðåäí³çîëîíó ó òâà-
ðèí ç åêñïåðèìåíòàëüíèì åêâ³âàëåíòîì ðîçñ³ÿíîãî ñêëåðîçó óñóâàëà ïîðóøåííÿ êîíñîë³äàö³¿ åíãðàì ïàì’ÿò³ 
³ óïîâ³ëüíþâàëà çãàñàííÿ ïàñèâíî-îáîðîííî¿ íàâè÷êè, à òàêîæ ñïðèÿëà íîðìàë³çàö³¿ ïîêàçíèê³â îð³ºíòîâíî-
äîñë³äíèöüêî¿ àêòèâíîñò³. 

Êëþ÷îâ³ ñëîâà: öèòèêîë³í, åêñïåðèìåíòàëüíèé àëåðã³÷íèé åíöåôàëîì³ºë³ò, ñîëó-ìåäðîë, íåéðî  ïðîòåêö³ÿ. 

UDC 616. 832-004-092. 9-08:615. 214. 2 
The Experience of Citicoline Treatment in Simulated Experimental Therapy of Allergic Encep ha lomyelitis
Nefedov A. A., Mamchur V. I. 
Abstract. Neuroprotective effects of Citicoline are provided neurotransmitter, neurometabolic and neurotrophic 

mechanisms that provides neuronal protection at the cellular and molecular levels. These provisions were the basis for 
a study on the influence of the effects of Citicoline on neurological status, cognitive function and motor research activity 
of experimental animals under conditions of simulated allergic encephalomyelitis. 

Experimental allergic encephalomyelitis (EAE) was developed for 9 – 11 days after inoculation of encephalitogenic 
mixture. Most rodent control group prevailed severe and prolonged during EAE (mean cumulative index of 27.2; mean 
duration of illness of 16.4 days). In addition, it was characterized by the development of cognitive deficits and inhibition 
of motor research activity. 

Introduction of Solu-Medrol (3.4 mg/kg into a vein during the week) eliminated deaths, completely prevents the 
development of neurological disorders in 20 % of animals, and also reduced the number of rodents with severe EAE 
to 30 %. The first neurological symptoms of EAE were registered with an average of 16.8 days, proceeded short-term 
(duration of EAE is shortened by 2 times, p < 0.05) and in mild or moderate form (clinical index at the peak of the disease 
was reduced by 1.5 times (p < 0.05), cumulative – almost 3 times (p < 0.05). 

Course administration of Citicoline (500 mg/kg) from the second to the 20th day after inoculation of encephalito-
genic mixture during therapy of Solu-Medrol prevented the development of EAE in 40 % of animals, and also reduced 
the number of rodents with severe EAE to one in ten (10 %). In addition, the combined use of Citicoline and Methyl-
prednisolone stronger reduced the severity of neurological disorders. In particular, in this series of studies by 38 % 
decreased clinical index at the peak of EAE, 30 % – the cumulative index to diseases and shortened the duration of EAE 
from 8. 4 to 5 days compared with the group receiving basic hormonal therapy. 

Neuroprotective therapy by Citicoline during administration of Solu-Medrol in rats with EAE positive influence on 
the processes of data entry and prevented accelerated the extinction of the acquired conditional skill in experimental 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 4 (121)170

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

pathology. So, Citicoline (500 mg/kg) contributed to the increase in the latent period, 49 % (p < 0.05) and 63 % (p < 0.05) 
superior to the indicator of the active control group at 12 and 20 days of testing passive-defensive skill respectively. 

Antiamnestic drug activity was characterized by the growth of C
Aa

 (coefficient antiamnestic activity), who was 84 % 
and 95 % respectively at 12 and 20 days of experiment. The percentage of animals with acquired skill or saved by 55 % 
(p = 0.06) and 30 % (p = 0,06) exceeded the value of the active control group at corresponding time intervals, which 
confirmed high nootropic potential of Citicoline in rats with EAE. It is shown that EAE-associated animals motor research 
activity under the influence of a course of citicoline treatment during therapy with Solu-Medrol increased due to the 
growth of all studied parameters. Thus, the number of horizontal transitions, the number of research holes and vertical 
indicators reliable activity was increased by 73. 9 per cent (p < 0.01), 87 % (p < 0.05) and 120 % (p < 0.05) respectively 
compared animals with EAE. 

Probably, Citicoline imposed on the background of underlying hormonal therapy, is involved in the biosynthesis of 
membrane phospholipids neurons. Phospholipids form the structural-functional basis of neuronal membranes, sup-
porting the activity of nerve cells in the brain as a whole. Thus Citicoline ensures the integrity of neuronal cytoplasmic 
and mitochondrial membranes, primarily by attenuation of the activity of phospholipase A

2
 activation of neuronal mito-

chondrial cytochromoxidase and inhibition of glutamate-induced apoptosis. 
Keywords: Ñiticoline, experimental allergic encephalomyelitis, Solu-Medrol, neuroprotection. 
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