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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Còðóêòóðíî-
ìåòàáîë³÷í³ çì³íè êîðè ãîëîâíîãî ìîçêó, íèðîê ³ 
ïå÷³íêè, çóìîâëåí³ õðîí³÷íîþ íåîïëàñòè÷íîþ ³í-
òîêñèêàö³ºþ ³ êîìïîíåíòàìè öèòîñòàòè÷íî¿ òåðà-
ï³¿, òà ¿õ ñîðáö³éíà êîðåêö³ÿ», ¹ äåðæ. ðåºñòðàö³¿ 
0113U001276. 

Âñòóï. Íåðâîâà òà ³ìóííà ñèñòåìè ìàþòü ïåâí³ 
çàãàëüí³ ðèñè ó ïðèíöèïàõ ñâîãî ôóíêö³îíóâàí-
íÿ: ò³ëüêè ö³ äâ³ ñèñòåìè çäàòí³ äî ðîçï³çíàâàííÿ 
³ çàïàì’ÿòîâóâàííÿ îá’ºêòà, òîáòî º ñòðóêòóðàìè, 
ùî âîëîä³þòü ïàì’ÿòòþ. ²ìóíîêîìïåòåíò³ êë³òèíè (â 
îñíîâíîìó, ë³ìôîöèòè) ìàþòü ðåöåïòîðè äëÿ íèçêè 
íåéðîìåä³àòîð³â, à ñàìå äî àöåòèëõîë³íó, äîôàì³íó, 
åíêåôàë³í³â ³ åíäîðô³í³â. Ó òîé æå ÷àñ ìîçîê º ³çîëüî-
âàíèì â³ä ³ìóííî¿ ñèñòåìè ³ íàëåæèòü äî òàê çâàíèõ 
«çàáàð’ºðíèõ» îðãàí³â, â ÿêèõ ó íîðìàëüíèõ óìîâàõ 
ðîçâèòîê ³ìóííî¿ â³äïîâ³ä³ º ïðàêòè÷íî íåìîæëèâèì. 
Öå ïîâ’ÿçàíå ç â³äñóòí³ñòþ çâè÷àéíîãî ë³ìôàòè÷-
íîãî äðåíóâàííÿ ìîçêó, íèçüêèì ð³âíåì åêñïðåñ³¿ 
ìîëåêóë ÌÍÑ (major histocompatibility complex) íà 
êë³òèíàõ ìîçêó, à òàêîæ ³ç íàÿâí³ñòþ ãåìàòîåíöåôà-
ë³÷íîãî áàð’ºðó (ÃÅÁ) [5,6]. Âñ³ ö³ ôàêòîðè, à îñîáëè-
âî íàÿâí³ñòü ÷³òêîãî àíàòîì³÷íîãî ðîçìåæóâàííÿ ì³æ 
³ìóííîþ ñèñòåìîþ òà íåðâîâîþ òêàíèíîþ, äàþòü 
ìîæëèâ³ñòü ðîçãëÿäàòè ÖÍÑ ÿê ³ìóíîëîã³÷íî ïðèâ³-
ëåéîâàíèé îðãàí. Îäíàê, íå äèâëÿ÷èñü íà â³äñóòí³ñòü 
àáî ìàéæå â³äñóòí³ñòü ó ÖÍÑ äåíäðèòíèõ êë³òèí, Ò– ³ 
Â–ë³ìôîöèò³â, ð³çí³ ôîðìè ³ìóííî¿ â³äïîâ³ä³ ìîæóòü 
âèíèêàòè ³ ðîçâèâàòèñÿ ïðè â³äïîâ³äíèõ óìîâàõ ÿê â 
öåíòðàëüí³é, òàê ³ â ïåðèôåðè÷í³é íåðâîâ³é ñèñòåì³. 
Îäí³ºþ ç ïðè÷èí öüîãî º òå, ùî àêòèâîâàí³ Ò–ë³ìôî-
öèòè çäàòí³ ïðîíèêàòè ÷åðåç ÃÅÁ ç ìåòîþ çàáåçïå-
÷åííÿ ³ìóííîãî íàãëÿäó [2]. 

Âàæëèâèì òàêîæ º òîé ôàêò, ùî ãë³àëüí³ êë³òè-
íè, ÿê³ âèêîíóþòü ðîëü ôàãîöèòóþ÷î¿ ñèñòåìè ÖÍÑ, 
ïðè àêòèâàö³¿ çäàòí³ äî ñèíòåçó ð³çíèõ öèòîê³í³â [8-
10]. Ïðè ï³äâèùåíí³ ïðîíèêíîñò³ ÃÅÁ, ÿêà âèíèêàº 
âíàñë³äîê ðîçâèòêó ïàòîëîã³÷íîãî ïðîöåñó, à òàêîæ 
ìîæå áóòè ³íäóêîâàíà ïðîçàïàëüíèìè öèòîê³íàìè, 
ùî ñèíòåçóþòüñÿ àêòèâîâàíèìè Ò–êë³òèíàìè, äî 
ÖÍÑ ìîæóòü ïðîíèêàòè ³ ñïåöèô³÷í³ àíòèò³ëà, âíà-
ñë³äîê ÷îãî âèíèêàòèìå îïîñåðåäêîâàíà àíòèò³ëàìè 
êë³òèííà öèòîòîêñè÷í³ñòü, ÿêà ïðèçâåäå äî çàãèáåë³ 

êë³òèí-ì³øåíåé. Ïîòð³áíî çàçíà÷èòè, ùî ôîðìó-
âàííÿ ³ ðîçâèòîê áóäü-ÿêîãî òèïó ³ìóííî¿ â³äïîâ³ä³ ó 
ÖÍÑ º íåáàæàíèì ÿâèùåì ³ çàâæäè ïðèçâîäèòü äî 
âèíèêíåííÿ òîãî ÷è ³íøîãî ïàòîëîã³÷íîãî ïðîöåñó. 
Âðàõîâóþ÷è òå, ùî îñíîâíèì ³í³ö³àòîðîì ³ åëîíãà-
òîðîì òàêî¿ ³ìóííî¿ â³äïîâ³ä³ º ñàìå Ò–ë³ìôîöèòè, 
âàæëèâîþ º ¿õ øâèäêà åë³ì³íàö³ÿ ç íåðâîâî¿ òêàíèíè 
ç ìåòîþ îáìåæåííÿ àóòî³ìóííîãî çàïàëüíîãî ïðî-
öåñó â îðãàíàõ ÖÍÑ. Îäíèì ³ç øëÿõ³â åë³ì³íàö³¿ Ò–
êë³òèí ³ç âîãíèù çàïàëåííÿ º àêòèâàö³ÿ ïðîöåñ³â ¿õ 
àïîïòîçó ³ íåêðîçó [1]. 

Ç îãëÿäó íà âèùåíàâåäåíå ìåòîþ ðîáîòè áóëî 
äîñë³äæåííÿ âèðàæåíîñò³ ïðîöåñ³â àïîïòîçó CD3–
ë³ìôîöèò³â ó òêàíèí³ ñîìàòîñåíñîðíî¿ çîíè (ïîëÿ 
1-2 ïàð³åòàëüíî¿ ä³ëÿíêè) êîðè ï³âêóëü ãîëîâíîãî 
ìîçêó òà âèçíà÷åííÿ çì³í öèòîê³íîâîãî ïðîô³ëþ â 
óìîâàõ õðîí³÷íîãî åíäîòîêñèêîçó òà ïðè éîãî êîðåê-
ö³¿ ïîë³ôóêíö³îíàëüíèì âóãëåöåâèì åíòåðîñîðáåí-
òîì IV ïîêîë³ííÿ «Êàðáîëàéí». 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ðîáîòà âèêî-
íàíà íà 50 ëàáîðàòîðíèõ á³ëèõ ùóðàõ ç ìàñîþ ò³ëà 
(190  ±  5) ã, ÿê³ óòðèìóâàëèñü ó ñòàíäàðòíèõ óìîâàõ 
â³âàð³þ. Âñ³ ìàí³ïóëÿö³¿ ç åêñïåðèìåíòàëüíèìè òâà-
ðèíàìè ïðîâîäèëè ³ç äîòðèìàííÿì ïðàâèë «ªâðî-
ïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ùî 
âèêîðèñòîâóþòüñÿ äëÿ äîñë³äíèõ òà ³íøèõ íàóêîâèõ 
ö³ëåé», à òàêîæ çã³äíî «Íàóêîâî-ïðàêòè÷íèõ ðåêî-
ìåíäàö³é ç óòðèìàííÿ ëàáîðàòîðíèõ òâàðèí òà ðî-
áîòè ç íèìè» [3,7]. 

Ï³ääîñë³äí³ òâàðèíè áóëè ðîçä³ëåí³ íà òàê³ ãðóïè: 
êîíòðîëüíà – 10 ãîë³â; ãðóïà òâàðèí ³ç õðîí³÷íèì 
åíäîòîêñèêîçîì (ÕÅÒ) – 20 ãîë³â; ãðóïà òâàðèí ³ç 
õðîí³÷íèì åíäîòîêñèêîçîì, ÿêèì ââîäèëè åíòåðî-
ñîðáåíò «Êàðáîëàéí» – 20 ãîë³â. Õðîí³÷íèé åíäîòîê-
ñèêîç ìîäåëþâàëè øëÿõîì ùîäåííîãî âíóòð³øíüî-
÷åðåâíîãî ââåäåííÿ 30 % ìàñëÿíîãî ðîç÷èíó CCl

4
 

ïðîòÿãîì 5 ä³á â äîç³ 0,5 ìë/êã íà äîáó, íà 6 äîáó 
ââîäèëè âíóòð³øíüî÷åðåâèííî ë³ïîïîë³ñàõàðèä 
(LPS) Å. Ñîli 0111:Â

4 
(Sigma) â äîç³ 0,2 ìã/êã ìàñè 

ò³ëà, íà 7 äîáó ìàí³ïóëÿö³é íå ïðîâîäèëè. Òèæíåâèé 
öèêë ïîâòîðÿëè 30 ä³á [4]. Ñîðáóþ÷èé ñåðåäíèê ââî-
äèëè ùîäåííî âíóòð³øíüîøëóíêîâî âïðîäîâæ 21 
äîáè ï³ñëÿ ìîäåëþâàííÿ õðîí³÷íîãî åíäîòîêñèêîçó. 
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Äîáîâà äîçà ñîðáåíòó «Êàðáîëàéí» – 1 ìë çàâèñó 
íà ô³ç³îëîã³÷íîìó ðîç÷èí³ (ùî â³äïîâ³äàº ÷èñò³é ìàñ³ 
âóãëåöåâîãî ñîðáåíòó «Êàðáîëàéí» 0,2 ã) íà 100 ã 
ìàñè ò³ëà òâàðèíè. 

Ïðîöåñè àïîïòîçó ³ íåêðîçó CD3-ë³ìôîöèò³â ó 
òêàíèí³ êîðè ï³âêóëü ãîëîâíîãî ìîçêó âèçíà÷àëè ìå-
òîäîì ïðîòî÷íî¿ ëàçåðíî¿ öèòîôëþîðèìåòð³¿ ç âè-
êîðèñòàííÿì àíåêñèíó V-FITC (äëÿ âèçíà÷åííÿ ïî-
êàçíèêà àïîïòîçó) òà ïðîï³ä³þ éîäèäó (ÐI) ç ìåòîþ 
âñòàíîâëåííÿ â³äñîòêó ë³ìôîöèò³â ó ôàç³ íåêðîçó çà 
äîïîìîãîþ ïðîòî÷íîãî öèòîôëþîðèìåòðà Epics XL 
(«Beckman Coulter», ÑØÀ). Åêñïðåñ³þ àíòèãåíó 
CD3 âèçíà÷àëè çà äîïîìîãîþ íàáîðó ìîíîêëî-
íàëüíèõ àíòèò³ë Îðticlone ñåð³¿ PN IM 1650 Beck-
man Coulter (ÑØÀ). Âèçíà÷åííÿ ó ñèðîâàòö³ êðîâ³ 
êîíöåíòðàö³é òóìîðíåêðîòè÷íîãî ôàêòîðà-àëüôà 
(TNFα), ³íòåðëåéê³íó–1áåòà (²L–1β), ³íòåðëåéê³íó-2 
(²L–2), ³íòåðëåéê³íó-4 (²L–4), ³íòåðëåéê³íó-6 (²L–6) 
òà ³íòåðëåéê³íó-10 (²L–10) çä³éñíþâàëè ³ìóíîôåð-
ìåíòíèì ìåòîäîì, âèêîðèñòîâóþ÷è ñòàíäàðò-
í³ íàáîðè ðåàêòèâ³â, àäàïòîâàí³ äëÿ á³ëèõ ùóð³â: 
«Enzyme-linked Immunosorbent Assay; Kits for Rat: 
Tumor Necrosis Factor Alpha (TNFa), Interleukin 
1 Beta (IL–1β), Interleukin 6 (IL–6), Interleukin 2 
(IL–2), Interleukin4 (IL–4), Interleukin 10 (IL–10)», Uscn, 
Life Science Inc., E90133Ra, E90563Ra, E90079Ra, 
CSB–E04628r, CSB–E04635r, CSB–E04595r. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Äëÿ äîñë³äæåííÿ ôóíêö³îíóâàííÿ ôàêòîð³â ³ìóíîëî-
ã³÷íî¿ ðåàêòèâíîñò³ ó òêàíèí³ êîðè ï³âêóëü âåëèêîãî 
ìîçêó â óìîâàõ õðîí³÷íî¿ åíäîòîêñåì³¿, ³íäóêîâàíî¿ 
áàêòåð³éíèì LPS E. Coli 0111:Â

4 
òà ìàëèìè äîçàìè 

òåòðàõëîðìåòàíó, íàìè çä³éñíåíî îö³íêó ê³ëüê³ñíèõ 
ïîêàçíèê³â ïðîöåñ³â àïîïòîçó òà íåêðîçó CD3–ë³ì-
ôîöèò³â (ìàðêåð CD3 äîçâîëÿº ³äåíòèô³êóâàòè ïîïó-
ëÿö³þ çð³ëèõ Ò–ë³ìôîöèò³â), îñê³ëüêè ñàìå ö³ êë³òèíè 
âîëîä³þòü âèêëþ÷íîþ çäàòí³ñòþ ðîçï³çíàâàòè àíòè-
ãåíè, ôîðìóâàòè òà ðåãóëþâàòè åôåêòîðíó ³ìóííó 
â³äïîâ³äü òà ³ìóíîëîã³÷íó ïàì’ÿòü, à òàêîæ âèçíà÷åíî 

ïàðàìåòðè öèòîê³íîâîãî ïðîô³ëþ çà êîíöåíòðàö³ÿ-
ìè ïðîçàïàëüíèõ (²L–1β, ²L–2, ²L–6 ³ TNFα) ³ ïðîòèçà-
ïàëüíèõ (IL–4, IL–10) öèòîê³í³â. 

Âñòàíîâëåíî, ùî â êîð³ ãîëîâíîãî ìîçêó çäî-
ðîâèõ á³ëèõ ùóð³â ïîêàçíèê àïîïòîçó CD3–ë³ì-
ôîöèò³â ñêëàäàâ (0,37 ± 0,04) %, íåêðîçó – 
(0,13 ± 0,02) %. Ïðè ââåäåí³ òîêñè÷íèõ ñåðåäíèê³â 
ï³ääîñë³äíèì òâàðèíàì ñïîñòåð³ãàëîñü çðîñ-
òàííÿ ïîêàçíèêà àïîïòîçó äîñë³äæóâàíèõ êë³òèí 
äî (1,99 ± 0,16) %; íåêðîçó – äî (0,53 ± 0,04) %, 
ùî ïåðåâèùóâàëî òàê³ æ ïîêàçíèêè ó ãðóï³ íå-
óðàæåíèõ òâàðèí ó 5,4 ðàçà (ð < 0,001) òà ó 4,1 ðàçà 
(ð < 0,001) â³äïîâ³äíî. Â óìîâàõ çàñòîñóâàííÿ ó ÿêîñ-
ò³ êîðèãóþ÷îãî äåç³íòîêñèêàö³éíîãî ñåðåäíèêà åíòå-
ðîñîðáåíòó «Êàðáîëàéí» â³äì³÷åíî çíèæåííÿ àêòèâ-
íîñò³ ïðîöåñ³â àïîïòîçó ³ íåêðîçó CD3–ë³ìôîöèò³â 
ó òêàíèí³ êîðè ãîëîâíîãî ìîçêó. Òàê, ïðè ââåäåíí³ 
«Êàðáîëàéíó» ï³ääîñë³äíèì òâàðèíàì ñïîñòåð³ãà-
ëîñü çìåíøåííÿ ïîêàçíèêà àïîïòîçó CD3–ë³ìôî-
öèò³â äî (0,69 ± 0,04) %; íåêðîçó – äî (0,28 ± 0,02) %, 
ùî áóëî ìåíøèì â³ä àíàëîã³÷íîãî ïîêàçíèêà ó ãðóï³ 
òâàðèí ç íåêîðèãîâàíèì ïàòîëîã³÷íèì ïðîöåñîì íà 
65,5 % òà íà 47,8 % â³äïîâ³äíî (òàáë. 1). 

Çà óìîâ çìîäåëüîâàíîãî ïàòîëîã³÷íîãî ïðîöåñó 
âñòàíîâëåíî ñóòòºâ³ ïîðóøåííÿ öèòîê³íîâîãî ïðîô³-
ëþ, ÿê³ õàðàêòåðèçóâàëèñÿ âèðàæåíèì çðîñòàííÿì 
êîíöåíòðàö³é ïðîçàïàëüíèõ öèòîê³í³â IL–1β, IL–6 òà 
TNFα. Òàê, âì³ñò IL–1β ó ãðóï³ òâàðèí ç óðàæåííÿì 
çð³ñ íà 56,4 % â³äíîñíî àíàëîã³÷íîãî ïîêàçíèêà ó 
ãðóï³ íåóðàæåíèõ òâàðèí (ð < 0,001). Êîíöåíòðàö³¿ 
IL–6 òà TNFα çðîñëè â³äïîâ³äíî ó 5,6 ðàçà (ð < 0,001) 
òà ó 6,8 ðàçà (ð < 0,001) ó ïîð³âíÿíí³ ç àíàëîã³÷íèìè 
ïîêàçíèêàìè ó ãðóï³ êîíòðîëþ. 

Îäíî÷àñíî âñòàíîâëåíî äîñòîâ³ðíå çíèæåí-
íÿ êîíöåíòðàö³¿ IL–2 ó ö³é ãðóï³ òâàðèí. Çà óìîâ 
çìîäåëüîâàíîãî óðàæåííÿ âì³ñò IL–2 ñòàíîâèâ 
(29,06 ± 1,22) ïã/ìë, òîáòî áóâ íèæ÷èì çà àíàëîã³÷-
íèé ïîêàçíèê ó êîíòðîëüí³é ãðóï³ òâàðèí íà 22,7 % 
(ð < 0,001). 

Àíàë³ç îòðèìàíîãî öèôðîâîãî ìàòåð³àëó âè-
ÿâèâ òàêîæ ³ñòîòíå çðîñòàííÿ âì³ñòó ïðîòè-
çàïàëüíèõ öèòîê³í³â IL–10 ³ IL–4 ó ãðóï³ òâàðèí 
ç õðîí³÷íîþ åíäîãåííîþ ³íòîêñèêàö³ºþ. Êîíöåíòðà-
ö³ÿ IL–10 ñêëàëà (3,64 ± 0,19) ïã/ìë, òîáòî ïåðåâèùó-
âàëà àíàëîã³÷íèé ïîêàçíèê ó ãðóï³ çäîðîâèõ òâàðèí ó 
3,7 ðàçè (ð < 0,001). Êîíöåíòðàö³ÿ IL–4 ó ãðóï³ óðàæå-
íèõ òâàðèí çðîñëà íà 60,2 % (ð < 0,001) ó ïîð³âíÿíí³ ç 
êîíòðîëüíèì ïîêàçíèêîì ³ ñêëàäàëà (4,79 ± 0,14) ïã/
ìë. 

Çàñòîñóâàííÿ åôåðåíòíî¿ äåòîêñèêàö³¿ çà äîïî-
ìîãîþ âóãëåöåâîãî åíòåðîñîðáåíòó «Êàðáîëàéí» 
ñïðèÿëî íîðìàë³çàö³¿ ó êðîâ³ ï³ääîñë³äíèõ òâà-
ðèí êîíöåíòðàö³é äîñë³äæóâàíèõ êëàñ³â öèòîê³í³â 
(òàáë. 2). Ñë³ä âêàçàòè, ùî çàñòîñîâàíèé ìåòîä 
àêòèâíî¿ äåòîêñèêàö³¿, íå ìàþ÷è ïðÿìîãî âïëèâó íà 
ñèñòåìó ïðîäóöåíò³â öèòîê³í³â, äèñòàíòíî ñïðèÿâ 
çíèæåííþ êîíöåíòðàö³é òàêèõ á³îëîã³÷íèõ ìåä³àòî-
ð³â, ÿê IL–1β, IL–4, IL–6, IL–10 òà TNFα. 

Òàáëèöÿ 1

Âïëèâ ñîðáåíòó «Êàðáîëàéí» íà ïîêàçíèêè 
àïîïòîçó ³ íåêðîçó CD3–ë³ìôîöèò³â ó 

òêàíèí³ êîðè ï³âêóëü ãîëîâíîãî ìîçêó çà 
óìîâ õðîí³÷íî¿ åíäîòîêñåì³¿ (M ± m)

Ïîêàçíèê
Ãðóïà òâàðèí

Êîíòðîëü ÕÅÒ ÕÅÒ+Êàðáîëàéí

Àïîïòîç 
CD3–
ë³ìôîöèò³â 

0,37 ± 0,04 1,99 ± 0,16 *** 0,69 ± 0,04 ###

Íåêðîç 
CD3–
ë³ìôîöèò³â 

0,13 ± 0,02 0,53 ± 0,04 *** 0,28 ± 0,02 ###

Ïðèì³òêà: * – âåëè÷èíè, ÿê³ ñòàòèñòè÷íî äîñòîâ³ðíî â³äð³çíÿþòüñÿ 

â³ä àíàëîã³÷íèõ ïîêàçíèê³â ó êîíòðîëüí³é ãðóï³ òâàðèí (1. * – ð < 0,05; 

2. ** – ð < 0,01; 3. *** – ð < 0,001). # – âåëè÷èíè, ÿê³ ñòàòèñòè÷íî 

äîñòîâ³ðíî â³äð³çíÿþòüñÿ â³ä àíàëîã³÷íèõ ïîêàçíèê³â ó ãðóï³ òâàðèí 

ç ÕÅÒ, êîðèãîâàíèì åíòåðîñîðáåíòîì «Êàðáîëàéí» (1. # -ð < 0,05; 2. 

## – ð < 0,01; 3. ### – ð < 0,001). 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 1 (118) 193

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

Òàê, êîíöåíòðàö³ÿ IL–1β ñòàòèñòè÷íî äîñòîâ³ðíî 
çìåíøèëàñÿ íà 36,8 % ó ïîð³âíÿíí³ ç àíàëîã³÷íèì 
ïîêàçíèêîì ó ãðóï³ òâàðèí, ÿêèì êîðåêö³ÿ íå ïðîâî-
äèëàñÿ. Àíàëîã³÷íà äèíàì³êà äî çìåíøåííÿ â³äì³÷å-
íà ïðè äîñë³äæåíí³ êîíöåíòðàö³¿ IL–6 (çíèçèëàñÿ íà 
32,6 %, ð < 0,001). Âì³ñò TNFα ñòàíîâèâ (2,76 ± 0,16) 
ïã/ìë ³ áóâ íèæ÷èì çà àíàëîã³÷íèé ïîêàçíèê ó ãðóï³ 
òâàðèí ç íåêîðèãîâàíîþ ïàòîëîã³ºþ íà 64,2 % 
(ð < 0,001). 

Êîíöåíòðàö³¿ ïðîòèçàïàëüíèõ öèòîê³í³â IL–4 
òà IL–10 òàêîæ äîñòîâ³ðíî çíèæóâàëèñü ó ïîð³â-
íÿíí³ ç ïîêàçíèêàìè ó ãðóï³ òâàðèí, ÿêèì êîðåêö³ÿ 

çìîäåëüîâàíî¿ ïàòîëîã³¿ íå çä³éñíþâàëàñÿ – íà 
18,0 % ³ 33,2 % â³äïîâ³äíî (ð < 0,001). 

Îäíàê ñë³ä çàçíà÷èòè, ùî ³ñòîòíî çíèæåíà çà 
óìîâ çìîäåëüîâàíîãî ÕÅÒ êîíöåíòðàö³ÿ IL–2 ïðè çà-
ñòîñóâàíí³ êîðèãóþ÷îãî ÷èííèêà âñå ùå çàëèøàëàñÿ 
äîñòîâ³ðíî íèæ÷îþ â³ä ïîêàçíèêà êîíòðîëüíî¿ ãðóïè 
òâàðèí, õî÷à ³ âèÿâëÿëà òåíäåíö³þ äî çðîñòàííÿ. 

Âèñíîâêè. Ïðîâåäåíå åêñïåðèìåíòàëüíå äî-
ñë³äæåííÿ äîçâîëÿº çðîáèòè âèñíîâîê ïðî òå, ùî 
çà óìîâ õðîí³÷íî¿ ³íòîêñèêàö³¿, ³íäóêîâàíî¿ CCl

4
 òà 

LPS Å. Ñîli 0111:Â
4
,

 
ó òêàíèí³ êîðè ï³âêóëü ãîëîâíî-

ãî ìîçêó ñïîñòåð³ãàºòüñÿ âèðàæåíå ïîñèëåííÿ ïðî-
öåñ³â àïîïòîçó CD3–ë³ìôîöèò³â, à òàêîæ çðîñòàííÿ 
÷èñëà Ò–êë³òèí ó ñòàä³¿ íåêðîçó. Îäíî÷àñíî âèÿâëÿ-
þòüñÿ ñóòòºâ³ çì³íè öèòîê³íîâîãî ïðîô³ëþ, ùî õà-
ðàêòåðèçóâàëîñÿ çðîñòàííÿì âñ³õ äîñë³äæóâàíèõ 
êëàñ³â ïðî- ³ ïðîòèçàïàëüíèõ öèòîê³í³â, îêð³ì IL–2. 
Çàñòîñóâàííÿ äëÿ êîðåêö³¿ çìîäåëüîâàíîãî ïàòîëî-
ã³÷íîãî ïðîöåñó âóãëåöåâîãî åíòåðîñîðáåíòó «Êàð-
áîëàéí» ïðèçâîäèòü äî ñóòòºâîãî ïîêðàùåííÿ ïðàê-
òè÷íî âñ³õ äîñë³äæóâàíèõ ïîêàçíèê³â ³ìóíîëîã³÷íî¿ 
ðåàêòèâíîñò³ â ïîð³âíÿíí³ ç àíàëîã³÷íèìè ó ãðóï³ òâà-
ðèí ³ç çìîäåëüîâàíèì õðîí³÷íèì åíäîòîêñèêîçîì. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Äîñë³-
äæåííÿ, íàïðàâëåí³ íà ç’ÿñóâàííÿ îñíîâíèõ ïðèí-
öèï³â ôóíêö³îíóâàííÿ ³ìóííî¿ ñèñòåìè ìîçêó, âñòà-
íîâëåííÿ ìîëåêóëÿðíèõ ìåõàí³çì³â ä³¿ öèòîê³í³â íà 
êë³òèíè-ì³øåí³ äîñë³äæóâàíîãî îðãàíà, ïîãëèáëåííÿ 
óÿâëåíü ùîäî êîíêóðåíòíèõ ³ ñèìá³îòè÷íèõ âçàºìî-
â³äíîñèí ì³æ ³ìóíîêîìïåòåíòíèìè òà íåðâîâèìè êë³-
òèíàìè º ïåðñïåêòèâíèìè íå ò³ëüêè äëÿ âèÿâëåííÿ 
ôóíäàìåíòàëüíèõ ô³ç³îëîã³÷íèõ îñíîâ ôóíêö³îíó-
âàííÿ ³ìóííî¿ ñèñòåìè, àëå é äëÿ âèâ÷åííÿ ðîçâèòêó 
çàïàëåííÿ ³ àóòî³ìóííèõ ïðîöåñ³â ó ÖÍÑ, à òàêîæ äëÿ 
ñòâîðåííÿ ñó÷àñíèõ ï³äõîä³â äî êîðåêö³¿ ó í³é ïàòî-
ëîã³÷íèõ ïðîöåñ³â. 

Òàáëèöÿ2 

Âïëèâ ñîðáåíòó «Êàðáîëàéí» íà çì³íè 
öèòîê³íîâîãî ïðîô³ëþ ï³ääîñë³äíèõ òâàðèí 
çà óìîâ õðîí³÷íîãî åíäîòîêñèêîçó (M ± m)

Ïîêàçíèê
Ãðóïà òâàðèí

Êîíòðîëü ÕÅÒ ÕÅÒ+Êàðáîëàéí

Ïðîçàïàëüí³ öèòîê³íè

IL–1β, ïã/ìë 2,73 ± 0,25 4,27 ± 0,17*** 2,70 ± 0,14 ###

IL–2, ïã/ìë 37,57 ± 1,29 29,06 ± 1,22*** 33,29 ± 1,29#

IL–6, ïã/ìë 0,71 ± 0,04 3,99 ± 0,25*** 2,69 ± 0,09###

TNFα, ïã/ìë 1,13 ± 0,09 7,71 ± 0,56*** 2,76 ± 0,16###

Ïðîòèçàïàëüí³ öèòîê³íè

IL–4, ïã/ìë 2,99 ± 0,11 4,79 ± 0,14*** 3,93 ± 0,14###

IL–10, ïã/ìë 0,99 ± 0,11 3,64 ± 0,19*** 2,43 ± 0,08###

Ïðèì³òêà: * – âåëè÷èíè, ÿê³ ñòàòèñòè÷íî äîñòîâ³ðíî â³äð³çíÿþòüñÿ 

â³ä àíàëî ã³÷íèõ ïîêàçíèê³â ó êîíòðîëüí³é ãðóï³ òâàðèí (1. * – ð < 0,05; 

2. ** – ð < 0,01; 3. *** – ð < 0,001). # – âåëè÷èíè, ÿê³ ñòàòèñòè÷íî 

äîñòîâ³ðíî â³äð³çíÿþòüñÿ â³ä àíàëîã³÷íèõ ïîêàçíèê³â ó ãðóï³ òâàðèí 

ç ÕÅÒ, êîðèãîâàíèì åíòåðîñîðáåíòîì «Êàðáîëàéí» (1. # -ð < 0,05; 2. 

## – ð < 0,01; 3. ### – ð < 0,001). 
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ÓÄÊ 616. 831. 31–097–02:616–008. 6–085. 246. 2]–092. 9
ÖÈÒÎÊ²ÍÎÏÎÑÅÐÅÄÊÎÂÀÍ² ²ÌÓÍÎÐÅÀÊÒÈÂÍ² ÇÌ²ÍÈ Â ÊÎÐ² Ï²ÂÊÓËÜ ÂÅËÈÊÎÃÎ ÌÎÇÊÓ ÏÐÈ 

ÕÐÎÍ²×ÍÎÌÓ ÅÍÄÎÒÎÊÑÈÊÎÇ² ÒÀ ÉÎÃÎ ÑÎÐÁÖ²ÉÍ²É ÊÎÐÅÊÖ²¯
Ñîðîêà ². Î., Äåìê³â ². ß., Ñîðîêà Þ. Â., Ë³ñíè÷óê Í. ª. 
Ðåçþìå. Â óìîâàõ åêñïåðèìåíòàëüíî çìîäåëüîâàíîãî õðîí³÷íîãî åíäîòîêñèêîçó, ùî ³íäóêóºòüñÿ ââå-

äåííÿì LPS Å. Ñîli 0111 : Â4 ³ ìàëèõ äîç òåòðàõëîðìåòàíó, â òêàíèí³ êîðè ï³âêóëü âåëèêîãî ìîçêó âñòàíîâ-
ëåíî ³ñòîòíå çðîñòàííÿ ïîêàçíèê³â àïîïòîçó ³ íåêðîçó CD3- ë³ìôîöèò³â ç îäíî÷àñíèì çðîñòàííÿì â êðîâ³ 
ï³ääîñë³äíèõ òâàðèííèõ êîíöåíòðàö³é IL – 1β (íà 56,4 %); IL – 6 (ó 5,6 ðàçó); IL – 4 (íà 60,2 %); IL – 10 (ó 3,7 
ðàçó); TNFα (ó 6,8 ðàçó) ³ çíèæåííÿì çì³ñòó IL – 2 (íà 22,7 %). Çàñòîñóâàííÿ ìåòîäó àêòèâíî¿ äåòîêñèêàö³¿ ç 
âèêîðèñòàííÿì ïîë³ôóíêö³îíàëüíîãî âóãëåöåâîãî åíòåðîñîðáåíòó IV ïîêîë³ííÿ «Êàðáîëàéí» ñïðèÿëî íîð-
ìàë³çàö³¿ ïîêàçíèê³â öèòîê³íîâîãî ïðîô³ëþ ³ çíèæåííþ â äîñë³äæóâàíîìó îðãàí³ ê³ëüêîñò³ ÿê àïîïòè÷íî- òàê ³ 
íåêðîòè÷íî çì³íåíèõ Ò-ë³ìôîöèò³â. 

Êëþ÷îâ³ ñëîâà: õðîí³÷íèé åíäîòîêñèêîç, öèòîê³íè, àïîïòîç ³ íåêðîç CD3- ë³ìôîöèò³â, êîðà ãîëîâíîãî 
ìîçêó. 

ÓÄÊ 616. 831. 31–097–02:616–008. 6–085. 246. 2]–092. 9
ÖÈÒÎÊÈÍÎÏÎÑÐÅÄÑÒÂÎÂÀÍÍÛÅ ÈÌÌÓÍÎÐÅÀÊÒÈÂÍÛÅ ÈÇÌÅÍÅÍÈß Â ÊÎÐÅ ÏÎËÓØÀÐÈÉ 

ÁÎËÜØÎÃÎ ÌÎÇÃÀ Â ÓÑËÎÂÈßÕ ÕÐÎÍÈ×ÅÑÊÎÃÎ ÝÍÄÎÒÎÊÑÈÊÎÇÀ È ÏÐÈ ÅÃÎ ÑÎÐÁÖÈÎÍÍÎÉ 
ÊÎÐÐÅÊÖÈÈ

Ñîðîêà È. Î., Äåìêèâ È. ß., Ñîðîêà Þ. Â., Ëèñíè÷óê Í. Å. 
Ðåçþìå. Â óñëîâèÿõ ýêñïåðèìåíòàëüíî ñìîäåëèðîâàííîãî õðîíè÷åñêîãî ýíäîòîêñèêîçà, èíäóöèðî-

âàííîãî ââåäåíèåì LPS Å. Ñîli 0111:Â
4 

è ìàëûõ äîç òåòðàõëîðìåòàíà, â òêàíè êîðû ïîëóøàðèé áîëüøî-
ãî ìîçãà óñòàíîâëåíî ñóùåñòâåííîå âîçðàñòàíèå ïîêàçàòåëåé àïîïòîçà è íåêðîçà CD3–ëèìôîöèòîâ ñ 
îäíîâðåìåííûì âîçðàñòàíèåì â êðîâè ïîäîïûòíûõ æèâîòíûõ êîíöåíòðàöèé IL–1β (íà 56,4 %); IL–6 (â 5,6 
ðàçà); IL–4 (íà 60,2 %); IL–10 (â 3,7 ðàçà); TNFα (â 6,8 ðàçà) è ñíèæåíèåì ñîäåðæàíèÿ IL–2 (íà 22,7 %). Ïðèìåíå-
íèå ìåòîäà àêòèâíîé äåòîêñèêàöèè ñ èñïîëüçîâàíèåì ïîëèôóíêöèîíàëüíîãî óãëåðîäíîãî ýíòåðîñîðáåíòà 
IV ïîêîëåíèÿ «Êàðáîëàéí» ñïîñîáñòâîâàëî íîðìàëèçàöèè ïîêàçàòåëåé öèòîêèíîâîãî ïðîôèëÿ è ñíèæåíèþ 
â èññëåäóåìîì îðãàíå êîëè÷åñòâà êàê àïîïòè÷åñêè– òàê è íåêðîòè÷åñêè èçìåíåííûõ Ò–ëèìôîöèòîâ. 

Êëþ÷åâûå ñëîâà: õðîíè÷åñêèé ýíäîòîêñèêîç, öèòîêèíû, àïîïòîç è íåêðîç CD3–ëèìôîöèòîâ, êîðà ãî-
ëîâíîãî ìîçãà. 

UDC 616. 831. 31–097–02:616–008. 6–085. 246. 2]–092. 9
Cytokine-Dependent Immunoreactive Changes in Cortex of the Brain Hemispheres in Chronic Endo-

toxicosis and Its Sorptive Correction 
Soroka ². Î., Âemkiv ². Ya., Soroka Yu. V., Lisnychuk N. Ye. 
Abstract. The brain is isolated from the immune system and belongs to the so-called “beyond-the-barrier” 

organs, where the development of the immune response is almost impossible in normal conditions. This is due to 
the absence of common lymphatic drainage of the brain, low level of expression of MHC (major histocompatibility 
complex) molecules on the brain cells, as well as the presence of the hematoencephalic barrier (HEB). Regard-
less of the total or nearly absence of dendritic cells, T- and B-lymphocytes in the CNS, various forms of immune 
responses can emerge and develop under certain conditions both in the central and peripheral nervous systems. 
One of the reasons for this is that activated T-lymphocytes are able to penetrate through the HEB to promote im-
mune surveillance. Glial cells, which perform the role of CNS phagocyte system, being activated, are capable of 
synthesizing of different cytokines. With the increase in HEB permeability, which occurs as a result of the develop-
ment of the pathological process in the cortex of the brain hemispheres, caused by the chronic endotoxemia or 
anti-inflammatory cytokines, synthesized by activated T-cells, specific antibodies can also penetrate into the CNS, 
resulting in antibody-dependent cytotoxicity that will lead to death of target cells. Formation and development of 
any type of immune response in the CNS is undesirable phenomenon and always leads to one or another pathologi-
cal process. The main initiator and elongator of the immune response of such type is precisely the T-lymphocytes, 
therefore, it so important to eliminate them from the nerve tissue as quick as possible to reduce the autoimmune 
inflammatory process in the CNS organs. One of the ways for T – cells elimination from the foci of inflammation is 
activating the processes of their apoptosis and necrosis. 

Consequently, the purpose of the research was to study the manifestation of apoptosis processes of CD3- lym-
phocytes in tissues of somatosensory area (fields of parietal area1 and 2) of the cortex of the brain hemispheres and 
detection of changes in cytokine profile (TNFα, ²L–1β, ²L–2, ²L–4, ²L–6, ²L–10 concentration) in chronic endotoxico-
sis and during its correction by the “Carboline” carbon-base enterosorbent of the IV generation. 

The study has been carried out on 50 male outbred white senior rats (190  ±  5 g), maintained under standard 
animal care conditions. The experimental part of the research has been carried out in compliance with the require-
ments of international principals of the “European Convention for the Protection of Vertebrate Animals Used for 
Experimental and Other Scientific Purposes” (Strasbourg, 18. 03. 1986) and “Scientific and Practical Guidelines for 
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the Maintaining of Laboratory Animals and Experiments on Them” (Kyiv, 2002). Chronic endotoxicosis was simu-
lated by the daily intraperitoneal administration with 0.5 mL/kg of 30 % CCl

4 
oil solution per day during 5 days, and 

0.2 mg/kg of Å. Ñîli 0111:Â
4 
(Sigma) lypopolysaccharide (LPS) on the 6 day, and no manipulations were performed 

on the 7 day of the experiment. The weekly cycle was repeated during 30 days (V. B. Pysaryev, et al., 2008). 
In chronic endotoxicosis intensification of apoptosis and necrosis of CD3-lymphocytes has been noted in ho-

mogenate of the brain cortex, as compared to almost healthy animals. At the same time significant violations of the 
cytokine profile have been detected in the blood of experimental animals, which were characterized by increasing 
concentrations of pro-inflammatory cytokines (IL–1β, IL–6 and TNFα) and anti-inflammatory cytokines (²L–4 and 
²L–10), as well as decrease in ²L–2 content. Administration of “Carboline” enterosorbent as a corrective disintoxica-
tional mediator promoted a decease in active process of apoptosis and necrosis of CD3-lymphocytes in the brain 
cortex tissues. The applied method of active disintoxication, without direct impact onto the system of cytokines 
production, distantly facilitated the decrease in concentration of such biological mediators as IL–1β, IL–4, IL–6, 
IL–10 and TNFα. Concentration of IL–2, being decreased in simulated chronic endotoxicosis, yet remained reliably 
lower than the index in the control group of animals even in administration of correcting agent, though was tending 
to increase. 

Keywords: chronic endotoxicosis, cytokines, CD3- lymphocytes, apoptosis and necrosis, brain cortex. 
Ðåöåíçåíò – ïðîô. Êîñòåíêî Â. Î. 

Ñòàòòÿ íàä³éøëà 09. 02. 2015 ð. 


