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Äàíå äîñë³äæåííÿ º ôðàãìåíòîì ïëàíîâî¿ ÍÄÐ 
«Êë³í³êî-ïàòîãåíåòè÷í³ îñîáëèâîñò³ õâîðîá íåðâîâî¿ 
ñèñòåìè ð³çíîãî ´åíåçó (ðîçñ³ÿíèé ñêëåðîç, åï³ëåï-
ñ³ÿ, âåðòåáðîíåâðîëîã³÷í³ ïàòîëîã³¿, õâîðîáà Ïàðê³í-
ñîíà) â ìåøêàíö³â Çàõ³äíîóêðà¿íñüêîãî ðåã³îíó» (¹ 
äåðæàâíî¿ ðåºñòðàö³¿: 0109U000018).

Âñòóï. Ðîçñ³ÿíèé ñêëåðîç (ÐÑ), çã³äíî ñó÷àñíèõ 
óÿâëåíü, öå ìóëüòèôàêòîðíå õðîí³÷íå ïðîãðåñóþ-
÷å çàõâîðþâàííÿ, ÿêå õàðàêòåðèçóºòüñÿ óðàæåííÿì 
öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè, ïðîâ³äíèì ïàòîô³-
ç³îëîã³÷íèì ìåõàí³çìîì ÿêîãî º çàïàëåííÿ òà àóòî-
³ìóíí³ ïðîöåñè [5,7]. Âåëèêà ê³ëüê³ñòü äîñë³äæåíü 
ïðèñâÿ÷åíà ñêëàäíîìó ³ íåîäíîçíà÷íîìó õàðàêòåðó 
êë³í³êî-³ìóíîëîã³÷íèõ âçàºìîâ³äíîñèí ïðè ð³çíèõ 
ôîðìàõ ÐÑ [2,4,6]. ²ìóíîëîã³÷í³ ï³äõîäè â ä³àãíîñòè-
ö³, òåðàï³¿, ïðîô³ëàêòèö³ ðîçñ³ÿíîãî ñêëåðîçó øèðî-
êî âèêîðèñòîâóºòüñÿ â ïðàêòè÷í³é ìåäèöèí³. Îäíàê 
ìåõàí³çìè ³ìóíîïàòîãåíåçó ÐÑ ùå íå º îñòàòî÷íî 
ðîçêðèòèìè. ²ìóíí³ ðåàêö³¿ ïðè öüîìó çàõâîðþâàíí³ 
ïðîÿâëÿþòüñÿ â³äõèëåííÿìè ó ôóíêö³îíóâàíí³ êë³-
òèííî¿ òà ãóìîðàëüíî¿ ëàíîê ³ìóí³òåòó. 

Ìåòîþ äîñë³äæåííÿ áóëî âèâ÷èòè ñòàí êë³òèí-
íîãî ³ìóí³òåòó ó õâîðèõ íà ðîçñ³ÿíèé ñêëåðîç ³ç ð³ç-
íèì òèïîì ïåðåá³ãó çàõâîðþâàííÿ.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îáñòåæåíî 68 
õâîðèõ ç âåðèô³êîâàíèì ä³àãíîçîì ðîçñ³ÿíèé ñêëå-
ðîç (ÐÑ) íà îñíîâ³ êðèòåð³¿â MacDonaldetal â³êîì â³ä 
19 äî 65 ðîê³â (37 æ³íîê, 29 ÷îëîâ³ê³â) [6]. Ïåðâèííî 
ïðîãðåñóþ÷èé òèï ïåðåá³ãó âñòàíîâëåíî ó 19 ïàö³ºí-
ò³â, âòîðèííî-ïðîãðåñóþ÷èé – ó 23, ðåì³òóþ÷î-ðåöè-
äèâóþ÷èé òèï ïåðåá³ãó – ó 26 ïàö³ºíò³â. Êîíòðîëüíó 
ãðóïó ñêëàëè 80 ïðàêòè÷íî çäîðîâèõ ÷îëîâ³ê³â-äî-
áðîâîëüö³â â³êîì 25-45 ðîê³â. Äëÿ äîñë³äæåíü ïîêàç-
íèê³â êë³òèííîãî ³ìóí³òåòó ïðîâîäèëè çàá³ð âåíîçíî¿ 
êðîâ³. Âèçíà÷àëè ïîïóëÿö³éíèé ³ ñóáïîïóëÿö³éíèé 
ñêëàä ë³ìôîöò³â êðîâ³ ç âèêîðèñòàííÿì ìîíîêëî-
íàëüíèõ àíòèò³ë äî äèôåðåíö³þâàëüíèõ àíòèãåí³â 
ë³ìôîöèò³â: ÑD3+ (Ò-ë³ìôîöèòè), ÑD4+ (Ò-õåëïåðè), 
ÑD8+ (Ò-ê³ëåðè/ñóïðåñîðè), ÑD19+ (Â-ë³ìôîöèòè), 
ÑD56+ (NK êë³òèíè), â ðåàêö³¿ íåïðÿìî¿ ³ìóíîôëþ-
îðåñöåíö³¿ ç àíòèò³ëàìè ì³÷åíèìè Ô²ÒÖ (ðåàêòèâè 
ô³ðìè “Ñîðáåíò”). Ç ìåòîþ âèçíà÷åííÿ ïðîöåñ³â 
ðàííüî¿ àêòèâàö³¿ ë³ìôîöèò³â âèçíà÷àëè åêñïðåñ³þ 
íà ïîâåðõí³ ë³ìôîöèò³â ÑD25+. Ðîçðàõîâóâàëè ñï³â-
â³äíîøåííÿ ÑD4+/ÑD8+, ÑD3+/ÑD19+, ÑD3+/ÑD56+, 
ïðîë³ôåðàòèâíèõ ³íäåêñ ÑD3+/ÑD25+. Ðåçóëüòà-
òè äîñë³äæåíü àíàë³çóâàëè ìåòîäîì âàð³àö³éíî¿ 
ñòàòèñòèêè çà äîïîìîãîþ ïðîãðàìè STATISTICA 
6 (Statsoft, USA). Çíà÷åííÿ ïðåäñòàâëåí³ ó âèãëÿ-
ä³ ñåðåäíüîàðèôìåòè÷íèõ ÷èñåë (M), ñòàíäàðòíèõ 
ïîõèáîê ñåðåäíüîãî (m), n – îá’ºì âèá³ðêè. Êîæåí 

ïîêàçíèê òåñòóâàëè íà íîðìàëüíèé ðîçïîä³ë çà äî-
ïîìîãîþ êðèòåð³þ Øàï³ðî-Ó³ëêà. Ó çàëåæíîñò³ â³ä 
óìîâ åêñïåðèìåíòó òà ðîçïîä³ëó äàíèõ â³äì³ííîñò³ 
ì³æ ãðóïàìè îö³íþâàëè çà äîïîìîãîþ ïàðíîãî àáî 
íåïàðíîãî t êðèòåð³þ Ñòüþäåíòà ³ íåïàðàìåòðè÷íèõ 
êðèòåð³¿â  Ìàííà-Ó³òí³ [1].

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ó ðå-
çóëüòàò³ íàøèõ äîñë³äæåíü ïîêàçàíî, ùî ïðè ðîçñ³-
ÿíîìó ñêëåðîç³ çàãàëüíà ê³ëüê³ñòü ëåéêîöèò³â êðîâ³ 
ñòàíîâèëà 8,64±0,7Ã/ë, ùî íà 33% á³ëüøå â³ä êîíòð-
îëþ. Ó ïàö³ºíò³â ç ïåðâèííî-ïðîãðåñóþ÷èì òèïîì 
ïåðåá³ãó ÐÑ çàãàëüíà ê³ëüê³ñòü öèðêóëþþ÷èõ ëåé-
êîöèò³â áóëà ó 1,46 ðàçè á³ëüøå êîíòðîëþ, ó ãðóï³ 
ç âòîðèííî-ïðîãðåñóþ÷èì òèïîì – ó 1,42 ðàçè, à 
ïðè ðåì³òóþ÷î-ðåöèäèâóþ÷îìó òèï³ ïåðåá³ãó – íà 
29% á³ëüøå êîíòðîëþ. Çà íàøèìè äàíèìè, ïðè ÐÑ 
â ïåðèôåðè÷í³é êðîâ³ çìåíøóºòüñÿ ê³ëüê³ñòü åîçèíî-
ô³ëüíèõ ãðàíóëîöèò³â, ë³ìôîöèò³â (ÐÑ 24,65±2,0%, 
êîíòðîëüíà ãðóïà 34,0±1,51%) çá³ëüøåíà â³äíîñíà 
ê³ëüê³ñòü íåéòðîô³ë³â äî 68,72±2,7 % (êîíòðîëüíà 
ãðóïà 55,2±2,0 %), â³äíîñíà ê³ëüê³ñòü ïàëè÷êîÿäåð-
íèõ íåéòðîô³ë³â (ÐÑ 5,21±0,4%, êîíòðîëüíà ãðóïà 
2,01±0,18%) ïîð³âíÿíî ç êîíòðîëåì. Òàêèé ïðîöåñ 
º õàðàêòåðíèì äëÿ ðîçãîðíóòî¿ êë³í³÷íî¿ êàðòèíè çà-
ïàëüíîãî ïðîöåñó [5]. Ëåéêîãðàìà íå â³äð³çíÿëàñÿ 
çàëåæíî â³ä òèïó ïåðåá³ãó ÐÑ.

Âèñîêèé ð³âåíü ëåéêîöèò³â çàáåçïå÷óº íîðìàëü-
íèé ð³âåíü öèðêóëþþ÷èõ ë³ìôîöèò³â, òîìó àáñîëþò-
íà ê³ëüê³ñòü ë³ìôîöèò³â â óñ³õ ãðóïàõ áóëà â ìåæàõ 
íîðìè. Ïîð³âíþþ÷è ïî ãðóïàõ, ó õâîðèõ íà ïåðâèí-
íî-ïðîãðåñóþ÷ó òà âòîðèííî-ïðîãðåñóþ÷ó ôîðìó 
ïåðåá³ãó ÐÑ àáñîëþòíà ê³ëüê³ñòü ë³ìôîöèò³â íå â³ä-
ð³çíÿºòüñÿ â³ä ïîêàçíèêà êîíòðîëþ, ïðè ðåì³òóþ÷î-
ðåöèäèâóþ÷îìó òèï³ º íèæ÷îþ íà 20 % â³ä êîíòðîëü-
íîãî çíà÷åííÿ.

Âèâ÷åííÿ ôåíîòèïîâîãî ñêëàäó ë³ìôîöèò³â ïå-
ðèôåðè÷íî¿ êðîâ³ õâîðèõ íà ÐÑ ïîêàçàëî â³äì³ííîñò³ 
â³ä êîíòðîëþ (òàáë. 1).

Òàê, ïðè ÐÑ âñòàíîâëåíî çíèæåííÿ àáñîëþòíî¿ 
ê³ëüêîñò³ Ò-õåëïåð³â íà 28%, çá³ëüøåííÿ ê³ëüêîñ-
ò³ Ò-öèòîòîêñè÷íèõ ë³ìôîöèò³â íà 38% ïîð³âíÿíî ç 
êîíòðîëåì. Â³äïîâ³äíî â³ðîã³äíî çíèæóºòüñÿ ñï³ââ³ä-
íîøåííÿ CD4+/CD8+ (òàáë. 2). Àíàëîã³÷íà òåíäåíö³ÿ 
ñïîñòåð³ãàëàñÿ ³ ó ãðóïàõ ç ð³çíèì òèïîì ïåðåá³ãó 
ÐÑ. Ó á³ëüø³é ì³ð³ áóëà çíèæåíà àáñîëþòíà ê³ëüê³ñòü 
CD4+-ë³ìôîöèò³â (íà 31%) ó ãðóï³ ç ðåì³òóþ÷î-ðå-
öèäèâóþ÷èì òèïîì ïåðåá³ãó. Òàêèé ïåðåðîçïîä³ë 
Ò-õåëïåð³â òà Ò-öèòîòîêñè÷íèõ ë³ìôîöèò³â ó ïåðè-
ôåðè÷í³é êðîâ³ ñâ³ä÷èòü ïðî àêòèâíèé çàïàëüíèé 
ïðîöåñ, ïðî ïåðåâàæàííÿ â ïàòîãåíåç³ ÐÑ çàïàëüíèõ 
ìåõàí³çì³â.
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Çíèæåííÿ ÑÄ3+ õàðàêòåðíå äëÿ çàãîñòðåííÿ ÐÑ 
à íîðìàë³çàö³ÿ ïðè ðåì³ñ³¿ ÐÑ. Îäíî÷àñíî âñòàíîâ-
ëåíî ï³äâèùåííÿ â³äíîñíî¿ òà àáñîëþòíî¿ ê³ëüêîñ-
ò³ Â-ë³ìôîöèò³â òà NK-êë³òèí, â³äïîâ³äíî çíèæåííÿ 

ñï³ââ³äíîøåííÿ CD3+/CD19+ òà CD3+/CD56+. Äåÿê³ 
àâòîðè âêàçóþòü íà òå, ùî ïðè ÐÑ íå çì³íþºòüñÿ 
ê³ëüê³ñòü Â-ë³ìôîöèò³â êðîâ³ [3,5]. Íàø³ äîñë³äæåí-
íÿ ïîêàçàëè çá³ëüøåííÿ ê³ëüêîñò³ öèðêóëþþ÷èõ 
ë³ìôîöèò³â ó õâîðèõ íà ÐÑ íåçàëåæíî â³ä òèïó ïå-
ðåá³ãó çàõâîðþâàííÿ. Â³äîìî, ùî ïðè ÐÑ àêòèâàö³ÿ 
Ò-õåëïåð³â ² òèïó ïðèçâîäèòü äî çðîñòàííÿ ð³âíÿ 
IL-2, ÿêèé º ôàêòîðîì ïðîë³ôåðàö³¿ ë³ìôîöèò³â, ó 
òîìó ÷èñë³ Â-ë³ìôîöèò³â òà NK-êë³òèí. Ïðè ÐÑ â³ä-
áóâàºòüñÿ ïîë³êëîíàëüíà àêòèâàö³ÿ Â-ë³ìôîöèò³â. 
Ïðîàíàë³çóâàâøè ³ìóíîãðàìè õâîðèõ íà ÐÑ, ìîæíà 
ñêàçàòè, ùî  êë³òèííèé ³ìóí³òåò â³äîáðàæàº àêòèâíèé 
çàïàëüíèé ïðîöåñ.

Äî àêòèâàö³éíèõ àíòèãåí³â (äèôåðåíö³þâàëü-
íèõ), åêñïðåñ³ÿ ÿêèõ ïîâÿçàíà ³ç ïðîõîäæåííÿì êë³-
òèíàìè ïåâíîãî åòàïó êë³òèííîãî öèêëó â³äíîñÿòü 
CD25+ [4,6]. CD25+ º ðàíí³ì àêòèâàö³éíèì ìàðêå-
ðîì, ÿêèé â³äïîâ³äàº çà ïðîöåñ àêòèâàö³¿ ïðîë³ôåðà-
ö³¿ ë³ìôîöèò³â, åêñïðåñóºòüñÿ íà àêòèâîâàíèõ Ò- òà 
Â-ë³ìôîöèòàõ. ²íäóêòîðîì éîãî åêñïðåñ³¿ íà ë³ìôî-
öèòàõ º IL2. Ó õâîðèõ íà ðîçñ³ÿíèé ñêëåðîç ê³ëüê³ñòü 

CD25+ë³ìôîöèò³â çðîñòàëà â 1,8 ðàçè ïîð³âíÿíî ç 
êîíòðîëåì. Íàìè âñòàíîâëåíî, ùî ïðè ðîçñ³ÿíîìó 
ñêëåðîç³ ïîñèëþºòüñÿ åêñïðåñ³ÿ CD25+ íà ë³ìôîöè-
òàõ, ùî ñâ³ä÷èòü ïðî ¿õ àêòèâàö³þ âíàñë³äîê àíòèãåí-

íî¿ ñòèìóëÿö³¿. Àêòèâîâàí³ Ò-ë³ìôîöèòè çäàòí³ ïðî-
íèêàòè ÷åðåç ãåìàòî-åíöåôàë³÷íèé áàð’ºð. Çàïóñê 
ïðîë³ôåðàòèâíî¿ â³äïîâ³ä³ Ò-ë³ìôîöèò³â º êàñêàäíèì 
ïðîöåñîì êëþ÷îâó ðîëü â ÿêîìó â³ä³ãðàº ²L-2, ÿê ðîñ-
òîâèé ôàêòîð, ³ ðåöåïòîð äî ²L-2 – ìîëåêóëà  CD25+. 
CD25+ º -ñóáîäèíèöåþ ñêëàäíîãî ðåöåïòîðíîãî 
êîìïëåêñó äî ²L-2. ²ç ïîðóøåííÿì åêñïðåñ³¿ CD25+ 
íà ë³ìôîöèòàõ ïîâ’ÿçóþòü ðîçâèòîê ðÿäó àâòî³ìóí-
íèõ ïîðóøåíü. Íà åêñïðåñ³þ CD25+ âïëèâàº ²L-2. 
CD25+ òàêîæ åêñïðåñóþòü ðåãóëÿòîðí³ (äåïðåñîðí³) 
Ò-ë³ìôîöèòè, ôóíêö³ºþ ÿêèõ º ñóïðåñ³ÿ àêòèâíîñò³ 
àâòîðåàêòèâíèõ Ò-ë³ìôîöèò³â. Òîìó çá³ëüøåííÿ ê³ëü-
êîñò³ CD25+ë³ìôîöèò³â ó êðîâ³ ìîæíà ðîçãëÿäàòè, ÿê 
çðîñòàííÿ ÷èñëà àêòèâîâàíèõ Ò-ë³ìôîöèò³â â ÷èñëî 
ÿêèõ ìîæóòü âõîäèòè Ò-ë³ìôîöèòè ðåãóëÿòîðí³. 

Îäíî÷àñíî ç òèì, CD8+ë³ìôîöèòè ðîçãëÿäàþòü 
ÿê öèòîòîêñè÷í³ êë³òèíè ïðîòèïóõëèííîãî òà ïðîòè-
â³ðóñíîãî ³ìóííîãî çàõèñòó, ÿê³ ïðîâîêóþòü ã³ïåð-
÷óòëèâ³ñòü ñïîâ³ëüíåíîãî òèïó. Òîìó çíà÷åííÿ ³í-
äåêñó CD4+/CD8+  íàáóâàº íå ³ìóíîðåãóëÿòîðíîãî 
çíà÷åííÿ, à çíà÷åííÿ ³íäåêñó, ÿêèé  â³äîáðàæàº â³ä-

Òàáëèöÿ 1.

Ôåíîòèïîâèé ñêëàä ë³ìôîöèò³â ïåðèôåðè÷íî¿ êðîâ³ õâîðèõ íà ðîçñ³ÿíèé ñêëåðîç ç 
ð³çíèì òèïîì ïåðåá³ãó çàõâîðþâàííÿ, Ì±m

Ãðóïè
Ïîêàçíèêè

Êîíòðîëüíà 
ãðóïà,  
n=80

Ðîçñ³ÿíèé  
ñêëåðîç,  

n=68

Ïåðâèííî-ïðî-
ãðåñóþ÷à ôîðìà 

ÐÑ, n=19

Âòîðèííî-ïðîãðåñó-
þ÷à ôîðìà ÐÑ, n=23

Ðåì³òóþ÷èé-ðåöè-
äèâóþ÷à ôîðìà ÐÑ, 

n=26

Ëåéêîöèòè 6,5±0,6 8,64±0,7* 9,5±0,8* 9,22±0,8* 8,37±0,7*

Ë³ìôîöèòè 2,0±0,2 1,83±0,1 1,84±0,09 1,91±0,1 1,59±0,1*

CD3+, % 59,2±2,1 59,31±2,3 58,25±1,3 58,4±1,25 57,0±1,12

CD3+, Ã/ë 1,44±0,08 1,08±0,09 1,1±0,08* 1,25±0,05 1,01±0,09*

CD4+, % 39,0±1,9 36,3±0,56 36,0±1,08 36,6±1,04 35,72±1,18*

CD4+, Ã/ë 0,93±0,05 0,67±0,05* 0,69±0,06* 0,79±0,06* 0,64±0,05*

CD8+, % 19,6±1,6 21,2±0,31 22,0±0,4* 21,78±0,67 21,17±0,87

CD8+, Ã/ë 0,29±0,02 0,40±0,03* 0,41±0,03* 0,47±0,04* 0,38±0,02*

CD19+, % 18,4±1,6 23,24±0,32* 23,75±0,6* 22,21±0,98* 23,82±0,54*

CD19+, Ã/ë 0,36±0,02 0,45±0,02* 0,43±0,04* 0,44±0,04* 0,41±0,03*

CD56+, % 10,25±1,0 17,7±0,42* 20,5±1,4* 18,41±0,83* 19,56±0,91*

CD56+, Ã/ë 0,15±0,01 0,36±0,06* 0,34±0,02* 0,41±0,03* 0,44±0,03*

ÑD25+, % 6,5±0,5 25,9±0,55* 24,0±1,1* 26,2±1,8* 24,9±0,95*

ÑD25+, Ã/ë 0,18±0,02 0,42±0,02* 0,39±0,04* 0,48±0,03* 0,42±0,04*
Ïðèì³òêà. * – â³ðîã³äí³ñòü â³äì³ííîñò³ â³ä ïîêàçíèêà êîíòðîëþ (ð<0,05).

Òàáëèöÿ 2.

Äåÿê³ ³íäåêñè ñï³ââ³äíîøåííÿ ë³ìôîöèò³â ïåðèôåðè÷íî¿ êðîâ³ õâîðèõ íà ðîçñ³ÿíèé 
ñêëåðîç ç ð³çíèì òèïîì ïåðåá³ãó çàõâîðþâàííÿ, Ì±m

Ãðóïè
Ïîêàçíèêè

Êîíòðîëüíà 
ãðóïà, n=30 ÐÑ, n=68

Ïåðâèííî-ïðî-
ãðåñóþ÷èé, n=19

Âòîðèííî-ïðîãðå-
ñóþ÷èé, n=23

Ðåì³òóþ÷èé-ðåöè-
äèâóþ÷èé, n=26

CD4/CD8 2,05±0,2 1,71±0,1* 1,63±0,1* 1,65±0,1* 1,69±0,1*

CD3/CD19 3,21±0,21 2,55±0,11* 2,45±0,2* 2,6±0,12* 2,39±0,12*

CD3/CD56 5,7±0,46 3,35±0,21* 2,84±±0,21* 3,17±0,16* 3,07±0,25*

Ïðîë³ôåðàòèâíèé 
³íäåêñ 8,0±0,5 2,62±0,1* 2,81±0,1* 2,63±0,12* 2,42±0,15*
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íîøåííÿ ðåãóëÿòîðíèõ ïðîöåñ³â, ÿê³ ïðåäñòàâëÿ-
þòü Ò-õåëïåðè, äî åôåêòîðíèõ, ùî çàáåçïå÷óþòüñÿ 
Ò-öèòîòîêñèíèìè ë³ìôîöèòàìè. Ðàçîì ³ç òèì ó íàó-
êîâ³é ë³òåðàòóð³ äîñ³ çóñòð³÷àþòüñÿ âèñíîâêè ïðî òå, 
ùî ï³äâèùåííÿ ð³âíÿ ÑD8+ë³ìôîöèò³â ñâ³ä÷èòü ïðî 
ñóïðåñ³þ ³ìóííî¿ â³äïîâ³ä³.

ÑD56+ë³ìôîöèòè º ïðèðîäíèìè ê³ëåðàìè (NK-
êë³òèíè), ÿê³ ìîæóòü áåçïîñåðåäíüî çíèùóâàòè êë³òè-
íè-ì³øåí³ ³ º òàêîæ ïðåäñòàâíèêàìè ïðîòèâ³ðóñíîãî 
òà ïðîòèïóõëèííîãî ³ìóí³òåòó. Ó ðåçóëüòàò³ ïðîâåäå-
íèõ äîñë³äæåíü âñòàíîâëåíî çá³ëüøåííÿ â³äíîñíî¿ 
ê³ëüêîñò³ NK-êë³òèí ïðè ðîçñ³ÿíîìó ñêëåðîç³ ó 1,7 
ðàçè, àáñîëþòíî¿ ê³ëüêîñò³ – ó 2,4 ðàçè (ð<0,05) ïî-
ð³âíÿíî ç êîíòðîëåì. Â³äîìî, ùî ²L-2, ÿêèé ñèíòåçó-

ºòüñÿ Ò-õåëïåðàìè ² òèïó, ñòèìóëþº ïðîë³ôåðàö³þ òà 
ïîñèëþº öèòîòîêñè÷íó àêòèâí³ñòü  NK-êë³òèí. 

Âèñíîâîê
1. Ïðè ðîçñ³ÿíîìó ñêëåðîç³ íåçàëåæíî â³ä òèïó 

ïåðåá³ãó çàõâîðþâàííÿ ñïîñòåð³ãàºòüñÿ àêòèâàö³ÿ 
ê³ëåðíî¿ òà ãóìîðàëüíî¿ ëàíêè ³ìóí³òåòó.

2. Ó õâîðèõ íà ðîçñ³ÿíèé ñêëåðîç çá³ëüøåíà ê³ëü-
ê³ñòü CD25+, ùî ñâ³ä÷èòü ïðî àêòèâàö³þ ë³ìôîöèò³â.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Äîñë³-
äæåííÿ ïîêàçíèê³â êë³òèííîãî òà ãóìîðàëüíîãî ³ìó-
í³òåòó õâîðèõ íà ÐÑ º àêòóàëüíèì ³ ïåðñïåêòèâíèì 
íàïðÿìêîì äëÿ âèâ÷åííÿ ìåõàí³çì³â ³ìóíîïàòîãåíå-
çó ÐÑ. 
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Vivchar R. Y., Akimova V. M., Lapovets L. Y., Kost’ A. S.
Abstract. Multiple sclerosis (MS), according to modern notions, is a multifactor chronic progressive dis-

ease, characterized by the damage to the central nervous system, a significant pathophysiological mecha-
nism of which being inflammation and autoimmune processes. However, mechanisms of MS immunopatho-
genesis have not been studied completely.

The condition of cell-mediated immunity in patients with multiple sclerosis with different types of disease 
course has been studied in the research. In general, 68 patients with verified MS diagnosis based on Mac-
Donald et al criteria aged from 19 to 65 years (37 females, 29 males) have been examined. Primary progres-
sive type of the course has been established in 19 patients, secondary progressive course – in 23, relapsing-
remitting course – in 26 patients. Control group included 80 generally healthy men-volunteers aged 25-45 
years. Population and subpopulation composition of lymphocytes in the blood was determined using mono-
clonal antibodies to differential antigens of lymphocytes: ÑD3+, ÑD4+, ÑD8+, ÑD19+, ÑD56+. To determine 
processes of early lymphocyte activation, expression on the surface of ÑD25+ lymphocytes was estimated. 
Correlation ÑD4+/ÑD8+, ÑD3+/ÑD19+, ÑD3+/ÑD56+ was calculated, proliferative index – (ÑD4++ÑD19+)/
ÑD25+. The results of investigation were analyzed by the method of variation statistics by means of STATIS-
TICA 6 (Statsoft, USA) program. 

Based on our research, it has been shown that total leukocyte count in the blood in multiple sclerosis was 
by 33% higher than in control. In patients with primary progressive multiple sclerosis, total count of circulat-
ing leukocytes was by 1.46 times higher than in control, in relapsing-remitting course – by 29% higher than in 
control. According to our data, in MS amount of granulocytes and lymphocytes decreases in peripheral blood 
(MS 24.65±2.0%, control group 34.0±1.51%), relative amount of neutrophils is increased to 68.72±2.7 % 
(control group 55.2±2.0 %), relative amount of stab cells is higher (MS 5.21±0.4%, control group 2.01±0.18%) 
as compared with control. In patients with MS, the decrease in absolute amount of T-helpers by 28%, the in-
crease in amount of T-cytotoxic lymphocytes by 38% in relation to control has been established. Respective-
ly, CD4+/CD8+ correlation probably decreases. Similar tendency was also observed in groups with different 
types of MS course. Largely, absolute amount of CD4+-lymphocytes (31%) was decreased in the group with 
relapsing-remitting type of the course. Reduction of CD3+ is typical for MS exacerbation, while normalization 
– for MS remission. Simultaneously, the increase in relative and absolute amount of B-lymphocytes and NK-
cells has been established, respectively the decrease in CD3+/CD19+ and CD3+/CD56+ correlation has been 
recorded. Our investigation showed elevation of circulating lymphocytes in patients with MS regardless of the 
type of the disease course. It has been established that expression of CD25+ on lymphocytes intensifies in 
multiple sclerosis, indicating their activation due to antigenic stimulation. Elevation of CD25+lymphocytes in 
the blood can be regarded as the increase in amount of activated T-lymphocytes, which may include regula-
tory T-lymphocytes. Simultaneously, CD8+lymphocytes are regarded as cytotoxic cells of antitumor and anti-
viral immune defense, which provoke delayed hypersensitivity. Thus, meaning of CD4+/CD8+ index acquires 
not immunoregulatory significance, but meaning of the index which presents relation of regulatory processes, 
represented by T-helpers, to effector ones, provided by T-cytotoxic lymphocytes. ÑD56+lymphocytes are 
natural killers, able to destroy target cells directly, and they also represent antiviral and antitumor immunity. 
Based on conducted investigations, it has been established that relative amount of NK-cells in multiple scle-
rosis is increased by 1.7 times, absolute amount – by 2.4 times (ð<0.05) as compared with control.

Investigation of indices of cell-mediated and humoral immunity in patients with MS is a current issue and 
perspective direction for the study of MS pathogenesis mechanisms.

Keywords: multiple sclerosis, populations and subpopulations of lymphocytes.
Ðåöåíçåíò — ïðîô. Ëèòâèíåíêî Í. Â.

Ñòàòòÿ íàä³éøëà 12.06.2017 ðîêó



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (ISO Coated v2 300% \050ECI\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'Miron2011'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 300% \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


