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ÊË²ÒÈÍ Ê²ÑÒÊÎÂÎÃÎ ÌÎÇÊÓ

²íñòèòóò ïðîáëåì êð³îá³îëîã³¿ ³ êð³îìåäèöèíè ÍÀÍÓ (ì. Õàðê³â)

Ðîáîòà âèêîíàíà â ðàìêàõ ÍÄÐ «Îïòèì³çàö³ÿ 
ðåïðîäóêòèâíî¿ ôóíêö³¿ òâàðèí ³ ëþäèíè çà äîïî-
ìîãîþ êð³îêîíñåðâîâàíèõ êë³òèííèõ ïðåïàðàò³â 
òà ô³çèêî-õ³ì³÷íèõ ôàêòîð³â», ¹ äåðæ. ðåºñòðàö³¿ 
0111U001197. 

Âñòóï. Æ³íî÷å áåçïë³ääÿ çàïàëüíîãî ´åíåçó çà-
ëèøàºòüñÿ îäí³ºþ ç àêòóàëüíèõ ïðîáëåì ñó÷àñíî¿ ã³-
íåêîëîã³¿ [4]. Ñë³ä çàçíà÷èòè, ùî õðîí³÷íå çàïàëåííÿ 
ÿº÷íèê³â (ÕÇß) ó âåëèê³é ì³ð³ çóìîâëåíî íàÿâí³ñòþ 
ïåðâèííîãî ³ìóíîäåô³öèòó, ÿêèé ñïðèÿº ïåðåõîäó 
ãîñòðîãî çàïàëüíîãî ïðîöåñó â õðîí³÷íó ñòàä³þ. Ó 
òîé æå ÷àñ òðèâàëèé çàïàëüíèé ïðîöåñ ïðèçâîäèòü 
äî çíèæåííÿ ³ìóíîëîã³÷íî¿ ðåàêòèâíîñò³ îðãàí³çìó. 
Íà åôåêòîðíîìó ð³âí³ õðîí³çàö³ÿ çàïàëåííÿ, íàñàì-
ïåðåä, ïîâ’ÿçàíà ç íåäîñòàòí³ñòþ ñèñòåìè êðîâ³, 
ùî ðîçâèâàºòüñÿ ïðè ïåðñèñòåíö³¿ ôëîãîãåíà [6]. 
Äîñë³äæåííÿ ãåìàòîëîã³÷íèõ ìàðêåð³â çàïàëåííÿ º 
îäíèì ç êëþ÷îâèõ ìîìåíò³â ïðè âèâ÷åíí³ ïðîò³êàííÿ 
çàïàëüíèõ ïðîöåñ³â ³ ¿õ êîðåêö³¿. 

Åôåêòèâí³ñòü ë³êóâàííÿ ÕÇß ÿê ïðàâèëî íå âè-
ñîêà, ó çâ’ÿçêó ç ÷èì ³íòåíñèâíî ïðîâîäÿòüñÿ äîñë³-
äæåííÿ àëüòåðíàòèâíèõ ìåòîä³â ë³êóâàííÿ. Àíàë³ç 
ë³òåðàòóðè âêàçóº íà äîö³ëüí³ñòü ïðîâåäåííÿ äîñë³-
äæåíü, â ÿêèõ âèâ÷àºòüñÿ îïòèì³çàö³ÿ ãîðìîíàëüíî¿ 
òà ðåïðîäóêòèâíî¿ äèñôóíêö³é çà äîïîìîãîþ ïðå-
ïàðàò³â, äî ñêëàäó ÿêèõ âõîäÿòü ÿê á³îëîã³÷íî àêòèâ-
í³ ñïîëóêè, òàê ³ ñòîâáóðîâ³ êë³òèíè. Òàê, íàïðèêëàä, 
êð³îåêñòðàêòè ïëàöåíòè âèêîðèñòîâóþòüñÿ ÿê ñòè-
ìóëÿòîðè ãîðìîíàëüíî¿ ³ ðåïðîäóêòèâíî¿ ôóíêö³é â 
îðãàí³çì³ [3], à ìóëüòèïîòåíòíèì ìåçåíõ³ìàëüíèì 
ñòðîìàëüíèì êë³òèíàì (ÌÌÑÊ) âëàñòèâà ³ìóíîìî-
äóëþþ÷à ä³ÿ [10]. Çàñòîñóâàííÿ ñó÷àñíèõ òåõíîëîã³é 
êóëüòèâóâàííÿ òà êð³îêîíñåðâóâàííÿ äîçâîëÿº âè-
êîðèñòîâóâàòè ñòîâáóðîâ³ êë³òèí â ñó÷àñí³é òåðàï³¿ 
ã³íåêîëîã³÷íèõ çàõâîðþâàíü. 

Ìåòîþ ðîáîòè áóëî äîñë³äæåííÿ äèíàì³êè ïî-
êàçíèê³â çàïàëåííÿ ó êðîâ³ òâàðèí ç õðîí³÷íèì çà-
ïàëåííÿì ÿº÷íèê³â çà óìîâ âíóòð³øíüîâåííîãî 
ââåäåííÿ êóëüòèâîâàíèõ òà êð³îêîíñåðâîâàíèõ ìóëü-
òèïîòåíòíèõ ìåçåíõ³ìàëüíèõ ñòðîìàëüíèõ êë³òèí 
ê³ñòêîâîãî ìîçêó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Â ðîáîò³ âèêî-
ðèñòîâóâàëè ÌÌÑÊ ê³ñòêîâîãî ìîçêó ìèøåé (n = 5), 
ÿê³ îòðèìóâàëè ç³ ñòåãíîâèõ ê³ñòîê ìåòîäîì, ùî çà-
áåçïå÷óº àäãåç³þ ñòðîìàëüíî¿ ôðàêö³¿ äî êóëüòó-
ðàëüíîãî ïëàñòèêó ç ïîäàëüøèì âèäàëåííÿì ôðàêö³¿ 
êë³òèí, ùî íå àäãåçóâàëè. Ó ðîáîò³ áóëè âèêîðèñòàí³ 

ñòàíäàðòí³ óìîâè êóëüòèâóâàííÿ ïðè 37°Ñ â àòìîñ-
ôåð³ 5 % ÑÎ

2
. 

Êð³îêîíñåðâóâàííÿ êóëüòóð ÌÌÑÊ çä³éñíþâàëè 
ï³ä çàõèñòîì 10 % ä³ìåò³ëñóëüôîêñèäó («ÐÀÀ», Àâ-
ñòð³ÿ) ç äîäàâàííÿì 20 % åìáð³îíàëüíî¿ ñèðîâàòêè 
âåëèêî¿ ðîãàòî¿ õóäîáè íà ñåðåäîâèù³ IMDM («ÐÀÀ»). 
Îòðèìàíó ñóñïåíç³þ âì³ùóâàëè ïî 1 ìë ó êð³îïðîá³ð-
êè («Nunc», ÑØÀ), îõîëîäæóâàëè ç³ øâèäê³ñòþ 1°Ñ/
õâ äî -80°Ñ ç ïîäàëüøèì çàíóðåííÿì ó ð³äêèé àçîò 
[1]. Â³ä³ãð³âàëè çðàçêè íà âîäÿí³é áàí³ ïðè 37°Ñ òà 
â³äìèâàëè â³ä êð³îçàõèñíîãî ñåðåäîâèùà øëÿõîì 
öåíòðèôóãóâàííÿ. 

Â ÿêîñò³ åêñïåðèìåíòàëüíèõ òâàðèí áóëè âèêî-
ðèñòàí³ 60 áåçïîð³äíèõ ñòàòåâîçð³ëèõ á³ëèõ ìèøåé-
ñàìîê ç ìàñîþ ò³ëà 18-20 ã. ÕÇß ìîäåëþâàëè øëÿõîì 
îäíîðàçîâîãî âíóòð³øíüî÷åðåâèííîãî ââåäåííÿ ïî-
áëèçó çíàõîäæåííÿ ÿº÷íèê³â ³íàêòèâîâàíî¿ âàêöèíè 
Staphylococcus aureus øòàì 209 ó äîç³ 50õ106 ì³êðî-
áíèõ ò³ë [2]. Íà 22 äîáó ç ìîìåíòó ââåäåííÿ ³íàêòè-
âîâàíî¿ âàêöèíè òâàðèíàì ïðîâîäèëè ââåäåííÿ ó 
áîêîâó õâîñòîâó âåíó: êîíòðîëüíà ãðóïà (n = 15) – ô³-
ç³îëîã³÷íèé ðîç÷èí (0,2 ìë); äîñë³äíà ãðóïà 1 (n = 15) 
– êóëüòèâîâàí³ ÌÌÑÊ (ÊÌÌÑÊ) ê³ñòêîâîãî ìîçêó; 
äîñë³äíà ãðóïà 2 (n = 15) – êð³îêîíñåðâîâàí³ ÌÌÑÊ 
(ÊðÌÌÑÊ) ê³ñòêîâîãî ìîçêó. Îá’ºì ââåäåíî¿ ð³äèíè 
ó âñ³õ äîñë³äíèõ ãðóïàõ ñêëàäàâ 0,2 ìë íà òâàðèíó, 
ÿêèé ì³ñòèâ 0,5×105  êë³òèí. Òàêîæ áóëà ñôîðìîâàíà 
ãðóïà ³íòàêòíèõ òâàðèí (n = 15) àíàëîã³÷íî¿ ìàñè òà 
â³êó áåç áóäü-ÿêèõ âòðó÷àíü. 

Íà 5, 10 ³ 20 äîáó ç ìîìåíòó ââåäåííÿ ÌÌÑÊ âè-
çíà÷àëè çàãàëüíó ê³ëüê³ñòü ëåéêîöèò³â ïåðèôåð³éíî¿ 
êðîâ³ [7], øâèäê³ñòü îñ³äàííÿ åðèòðîöèò³â (ØÎÅ) òà 
ðîáèëè ìàçîê êðîâ³ äëÿ âèçíà÷åííÿ ëåéêîöèòàðíî¿ 
ôîðìóëè [5]. Êð³ì òîãî âèçíà÷àëè âì³ñò çàãàëüíî-
ãî á³ëêà ó ñèðîâàòö³ êðîâ³ (ÑïàéíËàá, Óêðà¿íà) òà 
Ñ-ðåàêòèâíîãî á³ëêà (ÇÀÎ «ªÊÎëàá», Ðîñ³ÿ). Óñ³ ìà-
í³ïóëÿö³¿ ç òâàðèíàìè çä³éñíþâàëè â³äïîâ³äíî äî 
âèìîã [8]. 

Óòðèìàííÿ òâàðèí òà åêñïåðèìåíòè ïðîâîäèëè-
ñÿ â³äïîâ³äíî äî ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ 
ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ 
äëÿ åêñïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñ-
áóðã, 1985), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðè-
ìåíò³â íà òâàðèíàõ», óõâàëåíèõ Ïåðøèì íàö³îíàëü-
íèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 2001). 

Ïðè ñòàòèñòè÷í³é îáðîáö³ ðåçóëüòàò³â âèêîðèñ-
òîâóâàëè îäíîôàêòîðíèé äèñïåðñ³éíèé àíàë³ç ³ 
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t-êðèòåð³é Ñòüþäåíòà ç âèêîðèñòàííÿì ïðîãðàìè 
Statistica 8. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ðå-
çóëüòàòè ïîïåðåäí³õ íàøèõ äîñë³äæåíü [9] ñâ³ä÷èëè, 
ùî íà 20 äîáó ó òâàðèí ç òåðàï³ºþ ÊðÌÌÑÊ íà ôîí³ 
çãàñàííÿ çàïàëüíèõ ïðîÿâ³â â³äáóâàëàñü àêòèâ³çàö³ÿ 
ðåïàðàòèâíîãî ïðîöåñó ç òåíäåíö³ºþ äî íîðìàë³çà-
ö³¿ ìîðôîëîã³÷íèõ ïàðàìåòð³â îâàð³àëüíî¿ òêàíèíè. 

Ïðè âèâ÷åíí³ ëåéêîöèòàðíî¿ ðåàêö³¿ ïåðèôåð³é-
íî¿ êðîâ³ áóëî âñòàíîâëåíî (òàáë.), ùî ââåäåííÿ 
ÿê êóëüòèâîâàíèõ, òàê ³ êð³îêîíñåðâîâàíèõ ÌÌÑÊ 
çíèæóº çàãàëüíó ê³ëüê³ñòü ëåéêîöèò³â äî ïîêàçíè-
ê³â ³íòàêòíèõ òâàðèí íà 10 äîáó òåðàï³¿, ùî, ìàáóòü, 
ïîâ’ÿçàíî ç ³ìóíîìîäóëþþ÷èì âïëèâîì íà ïðîöåñè 
çàïàëåííÿ òà ãåìîïîåç. Ó êîíòðîëüí³é ãðóï³ òâàðèí 
ç ââåäåííÿì ô³ç³îëîã³÷íîãî ðîç÷èíó íà âñ³õ òåðì³íàõ 
ñïîñòåðåæåííÿ çáåð³ãàâñÿ íåçíà÷íèé ëåéêîöèòîç, 
ùî ñâ³ä÷èëî ïðî ïåðñèñòåíö³þ çàïàëüíèõ ïðîöåñ³â. 

Çàñòîñóâàííÿ ïðåïàðàò³â ÌÌÑÊ â òåðàï³¿ ÕÇß 
ñóïðîâîäæóâàëîñÿ òåíäåíö³ºþ äî íîðìàë³çàö³¿ ëåé-
êîöèòàðíî¿ ôîðìóëè êðîâ³ âïðîäîâæ 20 ä³á (òàáë.). 
Çà ñï³ââ³äíîøåííÿì ëåéêîöèò³â âñ³õ âèä³â â êðîâ³ 
ï³ääîñë³äíèõ òâàðèí ïðîñòåæóâàëàñÿ îäíàêîâà çà-
êîíîì³ðí³ñòü: ïðè çàïàëåíí³ íà òë³ çàñòîñóâàííÿ êë³-
òèííèõ ïðåïàðàò³â äîñòîâ³ðíî çíèæóâàëàñÿ ê³ëüê³ñòü 
ìîíîöèò³â ïåðèôåð³éíî¿ êðîâ³, à â³äíîñíà ê³ëüê³ñòü 
íåéòðîô³ë³â ïðè öüîìó çá³ëüøóâàëàñÿ ó ïîð³âíÿíí³ ç 
êîíòðîëåì íà 20 äîáó. 

Ïðè âèçíà÷åíí³ ëåéêîöèòàðíèõ ³íäåêñ³â âèÿâè-
ëîñü, ùî íà ïðîòÿç³ âñüîãî ñòðîêó åêñïåðèìåíòó 
âåëè÷èíà ë³ìôîöèòàðíîãî ³íäåêñó (ñï³ââ³äíîøåííÿ 
ë³ìôîöèò³â äî íåéòðîô³ë³â) íà òë³ êë³òèííî¿ òåðàï³¿ 
ìàëà òåíäåíö³þ äî çíèæåííÿ ñòîñîâíî êîíòðîëþ. 
Íà 20 äîáó òåðàï³¿ ÊÌÌÑÊ ³ ÊðÌÌÑÊ öåé ³íäåêñ áóâ 
â³ðîã³äíî íèæ÷å, í³æ ó êîíòðîë³ íà 40 ³ 49 % â³äïî-
â³äíî. ²íäåêñ Êðåáñà (²Ê – ñï³ââ³äíîøåííÿ íåéòðî-
ô³ë³â äî ë³ìôîöèò³â) ïîñòóïîâî çðîñòàâ ³ äî ê³íöÿ 
åêñïåðèìåíòó äîñÿãàâ çíà÷åíü ³íòàêòíèõ òâàðèí. Ó 
êîíòðîëüí³é ãðóï³ ñïîñòåð³ãàëàñÿ çìåíøåííÿ ²Ê â 1,5 
ðàç³â â³äíîñíî ³íòàêòó, ùî ìàáóòü ïîâ’ÿçàíî ç³ çíè-
æåííÿì àêòèâíîñò³ ôàãîöèòàðíèõ ðåàêö³é. ²íäåêñè 
ñï³ââ³äíîøåííÿ íåéòðîô³ë³â äî ìîíîöèò³â (²ÑÍÌ) òà 

ë³ìôîöèò³â äî ìîíîöèò³â (²ÑËÌ) 
çà óìîâ òåðàï³¿ ìàëè ïîçèòèâíó 
äèíàì³êó â³äíîâëåííÿ, õî÷à äî 
ê³íöÿ äîñë³äæåííÿ ³ íå äîñÿãàëè 
â³äïîâ³äíèõ ïîêàçíèê³â ³íòàêòíèõ 
òâàðèí. 

Ñë³ä çàçíà÷èòè, ùî äàí³ ³í-
äåêñè ó êîíòðîëüíèõ òâàðèí ïðî-
òÿãîì âñüîãî òåðì³íó ñïîñòåðå-
æåííÿ çàëèøàëèñÿ çíèæåíèìè. 
Òàêèì ÷èíîì, ââåäåííÿ ÿê êóëü-
òèâîâàíèõ, òàê ³ êð³îêîíñåðâîâà-
íèõ ÌÌÑÊ ñïðèÿëî íîðìàë³çà-
ö³¿ ñï³ââ³äíîøåííÿ àôåêòîðíî¿ ³ 
åôåêòîðíî¿ ëàíîê ³ìóíîëîã³÷íîãî 
ïðîöåñó. 

Îäíî÷àñíî áóëè äîñë³äæåí³ 
ïîêàçíèêè àêòèâíîñò³ çàïàëüíîãî 

Òàáëèöÿ 

Êë³òèííèé ñêëàä êðîâ³ ìèøåé ç ÕÇß òà òåðàï³ºþ ÌÌÑÊ 
(M ± m, n = 5)

Ãðóïà 
òâàðèí

Ñòðîê 
ñïîñòå-
ðåæåííÿ

Çàãàëüíà 
ê³ëüê³ñòü 

ëåéêîöèò³â

Ïîêàçíèêè ñêëàäó êðîâ³, %

Íåéòðî-
ô³ëè

Åîçèíî-
ô³ëè

Ìîíî-
öèòè

Ë³ìôî-
öèòè

Êîíòðîëü
10 äîáà 17,3 ± 2,45# 26,4 ± 7,1 1,2 ± 0,8# 15,6 ± 4,9# 56,8 ± 9,6

20 äîáà 17,75 ± 3,73# 19,7 ± 6,9 1,8 ± 0,4 16,9 ± 6,8# 61,6 ± 11,3

ÊÌÌÑÊ
10 äîáà 7,65 ± 2,59* 21,7 ± 8,3 2,7 ± 0,5 15,2 ± 5,5# 60,4 ± 12,3

20 äîáà 7,5 ± 3,25* 31,4 ± 9,1 2,4 ± 0,5 6,8 ± 3,2* 59,4 ± 11,5

ÊðÌÌÑÊ
10 äîáà 6,35 ± 1,98* 30,3 ± 5,9 3,8 ± 1,5 16,5 ± 6,9# 49,4 ± 12,9

20 äîáà 6,2 ± 1,67* 35,8 ± 5,9 2,0 ± 1,0 5,1 ± 2,0* 57,1 ± 14,3

²íòàêò 6,9 ± 3,29 30,2 ± 5,9 30,2 ± 5,9 2,4 ± 1,2 64,2 ± 9,7

Ïðèì³òêà: * – ð³çíèöÿ ñòàòèñòè÷íî çíà÷óùà ç ãðóïîþ êîíòðîëþ (Ð  0,05; n = 5); # – ð³çíèöÿ 

ñòàòèñòè÷íî çíà÷óùà ç ³íòàêòíèìè òâàðèíàìè (Ð  0,05; n = 5). 

ïðîöåñó â ñèðîâàòö³ êðîâ³, à ñàìå âì³ñòó çàãàëüíîãî 
á³ëêà òà ðåàêö³¿ íà ÑÐÁ. Ó êîíòðîëüíî¿ ãðóïè òâàðèí 
âì³ñò çàãàëüíîãî á³ëêó áóâ â³ðîã³äíî âèùå íà äîñë³-
äæåíèõ ñòðîêàõ íà 10, 25 òà 14 % ñòîñîâíî ³íòàêòíèõ 
òâàðèí. Ó òâàðèí ç òåðàï³ºþ ñïîñòåð³ãàëè íîðìàë³-
çàö³þ âì³ñòó çàãàëüíîãî á³ëêà ïî÷èíàþ÷è ç 5 äîáè ³ 
äî çàâåðøåííÿ ñïîñòåðåæåííÿ (ðèñ. 1). 

Ðèñ. 1. Äèíàì³êà âì³ñòó çàãàëüíîãî á³ëêà â ñèðîâàò-
ö³ êðîâ³ ìèøåé ç ÕÇß òà òåðàï³ºþ ÌÌÑÊ (*– ð³çíèöÿ 
ñòàòèñòè÷íî çíà÷óùà ç ãðóïîþ êîíòðîëþ (Ð  0,05; 

n = 5); # – ð³çíèöÿ ñòàòèñòè÷íî çíà÷óùà ç ³íòàêòíèìè 
òâàðèíàìè (Ð  0,05; n = 5); ïóíêòèðíà ë³í³ÿ – 

ïîêàçíèê ³íòàêòíèõ òâàðèí). 
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Äîñë³äæåííÿ ïî âèÿâëåííþ Ñ-ðåàêòèâíîãî á³ëêà 
â ñèðîâàòö³ êðîâ³ ñâ³ä÷èëè, ùî ó âñ³õ òâàðèí ç êë³òèí-
íîþ òåðàï³ºþ âæå íà 10 äîáó ðåàêö³ÿ íà ÑÐÁ ñòàâàëà 
íåãàòèâíîþ ³ç çáåðåæåííÿì åôåêòó äî çàâåðøåííÿ 
åêñïåðèìåíòó. Â ãðóï³ êîíòðîëüíèõ òâàðèí íà òë³ íå-
çíà÷íî¿ ã³ïåðïðîòå¿íåì³¿ ðåàêö³ÿ íà ÑÐÁ ïðîòÿãîì 
ñïîñòåðåæåííÿ çàëèøàëàñÿ ñëàáîïîçèòèâíîþ. 

Àíàëîã³÷íà òåíäåíö³ÿ ñïîñòåð³ãàëàñÿ ³ ïðè àíàë³ç³ 
ðåçóëüòàò³â âèì³ðþâàííÿ ØÎÅ ï³ñëÿ ââåäåííÿ êë³-
òèííèõ ïðåïàðàò³â (ðèñ. 2). Áóëî âñòàíîâëåíî, ùî 
íà ïðîòÿç³ âñüîãî ñòðîêó äîñë³äæåííÿ ó òâàðèí ç òå-
ðàï³ºþ íå â³äçíà÷àëîñÿ â³ðîã³äíèõ çì³í ØÎÅ. Â ãðóï³ 
êîíòðîëþ äîñë³äæåíèé ïîêàçíèê â³ðîã³äíî ïåðåâè-
ùóâàâ â³äïîâ³äí³ çíà÷åííÿ ó ³íòàêòíèõ òâàðèí ³ òâàðèí 
ç òåðàï³ºþ (â 2,3 òà 1,8 ðàçè â³äïîâ³äíî íà 20 äîáó). 
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Çà ñóêóïí³ñòþ ïðîàíàë³çîâàíèõ ìàðêåð³â çà-
ïàëåííÿ â êðîâ³ åêñïåðèìåíòàëüíèõ òâàðèí ìîæíà 
ñòâåðäæóâàòè ïðî íàÿâí³ñòü ïîçèòèâíî¿ òåíäåíö³¿ â 
ïåðåá³ãó ÕÇß ï³ñëÿ ââåäåííÿ êë³òèííèõ ïðåïàðàò³â – 
ÊÌÌÑÊ ³ ÊðÌÌÑÊ ê³ñòêîâîãî ìîçêó, – áåç â³ðîã³äíî¿ 
ð³çíèö³ ì³æ íèìè. Êîðåãóþ÷èé âïëèâ ãåíåðàë³çîâà-
íîãî ââåäåííÿ ÌÌÑÊ ê³ñòêîâîãî ìîçêó íà ïðîò³êàííÿ 

çàïàëüíîãî ïðîöåñó â ÿº÷íèêàõ éìîâ³ðíî ïîâ’ÿçàíèé 
ç ³ìóíîìîäóëþþ÷èìè âëàñòèâîñòÿìè äîñë³äæåíèõ 
ïðåïàðàò³â. 

Íåçâàæàþ÷è íà òå, ùî ïåðâèííèé ³íòåðåñ äî 
ÌÌÑÊ ïîâ’ÿçàíèé ç ïîòåíö³éíîþ çäàòí³ñòþ äî ðåãå-
íåðàö³¿ òêàíèí, â³äêðèòòÿ ¿õ ³ìóíîìîäóëþþ÷èõ âëàñ-
òèâîñòåé äîçâîëÿº ðîçøèðèòè íàïðÿìêè êë³í³÷íîãî 
çàñòîñóâàííÿ. Ïðè àêòèâàö³¿ ñèãíàëàìè çàïàëüíîãî 
ì³êðîîòî÷åííÿ, ÌÌÑÊ çäàòí³ êîìïëåêñíî âïëèâàòè 
íà êë³òèíè ³ìóííî¿ ñèñòåìè çà äîïîìîãîþ êîíòàêòíèõ 
³ ãóìîðàëüíèõ ìåõàí³çì³â, ïðèâîäÿ÷è äî çíèæåííÿ 
êë³òèííî¿ ðåàêòèâíîñò³ òà ñòèìóëÿö³¿ ëåéêîöèò³â [10]. 

Îòðèìàí³ ðåçóëüòàòè ³ìóíîìîäóëþþ÷îãî âïëèâó 
êóëüòèâîâàíèõ òà êð³îêîíñåðâîâàíèõ ÌÌÑÊ íà ïåðå-
á³ã â³äíîâëåííÿ ïîêàçíèê³â êðîâ³ òâàðèí ç õðîí³÷íèì 
çàïàëåííÿì ÿº÷íèê³â äîçâîëÿº çðîáèòè âèñíîâîê 
ïðî ìîæëèâ³ñòü ¿õ çàñòîñóâàííÿ â êîìïëåêñí³é òåðà-
ï³¿ ã³íåêîëîã³÷íèõ çàõâîðþâàíü. 

Âèñíîâêè. Ãåíåðàë³çîâàíå ââåäåííÿ ÿê êóëü-
òèâîâàíèõ, òàê ³ êð³îêîíñåðâîâàíèõ ìóëüòèïîòåíò-
íèõ ìåçåíõ³ìàëüíèõ ñòðîìàëüíèõ êë³òèí ê³ñòêîâîãî 
ìîçêó òâàðèíàì ç õðîí³÷íèì çàïàëåííÿì ÿº÷íèê³â 
÷èíèòü ìîäóëþþ÷ó ä³þ íà ïåðåá³ã çàïàëåííÿ. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âàæëè-
âèì ïèòàííÿì, ÿêå ïîòðåáóº äåòàëüíîãî âèâ÷åííÿ, º 
âïëèâ òåðàï³¿ ÌÌÑÊ íà ôåðòèëüí³ñòü òâàðèí ç ÕÇß. 

Ðèñ. 2. ØÎÅ â äèíàì³ö³ ó ìèøåé ç ÕÇß òà òåðàï³ºþ 
ÌÌÑÊ (* – ð³çíèöÿ ñòàòèñòè÷íî çíà÷óùà ç ãðóïîþ 
êîíòðîëþ (Ð  0,05; n = 5); # – ð³çíèöÿ ñòàòèñòè÷íî 
çíà÷óùà ç ³íòàêòíèìè òâàðèíàìè (Ð  0,05; n = 5); 

ïóíêòèðíà ë³í³ÿ – ïîêàçíèê ³íòàêòíèõ òâàðèí). 
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Haematological Parameters of Animals with Chronic Inflammation of the Ovaries and Bone Marrow 

Multipotent Mesenchymal Stromal Cells Administration
Volkova N. Î., Yukhta M. S., Yurchuk T. Î., Revenko O. B., Stepanjuk L. V. 
Abstract. Female infertility of inflammatory genesis remains one of the most urgent problems of modern 

gynecology. In this case an alternative method to optimize the hormonal and reproductive dysfunctions is the use of 
medicines contained biologically active compounds or stem cells. 

The aim of the study was to determine the haematological parameters in the animals with chronic inflammation of 
the ovaries after generalized administration of cultured and cryopreserved bone marrow multipotent mesenchymal 
stromal cells (CMMSCs and CrMMSCs respectively). 

Materials and methods. All manipulations with animals were carried out according to “European Convention 
for the Protection of Vertebrate Animals used for E x perimental and other Scientific Purposes” (Strasbourg, 1986). 

MMSCs were isolated from resected femur of mice (n = 5) and cultured under standard conditions (37○C, 5 % 
CO2, 95 % humidity) according to the method providing an adhesion of stromal fraction to the culture plastic with 
following removal of the non-adhered cells. 

MMSCs’ suspension was cryopreserved in cryovials under protection of 10 % DMSO and 20 % fetal bovine serum 
on the base of nutritive medium with rate 1 deg/min to -800C and following plunging in liquid nitrogen. Samples were 
stored in a low temperature bank for 3 months and then were thawed on water bath (400C) with following removal 
of cryoprotectant by centrifugation. 

Chronic inflammation of the ovaries was modeled by a single intraperitoneal administration of inactivated 
vaccine of Staphylococcus aureus strain 209 in the dose 50×106 microbial bodies. At the 21st day the mice of the 
control group (n = 5) were intravenously administrated by saline solution (0.2 mL), and the animals of e x perimental 
groups 1 (n = 5) and 2 (n = 5) were treated with 0.5×106 CMMSCs and CrMMSCs respectively. Nontreated animals 
(n = 5) served as intact control. Evaluation of the MMSCs’ therapy efficiency was performed using haematological 
(leukocyte number of peripheral blood, leukogramm, erythrocyte sedimentation rate) and biochemical (serum 
protein content, response to C-reactive protein) methods at the 5th, 10th and 20th days after cell administration. 

Results. It was found that in the control group of animals with saline administration on all terms of observation 
slight leukocytosis remained indicating the persistence of inflammation. The total serum protein content in this 
group of animals remained significantly higher too with respect to intact mice (on 10, 25 and 14 % at the 5th, 10th 
and 20th days respectively). Together with hyperproteinemia e x istence a response to C-reactive protein remained 
weakly positive during all observation in case of the saline administration. The same applied to the erythrocyte 
sedimentation rate: in the control group it was significantly higher than the values in intact animals and animals with 
therapy (2.3 and 1.8 times respectively at the 20th day). 

At the same time CMMSCs and CrMMSCs in generalized administration had a modulating effect on the course of 
inflammation which was characterized by decrease of the total leukocyte number and normalization of leukogramm, 
total protein level, C-reactive protein and erythrocyte sedimentation rate to the 20th day of observation. It should be 
noted that the significant difference of studied parameters between cultured and cryopreserved MMSCs was not 
found. 

Jointly analyzing of inflammation markers in the blood of e x perimental animals it can be argued about the 
presence of a positive trend in the course of inflammation after CMMSCs and CrMMSCs administration. Correction 
effect of generalized MMSC administration on the chronic inflammation of the ovaries probably associated with 
immunomodulatory properties of investigated objects. 

Keywords: bone marrow multipotent mesenchymal stromal cells, culturing, cryopreservation, chronic 
inflammation of the ovaries. 
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