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Ðàáîòà âûïîëíåíà â ðàìêàõ äîãîâîðà ÍÍ/2/2013 
«Ï³äòðèìàííÿ òà ðîçâèòîê ô³ë³àëó Ìóçåþ-Äåïîçèòà-
ð³þ ïàòîãåííèõ äëÿ ëþäèíè ì³êðîîðãàí³çì³â». 

Âñòóïëåíèå. Ýíòåðîêîêêè ÿâëÿþòñÿ ïðåä-
ñòàâèòåëÿìè íîðìàëüíîé ìèêðîôëîðû ÷åëîâå-
êà, ïîïóëÿöèîííûé óðîâåíü èõ â òîëñòîì êèøå÷-
íèêå ñîñòàâëÿåò 106-108 æèçíåñïîñîáíûõ êëåòîê 
â 1 ãðàììå ôåêàëèé [6]. Â ïîñëåäíåå âðåìÿ âîç-
ðîñëà ðîëü ýòèõ ìèêðîîðãàíèçìîâ â âîçíèêíî-
âåíèè ãíîéíî-ñåïòè÷åñêèõ è âíóòðèáîëüíè÷íûõ 
èíôåêöèé. Îñíîâíûìè íîçîëîãè÷åñêèìè ôîðìà-
ìè, ïðè êîòîðûõ âûäåëÿþò ýíòåðîêîêêè, ÿâëÿþòñÿ 
èíôåêöèè ìî÷åâûâîäÿùèõ ïóòåé, çàòåì ñëåäóþò 
ðàíåâûå è èíòðààáäîìèíàëüíûå èíôåêöèè, äàëåå 
– àíãèîãåííûå èíôåêöèè [3, 4, 5]. Íåñìîòðÿ íà ýòî 
äàííûå îá ýòèîïàòîãåíåòè÷åñêîé çíà÷èìîñòè ìè-
êðîîðãàíèçìîâ ðîäà Enterococcus â ïàòîëîãèè ÷å-
ëîâåêà êðàéíå îãðàíè÷åíû. Ïåðåñìîòðó îöåíêè ðîëè 
ýíòåðîêîêêîâ â ïàòîãåíåçå ýíòåðîêîêêîâûõ èíôåê-
öèé ñïîñîáñòâîâàëî îáíàðóæåíèå ó íèõ ôàêòîðîâ 
ïàòîãåííîñòè [7, 8]. Îäíàêî ýòîò âîïðîñ ÿâëÿåòñÿ íå 
äî êîíöà èçó÷åííûì. Îñíîâíûì àðãóìåíòîì â ïîëü-
çó èõ ïàòîãåíåòè÷åñêîé ðîëè ÿâëÿåòñÿ âûñîêàÿ ÷àñ-
òîòà îáíàðóæåíèÿ ãåíîâ ïàòîãåííîñòè ó øòàììîâ, 
âûäåëåííûõ ïðè èíôåêöèîííûõ ïðîöåññàõ, è ïðàê-
òè÷åñêè ïîëíîå îòñóòñòâèå ó øòàììîâ, âûäåëåííûõ 
èç êèøå÷íèêà çäîðîâûõ ëèö è èç îêðóæàþùåé ñðåäû. 
Â ñâÿçè ñ ýòèì àêòóàëüíûìè ÿâëÿþòñÿ èññëåäî-
âàíèÿ ïî èçó÷åíèþ áèîëîãè÷åñêèõ ñâîéñòâ, â òîì 
÷èñëå ôàêòîðîâ ïàòîãåííîñòè, êëèíè÷åñêèõ øòàì-
ìîâ ýíòåðîêîêêîâ, âûäåëåííûõ èç ðàçíûõ ýêîòîïîâ. 
Íåìàëîâàæíîå çíà÷åíèå èìååò ñîçäàíèå êîëëåêöèè 
àêòóàëüíûõ øòàììîâ ýíòåðîêîêêîâ äëÿ äàëüíåéøåãî 
èõ èñïîëüçîâàíèÿ â íàó÷íûõ èññëåäîâàíèÿõ. 

Äî 2005 ãîäà êîëëåêöèÿ ìèêðîîðãàíèçìîâ ðîäà 
Enterococcus Ìóçåÿ ìèêðîîðãàíèçìîâ ÃÓ «ÈÌÈ èì. 
È. È. Ìå÷íèêîâà ÍÀÌÍ Óêðàèíû» áûëà ïðåäñòàâëåíà 
òðåìÿ øòàììàìè E. faecalis, íàõîäÿùèìèñÿ íà õðàíå-
íèè ñ 1955 ãîäà. Ñ 2006 ãîäà êîëëåêöèÿ ïîïîëíèëàñü 
àêòóàëüíûìè øòàììàìè è ñåé÷àñ íàñ÷èòûâàåò 53 
øòàììà. 

Öåëüþ ðàáîòû ÿâèëàñü ïðîâåðêà æèçíåñïîñîá-
íîñòè è ïðîâåäåíèå ïàòîôåíîòèïèðîâàíèÿ ìóçåéíûõ 
øòàììîâ ìèêðîîðãàíèçìîâ ðîäà Enterococcus, íà-
õîäÿùèõñÿ íà äëèòåëüíîì õðàíåíèè â ëèîôèëèçèðî-
âàííîì ñîñòîÿíèè. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Îáúåêòàìè 
èññëåäîâàíèÿ áûëè 45 ìóçåéíûõ øòàììîâ 
Enterococcus, âûäåëåííûõ èç ðàçíûõ ýêîòîïîâ: èç 

òîëñòîãî êèøå÷íèêà çäîðîâûõ äåòåé – 7; èç òîëñòî-
ãî êèøå÷íèêà äåòåé ñ îñòðîé êèøå÷íîé èíôåêöè-
åé (ÎÊÈ) – 13; èç ñîäåðæèìîãî òðîôè÷åñêèõ ÿçâ ó 
áîëüíûõ ñàõàðíûì äèàáåòîì ñ ñèíäðîìîì «äèàáå-
òè÷åñêàÿ ñòîïà» – 14; èç òîëñòîãî êèøå÷íèêà ýòèõ æå 
áîëüíûõ – 11. Ðàñïðåäåëåíèå ýíòåðîêîêêîâ ïî âè-
äîâîé ïðèíàäëåæíîñòè ñîãëàñíî äàííûì ïàñïîðòîâ 
øòàììîâ ïðåäñòàâëåíî íà ðèñ. 1. 

Êóëüòóðû õðàíèëèñü â ëèîôèëèçèðîâàííîì ñî-
ñòîÿíèè ïðè òåìïåðàòóðå 6-8 îÑ. Äëÿ ïðîâåäåíèÿ 
èññëåäîâàíèé ñîäåðæèìîå àìïóë ñóñïåíäèðîâàëè 
â ñàõàðíîì áóëüîíå è âûñåâàëè íà ýíòåðîêîêêàãàð 
(Îáîëåíñê), ïîñåâû èíêóáèðîâàëè 48 ÷àñîâ ïðè òåì-
ïåðàòóðå 37 îÑ. Äëÿ ïðîâåðêè ñòàáèëüíîñòè áèîõè-
ìè÷åñêèõ ñâîéñòâ èñïîëüçîâàëè EN-COCCUStest 
ïðîèçâîäñòâà PLIVA-Lachema Diagnostika, ×åõèÿ. Â 
ðàìêàõ èññëåäîâàíèÿ îïðåäåëÿëè àäãåçèâíóþ, æåëà-
òèíàçíóþ, êàçåèíàçíóþ è ãåìîëèòè÷åñêóþ àêòèâíîñ-
òè ýíòåðîêîêêîâ [1, 2, 4]. Ñòàòèñòè÷åñêóþ îáðàáîòêó 
ïîëó÷åííûõ ðåçóëüòàòîâ ïðîâîäèëè ñ èñïîëüçîâà-
íèåì êîìïüþòåðíûõ ïðîãðàìì Microsoft Excel 2007, 
«Biostat-4». 

Ðå çóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Â õîäå èññëåäîâàíèÿ óñòàíîâëåíî, ÷òî âñå, âçÿòûå 
â îïûò ëèîôèëèçèðîâàííûå îáðàçöû Enterococcus 
áûëè æèçíåñïîñîáíûìè. Äëÿ óñòàíîâëåíèÿ ñîîòâåò-
ñòâèÿ ïåðâè÷íûì õàðàêòåðèñòèêàì áûëè èçó÷åíû áè-
îõèìè÷åñêèå ñâîéñòâà ýíòåðîêîêêîâ è ïðîâåäåíà èõ 
âèäîâàÿ èäåíòèôèêàöèÿ. Àíàëèç ðåçóëüòàòîâ ïîêàçàë 
ñîîòâåòñòâèå áèîõèìè÷åñêèõ ñâîéñòâ èññëåäóåìûõ 
ýíòåðîêîêêîâ èñõîäíîìó ôåíîòèïó, óêàçàííîìó â 
ïàñïîðòàõ øòàììîâ (ðèñ. 1). 
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Ðèñ. 1. Ðàñïðåäåëåíèå ýíòåðîêîêêîâ ïî âèäîâîé ïðè-

íàäëåæíîñòè. 
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Ñëåäóåò îòìåòèòü, ÷òî äîìèíèðóþùèìè ñðåäè 
èçó÷åííûõ íàìè øòàììîâ ýíòåðîêîêêîâ áûëè âèäû 
E. faecalis è E. faecium, ñ ìåíüøåé ÷àñòîòîé âñòðå÷à-
ëèñü äðóãèå âèäû, à èìåííî: E. mundtii, E. cecorum, 
E. avium, E. raffinossus, E. durans. Ïðè ýòîì èç êèøå÷-
íèêà çäîðîâûõ äåòåé âûäåëåíû E. faecalis, E. faeci-
um, à òàêæå E. avium è E. raffinossus. Âèäîâîé ñîñòàâ 
ýíòåðîêîêêîâ, âûäåëåííûõ îò äåòåé ñ ÎÊÈ, ïðåäñòàâ-
ëåí E. faecalis, E. faecium, E. mundtii, E. cecorum. Ñðåäè 
ýíòåðîêîêêîâ, âûäåëåííûõ èç òîëñòîãî êèøå÷íèêà 
ó áîëüíûõ ñàõàðíûì äèàáåòîì, èäåíòèôèöèðîâàíû 
âèäû E. faecalis, E. faecium, E. raffinossus, E. durans. 
Øòàììû, âûäåëåííûå èç òðîôè÷åñêèõ ÿçâ ó áîëüíûõ 
ñàõàðíûì äèàáåòîì, ïðåäñòàâëåíû âèäîì faecalis. 

Ñëåäóþùèì ýòàïîì íàøåé ðàáîòû áûëî 
îïðåäåëåíèå ôàêòîðîâ ïàòîãåííîñòè ó ìóçåéíûõ 
ýíòåðîêîêêîâ è ïðîâåäåíèå ñðàâíèòåëüíîãî àíàëèçà 
ïàòîãåííîãî ïîòåíöèàëà øòàììîâ â çàâèñèìîñòè îò 
ýêîòîïà èõ âûäåëåíèÿ. 

Óñòàíîâëåíî, ÷òî âñå âçÿòûå â îïûò øòàììû 
õàðàêòåðèçîâàëèñü àäãåçèâíîé àêòèâíîñòüþ, ïðè 
ýòîì ýêñïðåññèâíîñòü åå çàâèñåëà îò ýêîòîïà âå-
ãåòèðîâàíèÿ ýíòåðîêîêêîâ. Ñëåäóåò îòìåòèòü, 
÷òî âûñîêèìè àäãåçèâíûìè ñâîéñòâàìè õàðàêòå-
ðèçîâàëèñü øòàììû, âûäåëåííûå èç êèøå÷íèêà 
äåòåé ñ ÎÊÈ. Èíäåêñ àäãåçèâíîñòè (ÈÀÌ) ó ýòèõ 

øòàììîâ ñîñòàâëÿë (6,7 ± 0,5), ÷òî â 1,4 ðàçà 
ïðåâûøàëî àíàëîãè÷íûé ïîêàçàòåëü øòàì-
ìîâ, âûäåëåííûõ îò çäîðîâûõ äåòåé (4,7 ± 0,8) 
(p < 0,05). Âûñîêîé ñòåïåíüþ àäãåçèâíîñòè 
îáëàäàëè øòàììû, âûäåëåííûå îò áîëüíûõ 
ñàõàðíûì äèàáåòîì, ïðè ýòîì ñðåäíèé ïî-
êàçàòåëü ÈÀÌ ó øòàììîâ èç òðîôè÷åñêèõ ÿçâ 
ñîñòàâëÿë (10,3 ± 0,4), ÷òî â 1,5 ðàçà âûøå 
àíàëîãè÷íîãî ïîêàçàòåëÿ êèøå÷íûõ øòàì-
ìîâ, âûäåëåííûõ ó ýòèõ æå áîëüíûõ (6,8 ± 0,3) 
(p < 0,05). 

Ïðè àíàëèçå ïðîòåîëèòè÷åñêîé àêòèâíîñòè 
ýíòåðîêîêêîâ óñòàíîâëåíî, ÷òî åå ïåíåíòðàíò-
íîñòü çàâèñåëà îò íàëè÷èÿ âîñïàëèòåëüíîãî 
ïðîöåññà â ýêîòîïå âåãåòèðîâàíèÿ øòàììîâ 
(ðèñ 2). Òàê, æåëàòèíàçíàÿ è êàçåèíàçíàÿ àê-
òèâíîñòü ïî÷òè â 2 ðàçà ÷àùå ðåãèñòðèðîâà-
ëàñü ó øòàììîâ, âûäåëåííûõ èç êèøå÷íèêà 
äåòåé ñ ÎÊÈ è èç òðîôè÷åñêèõ ÿçâ ó áîëüíûõ 
ñàõàðíûì äèàáåòîì, íåæåëè â ãðóïïàõ ñðàâ-
íåíèÿ (p < 0,05). Òàêæå â ýòèõ ãðóïïàõ îïðåä-
åëåíà áîëüøàÿ ýêñïðåññèâíîñòü êàçåèíàçíîé 
àêòèâíîñòè. 

Ðèñ. 2. Ïåíåíòðàíòíîñòü æåëàòèíàçíîé, êàçåèíàçíîé è ãåìî-
ëèòè÷åñêîé àêòèâíîñòåé ýíòåðîêîêêîâ. 

Ïðèìå÷àíèå: 1 ãðóïïà – øòàììû, âûäåëåííûå èç êèøå÷íèêà çäîðîâûõ 

äåòåé; 2 ãðóïïà – øòàììû, âûäåëåííûå èç êèøå÷íèêà äåòåé ñ ÎÊÈ; 3 ãðóïïà 

– øòàììû, âûäåëåííûå èç êèøå÷íèêà ó áîëüíûõ ñàõàðíûì äèàáåòîì; 

4 ãðóïïà – øòàììû, âûäåëåííûå èç òðîôè÷åñêèõ ÿçâ ó áîëüíûõ ñàõàðíûì 

äèàáåòîì. 

Ïðè àíàëèçå ãåìîëèòè÷åñêîé àêòèâíîñòè 
ýíòåðîêîêêîâ, âûäåëåííûõ èç êèøå÷íèêà çäîðîâûõ 
äåòåé è äåòåé, áîëüíûõ ÎÊÈ, äîñòîâåðíûõ ðàç-
ëè÷èé íå âûÿâëåíî. Ñëåäóåò îòìåòèòü, ÷òî ñðåäè 
ýíòåðîêîêêîâ, èçîëèðîâàííûõ èç òðîôè÷åñêèõ ÿçâ ó 
áîëüíûõ ñàõàðíûì äèàáåòîì, øòàììîâ, îáëàäàþùèõ 
ãåìîëèçîì, âûÿâëåíî â 2,6 ðàç áîëüøå, ÷åì ñðåäè 
êèøå÷íûõ øòàììîâ (p < 0,05). 

Âûâîäû. Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâà-
íèé óñòàíîâëåíî, ÷òî âñå øòàììû ýíòåðîêîêêîâ, íà-
õîäÿùèõñÿ íà äëèòåëüíîì õðàíåíèè â ëèîôèëèçèðî-
âàííîì ñîñòîÿíèè áûëè æèçíåñïîñîáíûìè. 

Óñòàíîâëåíà áîëåå âûðàæåííàÿ ïåíåíòðàíòíîñòü 
è ýêñïðåññèâíîñòü ôàêòîðîâ ïàòîãåííîñòè (àäãå-
çèâíîé, æåëàòèíàçíîé, êàçåèíàçíîé è ãåìîëèòè÷åñ-
êîé àêòèâíîñòåé) ñðåäè øòàììîâ, âûäåëåííûõ èç 
ýêîòîïîâ, õàðàêòåðèçóþùèõñÿ íàëè÷èåì ãíîéíî-âîñ-
ïàëèòåëüíîãî ïðîöåññà. Ïðîâåäåííûå íàìè èññëå-
äîâàíèÿ ïîçâîëèëè äîïîëíèòü ïàñïîðòà ìóçåéíûõ 
øòàììîâ ìèêðîîðãàíèçìîâ ðîäà Enterococcus 
äàííûìè èõ ïàòîôåíîòèïèðîâàíèÿ. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Ñ÷èòàåì öåëåñîîáðàçíûì ïðîäîëæèòü èññëåäîâàíèÿ 
â äàííîì íàïðàâëåíèè è ïðîâåñòè ïàòîãåíîòèïèðî-
âàíèå ìóçåéíûõ øòàììîâ ýíòåðîêîêêîâ, âûäåëåííûõ 
èç ðàçíûõ ýêîòîïîâ. 
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ÓÄÊ 615. 015. 8:616-078
Á²ÎËÎÃ²×Í² ÂËÀÑÒÈÂÎÑÒ² ÌÓÇÅÉÍÈÕ ØÒÀÌ²Â Ì²ÊÐÎÎÐÃÀÍ²ÇÌ²Â ÐÎÄÓ Enterococcus
Ìèðîíåíêî Ë. Ã., Ïåðåòÿòêî Î. Ã. 
Ðåçþìå. Íàâåäåíî ðåçóëüòàòè ïåðåâ³ðêè æèòòºçäàòíîñò³ 45 ë³îô³ë³çîâàíèõ çðàçê³â êë³í³÷íèõ øòàì³â ì³êðî-

îðãàí³çì³â ðîäó Enterococcus, ùî çíàõîäÿòüñÿ íà çáåðåæåíí³ â Ìóçå¿ ì³êðîîðãàí³çì³â. Ïðîàíàë³çîâàíî åêñ-
ïðåñèâí³ñòü òà ïåíåíòðàíòí³ñòü ôàêòîð³â ïàòîãåííîñò³ (àäãåçèâíî¿, æåëàòèíàçíî¿, êàçå¿íàçíî¿ òà ãåìîë³òè÷íî¿ 
àêòèâíîñòåé) åíòåðîêîê³â ó çàëåæíîñò³ â³ä åêîòîïó âåãåòóâàííÿ. Óòî÷íåíî òà äîïîâíåíî ïàñïîðòè øòàì³â. 

Êëþ÷îâ³ ñëîâà: åíòåðîêîêè, àäãåçèâíà, æåëàòèíàçíà, êàçå¿íàçíà òà ãåìîë³òè÷íà àêòèâíîñò³. 

ÓÄÊ 615. 015. 8:616-078
ÁÈÎËÎÃÈ×ÅÑÊÈÅ ÑÂÎÉÑÒÂÀ ÌÓÇÅÉÍÛÕ ØÒÀÌÌÎÂ ÌÈÊÐÎÎÐÃÀÍÈÇÌÎÂ ÐÎÄÀ Enterococcus
Ìèðîíåíêî Ë. Ã., Ïåðåòÿòêî Å. Ã. 
Ðåçþìå. Ïðèâåäåíû ðåçóëüòàòû ïðîâåðêè æèçíåñïîñîáíîñòè 45 ëèîôèëèçèðîâàííûõ îáðàçöîâ ìèêðî-

îðãàíèçìîâ ðîäà Enterococcus, âûäåëåííûõ èç êëèíè÷åñêîãî ìàòåðèàëà è íàõîäÿùèõñÿ íà õðàíåíèè â Ìóçåå 
ìèêðîîðãàíèçìîâ. Ïðîàíàëèçèðîâàíà ýêñïðåññèâíîñòü è ïåíåíòðàíòíîñòü ôàêòîðîâ ïàòîãåííîñòè (àäãåçèâ-
íîé, æåëàòèíàçíîé, êàçåèíàçíîé è ãåìîëèòè÷åñêîé àêòèâíîñòåé) ýíòåðîêîêêîâ â çàâèñèìîñòè îò ýêîòîïà âå-
ãåòèðîâàíèÿ. Óòî÷íåíû è äîïîëíåíû ïàñïîðòà øòàììîâ. 

Êëþ÷åâûå ñëîâà: ýíòåðîêîêêè, àäãåçèâíàÿ, æåëàòèíàçíàÿ, êàçåèíàçíàÿ è ãåìîëèòè÷åñêàÿ àêòèâíîñòè. 

UDC 615. 015. 8:616-078
Biological Properties of the Microorganisms Museum Strains from the Enterococcus Genus
Móronenko L. G., Peretyatko E. G. 
Abstract. Enterococci are representatives of the normal human intestinal microflora, but in the recent years the 

role of these microorganisms increased the causing of the suppurative-septic and nosocomial infections. The main 
nosological forms, where enterococci are released, are urinary tract infections, wound, intraabdominal and angiogenic 
infections. In this regard studies on the biological properties including risk factors, clinical strains of enterococci 
released from different ecotopes are relevant. 

The purpose of the study was vitality testing and pathofenotyping of the microorganisms museum strains from 
the Enterococcus genus, located on the long-term storage at the Microorganisms Museum in the freeze-dried state. 

The objects of the study were 45 museum strains of the Enterococcus, released from different ecotopes: from the 
intestines of the healthy children and children with acute intestinal infections, from the intestines and the lining of the 
trophic ulcers from patients with diabetes mellitus. 

For the research the contents of the vials were suspended in sugar broth and plated on enterokokkagar, platings 
were incubated 48 hours at the temperature of 37 °C. The reidentification of enterococci was performed using EN 
– COCCUStest produced by PLIVA – Lachema Diagnostika, Czech Republic. Adhesive, gelatinase, caseinase and 
hemolytic activities of the enterococci were determined by conventional methods. 

Analysis of the results for species identification of the enterococci demonstrated the compliance of the biochemical 
properties with the original phenotype specified in the strains passport. Dominant among the strains that we study 
were species E. faecalis (83,1 %) and E. faecium (17,4 %), less frequently occurred other species, namely: E. mundtii 
(4,3 %), E. cecorum (2,2 %), E. avium (2,2 %), E. raffinossus (4,3 %), E. durans (2,2 %), Enterococcus species 
(4,3 %). All strains used in the experiment were characterized by adhesive activity, with its expressiveness depended 
on enterococci vegetation ecotope. The adhesiveness index (AI) for the strains released from children with acute 
intestinal infections and from trophic ulcers from patients with diabetes mellitus 1,4 – 1,5 times higher than the same 
value of the strains from the comparison group. 

In the analysis of the enterococci proteolytic activity was found that its penentrantce was dependent on the 
presence of the inflammation in strains vegetation ecotope. Thus, the gelatinase and caseinase activity almost 2 
times more often was registered in strains released from intestines of the children with acute intestinal infections and 
from trophic ulcers from patients with diabetes mellitus, rather than in the comparison group. Also in these groups is 
determined greater expressiveness of the caseinase activity. Strains having hemolytic activity, were determined 2,6 
times greater among the enterococci released from trophic ulcers from patients with diabetes mellitus than among 
intestinal strains from the same patients (p < 0,05). The results of the conducted studies demonstrate that all strains 
of enterococci that are on long-term storage in a lyophilized state were viable. Was conducted their pathophenotiping. 
Was established more evident penentrantce and expressivity of pathogenicity factors among strains isolated from 
ecotopes characterized by the presence of inflammatory processes. 

Keywords: enterococci, adhesive, gelatinase, caseinase and hemolytic activities. 
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