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Äîñë³äæåííÿ ïðîâîäèëè â ðàìêàõ ïëàíîâî¿ òåìè 
â³ää³ëó ³ìóíîô³ç³îëîã³¿ «Äîñë³äæåííÿ ìîëåêóëÿðíî-
ãåíåòè÷íèõ òà ³ìóíîïàòîëîã³÷íèõ ìåõàí³çì³â ôóíê-
ö³îíàëüíèõ ïîðóøåíü æ³íî÷î¿ ðåïðîäóêòèâíî¿ ñèñ-
òåìè òà ìîæëèâîñò³ ¿õ êîðåêö³¿», ¹ äåðæ. ðåºñòðàö³¿ 
0112U008233. 

Âñòóï. Ìåòîä ïåðôóç³¿ îðãàíó º îäíèì ³ç íàé-
á³ëüø ïîøèðåíèõ äëÿ äîñë³äæåííÿ ñêîðîòëèâîñò³ 
ì³îìåòð³þ ìàòêè in vitro. Àíàë³ç ïàðàìåòð³â ñêîðî-
÷åííÿ, îòðèìàíèõ â åêñïåðèìåíòàõ ç âèêîðèñòàííÿì 
äàíîãî ìåòîäó, çàáåçïå÷óº ðîçøèôðîâêó ìåõàí³çì³â 
òîêîë³òè÷íèõ ÷è óòåðîòîí³÷íèõ åôåêò³â. Ïðåäñòàâ-
ëåí³ â ë³òåðàòóð³ ïàðàìåòðè ñêîðîòëèâî¿ àêòèâíîñò³ 
ð³çíèõ â³ää³ë³â ì³îìåòð³þ ìàòêè çíà÷íî ð³çíÿòüñÿ çà 
âåëè÷èíàìè [7], ùî ïîâ’ÿçàíå ÿê ç ð³çíîìàí³òí³ñòþ 
âèêîðèñòîâóâàíèõ ìåòîäèê, òàê ³ óìîâ ïðîâåäåííÿ 
äîñë³ä³â. Ïðîáëåìà óí³ô³êàö³¿ îòðèìàíèõ äàíèõ â äî-
ñë³äæåííÿõ ç âèêîðèñòàííÿì ì³îìåòð³þ çàëèøàºòü-
ñÿ íå âèð³øåíîþ. 

Êë³òèíè ì³îìåòð³þ âîëîä³þòü àâòîìàòè÷íîþ 
ñêîðîòëèâîþ àêòèâí³ñòþ ÿêà ïðåäñòàâëåíà â øèéö³ 
òà â ð³çíèõ â³ää³ëàõ ðîã³â ìàòêè. Äîâåäåíî, ùî ïåé-
ñìåêåðí³ öåíòðè ðîçòàøîâàí³ â öåðâ³êàëüíîìó (ÖÂ) 
³ îâàð³àëüíîìó (ÎÂ) â³ää³ëàõ ì³îìåòð³þ. Ñàìå êîîð-
äèíàö³ÿ öåíòð³â àâòîìàòèçìó çàáåçïå÷óº íàïðÿìîê 
ñêîðîòëèâî¿ õâèë³ äî øèéêè ìàòêè äëÿ ðåàë³çàö³¿ 
ïðîñóâàííÿ ïëîäó ïðè ïîëîãàõ [6]. Ïðîòå ñêîðîòëè-
âà àêòèâí³ñòü ÖÂ ³ ÎÂ º ìàëî äîñë³äæåíîþ. 

Ìåòîþ ðîáîòè áóëî äîñë³äèòè çà äîïîìîãîþ 
ôàçíî-ãðàô³÷íîãî àíàë³çó ñêîðîòëèâ³ñòü ÖÂ ³ ÎÂ ì³-
îìåòð³þ ó ìèøåé. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Åêñïåðèìåíòè 
ïðîâîäèëè íà íåâàã³òíèõ ñàìêàõ ìèøåé ë³í³¿ ÑÂÀ 
ìàñîþ 18-22 ã ç äîòðèìàííÿì óñ³õ âèìîã ùîäî ðî-
áîòè ç ëàáîðàòîðíèìè òâàðèíàìè (Ì³æíàðîäíà 
êîíâåíö³ÿ, Ñòðàñáóðã, 1986) òà Çàêîíó Óêðà¿íè «Ïðî 
çàõèñò òâàðèí â³ä æîðñòîêîãî ïîâîäæåííÿ». Åêñ-
ïåðèìåíòàëüíå ñèñòåìíå ³ìóíîêîìïëåêñíå óøêî-
äæåííÿ (ÅÑ²Ó) çä³éñíþâàëè çà äîïîìîãîþ ³ìóí³çàö³¿ 
ìèøåé áè÷à÷èì ñèðîâàòêîâèì àëüáóì³íîì (ÁÑÀ, 
Sigma, USA) ïðîòÿãîì 6 òèæí³â (òàáë.). Òâàðèíàì 
êîíòðîëüíèõ ãðóï ââîäèëè ô³ç³îëîã³÷íèé ðîç÷èí çà 
àíàëîã³÷íîþ ñõåìîþ åêñïåðèìåíòó. 

×åðåç 7 ä³á ï³ñëÿ îñòàííüîãî ââåäåííÿ ÁÑÀ òâà-
ðèí óìåðòâëÿëè ï³ä åô³ðíèì íàðêîçîì, âèëó÷àëè ÖÂ 

òà ÎÂ ìàòêè. Äàë³ ³çîëüîâàí³ ñìóæêè ì³îìåòð³þ ïå-
ðåíîñèëè äî åêñïåðèìåíòàëüíî¿ êàìåðè, ô³êñóâàëè ³ 
ïåðôóçóâàëè ïðè òåìïåðàòóð³ 37îÑ ñîëüîâèì ðîç÷è-
íîì Êðåáñà (ììîëü/ë): NaCl – 120; KCl – 5,9; NaHCO

3
 

– 15,5; NaH
2
PO4 – 1,2; MgCl

2 
– 1,2; CaCl

2
 – 2,5; ãëþêî-

çà – 11,5. Ñèëó ³çîìåòðè÷íèõ ñêîðî÷åíü âèì³ðþâàëè 
(ï³ñëÿ ¿õ ñòàá³ë³çàö³¿ ïðîòÿãîì 30 õâ.) ìåõàíî-åëåê-
òðè÷íèì ïåðåòâîðþâà÷åì ñèëè (FT106). 

Äîñë³äæåííÿ ôàçíèõ ñêîðî÷åíü ì³îìåòð³þ çä³é-
ñíþâàëîñÿ çà òàêèìè ïàðàìåòðàìè: àìïë³òóäà ñêî-
ðî÷åííÿ (Fmax, ìÍ), ÷àñòîòà ñêîðî÷åííÿ (ê³ëüê³ñòü 
çà ñåêóíäó), øâèäê³ñòü ñêîðî÷åííÿ (CVmax) ³ ðîçñëà-
áëåííÿ (RVmax) (ìÍ/ñ), ÷àñ ì³æ ìàêñèìàëüíîþ àêòè-
âàö³ºþ (CVmax) ³ äåçàêòèâàö³ºþ (RVmax) ñêîðî÷åííÿ 
(Ò, ñ), òðèâàë³ñòü ñêîðî÷åííÿ ïðè 50 %-â³é àìïë³òóä³ 
(W50, ñ), ³íäåêñ ñêîðîòëèâîñò³ («IÑ» ³íäåêñ ñêîðîòëè-
âîñò³, ÿê äîáóòîê Fmax íà CVmax/RVmax, ìÍ) [7]. 

Ðåçóëüòàòè åêñïåðèìåíò³â ñòàòèñòè÷íî îáðî-
áëÿëèñü ïðîãðàìîþ GraphPad Prism 5. 0 (GraphPad 
Software, San Diego, USA). Ïåðåâ³ðêó äàíèõ íà íîð-
ìàëüí³ñòü ðîçïîä³ëó ïðîâîäèëè çà òåñòîì Êîëìîãî-
ðîâà-Ñìèðíîâà òà ïîð³âíþâàëè ñåðåäí³ çà t êðèòåð³-
ºì Ñòüþäåíòà. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Âñòàíîâëåíî ð³çíèé õàðàêòåð ñêîðî÷åíü äîñë³-
äæóâàíèõ â³ää³ë³â ìàòêè ó ³íòàêòíèõ ìèøåé. Ó ÖÂ 
ñêîðîòëèâà àêòèâí³ñòü ìàº âèãëÿä îäèíîêèõ ôàç-
íèõ ñêîðî÷åíü, à â ÎÂ âîíè º á³ëüø ðåãóëÿðíèìè ³ 
ð³âíîì³ðíèìè ÿê çà ÷àñòîòîþ, òàê ³ çà àìïë³òóäîþ. 
Íàìè âïåðøå ïîêàçàíî, ùî ²Ñ ó ÖÂ âèùèé, í³æ â ÎÂ 
íà 40 % (ð<0,05), øâèäê³ñòü ðîçñëàáëåííÿ íà 33 % 
(ð<0,05) (ðèñ.). Çà àíàëîã³÷íèõ óìîâ ÷àñòîòà ñêîðî-
÷åíü ó ÎÂ ìàòêè íà 41 % á³ëüøà, í³æ â ÖÂ (ð<0,05), 
ùî ñâ³ä÷èòü ïðî âèðàæåíó ðèòìîãåíí³ñòü ÎÂ. Ïðè 
àíàë³ç³ ïàðàìåòð³â àìïë³òóäè, ÷àñó ì³æ ìàêñèìàëü-
íîþ àêòèâàö³ºþ ³ äåçàêòèâàö³ºþ ñêîðî÷åíü òà øâèä-
êîñò³ ñêîðî÷åíü â³ðîã³äíèõ â³äì³ííîñòåé íå áóëî âè-
ÿâëåíî (ðèñ.). Íàÿâí³ñòü îñîáëèâîñòåé ñêîðîòëèâî¿ 

Òàáëèöÿ

Ñõåìà ïðîâåäåííÿ ³ìóí³çàö³¿ ìèøåé ÁÑÀ

²ìóí³çàö³ÿ (¹ ï/ï) 1ðàç/ òèæäåíü 1 2 3, 4 5 6

Ââåäåíà äîçà (ìã/êã) 150 175 200 250 300
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àêòèâíîñò³ äàíèõ â³ää³ë³â ìîæå ñâ³ä÷èòè ïðî ¿õ ôóíê-
ö³îíàëüíó ñïåö³àë³çàö³þ ó çä³éñíåíí³ ðåïðîäóêòèâ-
íî¿ ôóíêö³¿, à ñàìå ó çàáåçïå÷åíí³ òðàíñïîðòóâàííÿ 
ÿéöåêë³òèíè òà ñïåðìàòîçî¿ä³â, ³ìïëàíòàö³¿, âèíîøó-
âàíí³ òà ïîëîãàõ [5]. 

²ìóí³çàö³ÿ ÁÑÀ âèêëèêàëà ïðèãí³÷åííÿ ñêîðî òëè-
âîcò³ ÖÂ ³ ÎÂ ì³îìåòð³þ ïîð³âíÿíî ç êîíòðîëåì. Ïî-
êàçíèêè àìïë³òóäè òà ²Ñ ³ìóí³çîâàíèõ òâàðèí ìàëè 
òàê³ çì³íè: ó ÖÂ àìïë³òóäà ³ ²Ñ çìåíøóâàëèñü íà 64 
³ 30 % â³äïîâ³äíî â ïîð³âíÿíí³ ç êîíòðîëåì, ó ÎÂ 
àìïë³òóäà çìåíøóâàëàñü íà 70 %, à ²Ñ – íà 47 %. Ó ÖÂ 
çð³ñ ïîêàçíèê Ò íà 35 %, â ÎÂ ñòàòèñòè÷íî â³ðîã³äíèõ 
â³äì³ííîñòåé íå áóëî âèÿâëåíî. Çì³íè ÷àñòîòè ñêîðî-
÷åíü, øâèäêîñò³ ñêîðî÷åííÿ ³ ðîçñëàáëåííÿ çà óìîâ 
³ìóí³çàö³¿ â ÖÂ ³ ÎÂ íå áóëè ñòàòèñòè÷íî çíà÷óù³. 

Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî ð³çíó ñêî-
ðîòëèâó àêòèâí³ñòü ÖÂ ³ ÎÂ çà ô³ç³îëîã³÷íèõ óìîâ 
òà çì³íó ¿õ ñêîðîòëèâîñò³ ïðè ³ìóíîçàïàëüíèõ ïðî-
öåñàõ. Êàçàðÿí òà ñï³â. â³äì³÷àþòü, ùî íàéá³ëüøî-
ãî ïðèãí³÷åííÿ çà óìîâ ³øåì³¿ çàçíàþòü ïàðàìåòðè 
îâàð³àëüíî¿ çîíè ðîã³â ìàòêè [2]. Ó ïðîâåäåíèõ íàìè 
åêñïåðèìåíòàõ ïðè ³ìóíîêîìïëåêñåì³¿ ïðèãí³÷åííÿ 
ñêîðîòëèâîñò³ ÎÂ òåæ áóëî á³ëüø âèðàæåíèì, í³æ 
ó ÖÂ. Öå ìîæíà ïîÿñíèòè âïëèâîì ²Ê (³ìóíí³ êîì-
ïëåêñè) [1, 3], ÿê³ º ñèëüíèìè ³íäóêòîðàìè ñèíòåçó 
öèòîê³í³â (ÔÍÏα, IË-2, ùî çìåíøóþòü ñêîðîòëèâó 

Ðèñ. Ïàðàìåòðè ñêîðîòëèâîñò³ öåðâ³êàëüíîãî ³ îâàð³àëüíîãî â³ää³ë³â ì³îìåòð³þ ó ìèøåé. 

Ïðèì³òêà: * – ð‪ 0,05 – â³ðîã³äí³ñòü â³äì³ííîñòåé âåëè÷èí ì³æ ÖÂ ³ ÎÂ ó êîíòðîëüíèõ òâàðèí; – # – ð ‪ 0,05 – â³ðîã³äí³ñòü â³äì³ííîñòåé 

âåëè÷èí ÖÂ ³ ÎÂ ó êîíòðîëüíèõ òà ³ìóí³çîâàíèõ òâàðèí; – ## – ð ‪ 0,01 – â³ðîã³äí³ñòü â³äì³ííîñòåé âåëè÷èí ÖÂ ³ ÎÂ ó êîíòðîëüíèõ òà 

³ìóí³çîâàíèõ òâàðèí. 

àêòèâí³ñòü ì³îìåòð³þ [8]) òà âèêëèêàþòü ñóäèíí³ 
óøêîäæåííÿ [3,4]. Âñòàíîâëåíî,ùî êîíòðàêòóðíà 
àêòèâí³ñòü ì³îìåòð³þ çàëåæèòü â³ä éîãî âàñêóëÿðè-
çàö³¿, ÿêà º á³ëüø âèðàæåíîþ â ÎÂ. Öå âåäå çà ñîáîþ 
çì³íè õàðàêòåðó ñêîðîòëèâî¿ àêòèâíîñò³ ìàòêè òà ïî-
ðóøåííÿ ðèòìîãåíåçó â öåðâ³êàëüí³é, à îñîáëèâî â 
îâàð³àëüí³é ä³ëÿíö³, îñê³ëüêè çà îêðåìèìè äàíèìè 
ñàìå ÎÂ ìàº íàéá³ëüø âèðàæåíó ïåéñìåêåðíó àê-
òèâí³ñòü ³ ñïðèÿº êîðäèíàö³¿ âñ³õ ðèòìîãåííèõ ä³ëÿ-
íîê îðãàíà äî ñàìî¿ øèéêè ìàòêè [2]. 

Âèñíîâîê. Ñêîðîòëèâ³ñòü ÖÂ ³ ÎÂ ìàº òàê³ îñî-
áëèâîñò³: ó ÖÂ âåëè÷èíè ²Ñ òà øâèäêîñò³ ðîçñëà-
áëåííÿ âèù³, â³äïîâ³äíî, íà 40 ³ 33 %, â ïîð³âíÿíí³ ç 
òàêèìè â ÎÂ, ó ÎÂ âåëè÷èíà ×Ñ íà 41 % á³ëüøà, í³æ â 
ÖÂ. Çà óìîâ ÅÑ²Ó: ó ÖÂ âåëè÷èíè àìïë³òóäè ³ ²Ñ ó ïî-
ð³âíÿíí³ ç âåëè÷èíàìè ó êîíòðîë³, çìåíøóâàëèñü íà 
64 % ³ 30 %, â³äïîâ³äíî, à âåëè÷èíà Ò çá³ëüøóâàëàñü 
íà 35 %, ó ÎÂ âåëè÷èíè àìïë³òóäè çìåíøóâàëèñü íà 
70 %, à ²Ñ – íà 47 %. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïî-
äàëüø³ äîñë³äæåííÿ ñêîðîòëèâîñò³ ð³çíèõ â³ää³ë³â 
ìàòêè ìîæóòü âèÿâèòè îñîáëèâîñò³ ðåàêö³¿ ¿õ ãëà-
äåíüêèõ ì’ÿç³â íà ãîðìîíàëüí³ òà òåðàïåâòè÷í³ âïëè-
âè, ùî íåîáõ³äíî âðàõîâóâàòè ï³ä ÷àñ ïîëîã³â òà ïðè 
ë³êóâàíí³ ðîçëàä³â ðåïðîäóêòèâíî¿ ôóíêö³¿. 
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ÑÊÎÐÎÒËÈÂ²ÑÒÜ Ð²ÇÍÈÕ Â²ÄÄ²Ë²Â Ì²ÎÌÅÒÐ²Þ Ó ÌÈØÅÉ 
Ëèòâèíåíêî À. Ï., Ìàêîãîí Í. Â., ßí÷³é Ð. ². 
Ðåçþìå. Ç âèêîðèñòàííÿì ôàçíî-ãðàô³÷íîãî ìåòîäó äîñë³äæåíî ñêîðîòëèâ³ñòü öåðâ³êàëüíîãî (ÖÂ) ³ 

îâàð³àëüíîãî (ÎÂ) â³ää³ë³â ì³îìåòð³þ ó ìèøåé. Âñòàíîâëåíî, ùî ³íäåêñ ñêîðîòëèâîñò³ (²Ñ) ó ÖÂ âèùèé, í³æ â 
ÎÂ íà 40 %, øâèäê³ñòü ðîçñëàáëåííÿ íà 33 %, ïðîòå ÷àñòîòà ñêîðî÷åíü âèùà â ÎÂ íà 41 %. Çà óìîâ åêñïåðè-
ìåíòàëüíîãî ñèñòåìíîãî ³ìóíîêîìïëåêñíîãî óøêîäæåííÿ ó ÖÂ àìïë³òóäà òà ²Ñ çìåíøóâàëèñü íà 64 ³ 30 %, 
â³äïîâ³äíî, â ïîð³âíÿíí³ ç âåëè÷èíàìè â êîíòðîë³, àìïë³òóäà ó ÎÂ çìåíøóâàëàñü íà 70 %, òîä³ ÿê ²Ñ – íà 47 %. 

Êëþ÷îâ³ ñëîâà: îâàð³àëüíèé â³ää³ë, öåðâ³êàëüíèé â³ää³ë, åêñïåðèìåíòàëüíå ñèñòåìíå ³ìóíîêîìïëåêñíå 
óøêîäæåííÿ. 
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ÑÎÊÐÀÒÈÒÅËÜÍÎÑÒÜ ÐÀÇÍÛÕ ÎÒÄÅËÎÂ ÌÈÎÌÅÒÐÈß Ó ÌÛØÅÉ
Ëèòâèíåíêî À. Ï., Ìàêîãîí Í. Â., ßí÷èé Ð. È. 
Ðåçþìå. Ñ èñïîëüçîâàíèåì ôàçíî-ãðàôè÷åñêîãî ìåòîäà èññëåäîâàíî ñîêðàòèòåëüíîñòü öåðâèêàëüíî-

ãî (ÖÂ) è îâàðèàëüíîãî (ÎÂ) îòäåëîâ ìèîìåòðèÿ ó ìèøåé. Óñòàíîâëåíî, ÷òî èíäåêñ ñîêðàòèìîñòè (ÈÑ) â ÖÂ 
âûøå, ÷åì â ÎÂ íà 40 %, ñêîðîñòü ðàññëàáëåíèÿ íà 33 %, òîãäà êàê ÷àñòîòà cîêðàùåíèé âûøå íà 41 % â ÎÂ 
(ð<0,05). Â óñëîâèÿõ ýêñïåðèìåíòàëüíîãî ñèñòåìíîãî èìóíîêîìïëåêñíîãî ïîâðåæäåíèÿ àìïëèòóäà è ÈÑ â 
ÖÂ óìåíøàëèñü íà 64 è 30 %, ñîîòâåòñòâåííî, â ñðàâíåíèè ñ âåëè÷èíàìè â êîíòðîëå, àìïëèòóäà â ÎÂ óìåí-
øàëàñü íà 70 %, òîäà êàê ÈÑ – íà 47 %. 

Êëþ÷åâûå ñëîâà: îâàðèàëüíûé îòäåë, öåðâèêàëüíûé îòäåë, ýêñïåðèìåíòàëüíîå ñèñòåìíîå èìóíî-
êîìïëåêñíîå ïîâðåæäåíèå. 
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Contractility of Myometrium Various Parts in Mice
Lytvynenko À. P., Makogon N. V., Yanchiy R. I. 
Abstract. Traditional organ bath is one of the most popular methods to evaluate the effects of tocolytics and 

uterotonic agents of myometrial contractility in vitro. Careful analysis of contraction parameters obtained in the organ 
bath experiments can provide valuable insight into mechanisms underlying the observed tocolytic or uterotonic 
effects. Phase-plot analyse by using parameter the contractility index (CI) should facilitate the comparison of 
contractile properties of myometrial samples with different proportions of contractile (smooth muscle) and non-
contractile (connective tissue) elements. 

Myometrium cells have automatic contractile activity represented in the horn and in different parts of the uterine. 
Published data demonstrate, that pacemaker centers are located in the cervical and ovarian parts of myometrium in 
mice, but contractile activity in this parts is not investigated in mice. 

It has been estimated contractility of uterus myometrium cervical (CV) and ovarian (OV) parts with phase-plot 
analysis in mice. 

Experiments were carried out in the female ÑÂÀ mice (18-22 g). Immune complex-mediated failure (ICMF) was 
induced by the immunization with bovine serum albumin (BSA) once a week (150, 175, 200, 250, 300 mg). Uterine 
samples were taken from ovarian end (OV) and cervical end (CV) of the uterus and were bathed in Krebs solution. 
It has been recorded parameters such as: Fmax–amplitude of contraction, mN; W50–contraction duration at 50 % 
amplitude (s), CVmax–positive peak of the first derivative of contraction (maximum rate of contraction, mN/s), 
RVmax–negative peak of the first derivative of contraction (maximum rate of relaxation, mN/s), T–time interval 
between CVmax and RVmax (duration of the active state, s), CI –contractility index calculated by multiplying the 
Fmax by CVmax/RVmax, mN. 
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Results of experiments are statistically processed with program GraphPad Prism 5. 0 (GraphPad Software, San 
Diego, USA). Checking the normality of the distribution was carried out using the Kolmogorov-Smirnov test and 
used t-test to compare two means. 

Contractility index (CI) and rate of relaxation of CP was by 40 % and 33 % higher compared to OP, but frequency 
of contraction was by 41 % higher in OP vs CP (p<0. 05). ICMF resulted in the decrease of amplitude and CI by 64 
³ 30 % in CV and by 70 % and 47 % in OV parts of the uterine respectively (ð<0,05) as compared with the control 
values. 

Experimental systemic immune-complexes-induced failure. reduced the contractile response more in CV than 
in OV. This can be explained by immune complexes, which are potent inducers of cytokine synthesis and cause 
vascular damage. OV has strong vascularization and maybe therefore had more inhibition then. 

Results suggest different contractile activity in uterus myometrium cervical and ovarian parts under physiological 
conditions and change their contractility in inflammatory processes. 

Key words: uterus, ovarian part, cervical part, experimental systemic immune-complexes-induced failure. 
Ðåöåíçåíò – ïðîô. Ì³ùåíêî ². Â. 
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