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Âñòóï. Âèÿâëåííÿ ó ì³êðîîðãàí³çì³â çäàòíîñò³ 
óòâîðþâàòè á³îïë³âêè âèêëèêàëî â îñòàíí³ ðîêè çíà-
÷íèé ³íòåðåñ, ÿê ñåðåä ì³êðîá³îëîã³â, òàê ³ ñåðåä ñïåö³-
àë³ñò³â ç êë³í³÷íî¿ ìåäèöèíè. Çà äàíèìè ð³çíèõ àâòîð³â 
äîñòåìåííî âñòàíîâëåíà ðîëü á³îïë³âîê ó 60-80 % âè-
ïàäê³â õðîí³÷íèõ òà ðåöèäèâóþ÷èõ çàõâîðþâàíü ì³êðî-
áíî¿ åò³îëîã³¿ [2, 5, 9]. Íà ñüîãîäí³ ñåðéîçíó çàãðîçó 
äëÿ ïðàêòè÷íî¿ ìåäèöèíè ñòàíîâèòü á³îïë³âêîóòâî-
ðåííÿ øïèòàëüíèìè øòàìàìè áàêòåð³é. Åíòåðîêîêè, 
íàñàìïåðåä Enterococcus faecium òà Enterococcus 
faecalis, º òðåòüîþ çà ðîçïîâñþäæåí³ñòþ ïðè÷èíîþ 
øïèòàëüíèõ ³íôåêö³é, á³ëüø³ñòü ç ÿêèõ ïîâ’ÿçàíà ç âè-
êîðèñòàííÿì ïîñò³éíîãî ìåäè÷íîãî îáëàäíàííÿ [6, 8]. 
Âàæëèâèì êðîêîì ó ïàòîãåíåç³ öèõ ³íôåêö³é º êîëîí³-
çàö³ÿ á³îãåííèõ òà àá³îãåííèõ ïîâåðõîíü åíòåðîêîêàìè 
³ ôîðìóâàííÿ á³îïë³âîê. Îñîáëèâîãî çíà÷åííÿ öå íàáó-
âàº ó â³ää³ëåííÿõ ³íòåíñèâíî¿ òåðàï³¿, õ³ðóðã³÷íèõ ñòà-
ö³îíàðàõ, îñê³ëüêè óòâîðåííÿ á³îïë³âîê – ïðè÷èíà âè-
íèêíåííÿ âàæêèõ êàòåòåð- ³ âåí òèëÿòîð-àñîö³éîâàíèõ 
âíóòð³øíüîë³êàðíÿíèõ ³íôåêö³é, ñåïñèñ³â, ïíåâìîí³é 
³ åíäîêàðäèò³â. Íååôåêòèâíà àíòèá³îòèêîòåðàï³ÿ ³í-
ôåêö³é, ùî ñóïðîâîäæóþòüñÿ óòâîðåííÿì á³îïë³âîê, 
ïðèçâîäèòü äî çíà÷íèõ åêîíîì³÷íèõ âèòðàò [1,3].

Íåçâàæàþ÷è íà äîñèòü ÷èñåëüíó ê³ëüê³ñòü ïóáë³êà-
ö³é ùîäî ïàòîãåííîãî ïîòåíö³àëó åíòåðîêîê³â, çäàò-
í³ñòü äî óòâîðåííÿ á³îïë³âîê öèìè ì³êðîîðãàí³çìàìè 
âèâ÷åíà íåäîñòàòíüî. Á³ëüø âèâ÷åíî á³îïë³âêîóòâî-
ðåííÿ ó Enterococcus faecalis, çà äàíèìè äåÿêèõ àâ-
òîð³â áëèçüêî 80 % êë³í³÷íèõ øòàì³â öüîãî âèäó çäàòí³ 
óòâîðþâàòè á³îïë³âêè [7, 10]. 

Ìåòà äîñë³äæåííÿ – ïðîâåñòè âèâ÷åííÿ çäàò-
íîñò³ äî á³îïë³âêîóòâîðåííÿ ó åíòåðîêîê³â, âèä³ëåíèõ 
ç ð³çíèõ åêîòîï³â.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ïðîâîäèëè íà øòàìàõ, âèä³ëåíèõ ç ïàòîëîã³÷íîãî 
ìàòåð³àëó: ë³êâîðó (12) òà ñå÷³ (11) õâîðèõ íà íåéðî-
õ³ðóðã³÷íó ïàòîëîã³þ (ÍÕÏ) ï³ñëÿ îïåðàòèâíîãî âòðó-
÷àííÿ; ïîâåðõí³ òðîô³÷íèõ âèðàçîê (11) òà êèøå÷íèêà 
(5) õâîðèõ íà öóêðîâèé ä³àáåò (ÖÄ); ñå÷³, óðåòðè (28) 
õâîðèõ íà ³íôåêö³¿ ñå÷îâèâ³äíèõ øëÿõ³â (²ÑÂØ); êè-
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øå÷íèêà (13) õâîðèõ íà ãîñòð³ êèøêîâ³ ³íôåêö³¿ (ÃÊ²). 
Äëÿ ïîð³âíÿííÿ îáðàíî øòàìè, ³çîëüîâàí³ ç êèøå÷íè-
êó çäîðîâèõ îñ³á (23).

Çäàòí³ñòü åíòåðîêîê³â ôîðìóâàòè á³îïë³âêè âè-
â÷àëè ôîòîìåòðè÷íèì ìåòîäîì ó íàø³é ìîäèô³êàö³¿. 
Íàìè áóëî çàïðîïîíîâàíî âèêîðèñòàííÿ ñòåðèëüíèõ 
îäíîðàçîâèõ ïëàñòèêîâèõ 4-õ ñåêö³éíèõ ÷àøîê Ïåòð³. 
Ì³êðîáíó ñóñïåíç³þ äîáîâî¿ êóëüòóðè åíòåðîêîê³â 
ù³ëüí³ñòþ 0,5 îä. çà Mc Farland ãîòóâàëè çà äîïîìîãîþ 
äåíñèëîìåòðó. Ó êîæíèé ñåêòîð 4-ñåêö³éíî¿ ïëàñòèêî-
âî¿ ÷àøêè Ïåòð³ âíîñèëè ïî 1,75 ìë TSB-ñåðåäîâèùà 
ç 1 % ãëþêîçîþ, äîäàâàëè ïî 0,25 ìë ì³êðîáíî¿ ñóñïåí-
ç³¿ åíòåðîêîê³â, äëÿ êîíòðîëþ – 0,25 ìë ñåðåäîâèùà. 
²íêóáóâàëè ïðè òåìïåðàòóð³ 37 °Ñ íà ïðîòÿç³ 48 ãîäèí, 
òðèðàçîâî â³äìèâàëè ôîñôàòíî-ñîëüîâèì áóôåð-
íèì ðîç÷èíîì (pH 7,2-7,4), âèñóøóâàëè ïðè ê³ìíàòí³é 
òåìïåðàòóð³ íà ïðîòÿç³ 30 õâ. Òà ôàðáóâàëè á³îïë³âêè 
1 % âîäíèì ðîç÷èíîì êðèñòàë-â³îëåòó. Åëþàö³þ á³î-
ïë³âêîâî¿ ìàñè ïðîâîäèëè äâîðàçîâî 2-ìà ìë åòàíî-
ëà/³çîïðîïàíîëà (1:1) íà ïðîòÿç³ 20 õâ. Âèì³ðþâàííÿ 
îïòè÷íî¿ ù³ëüíîñò³ åëþàòà çä³éñíþâàëè íà ñïåêòðî-
ôîòîìåòð³ ÑÔ-56Ë ïðè äîâæèí³ õâèë³ 590 íì. 

Çà ³íòåíñèâí³ñòþ á³îïë³âêîóòâîðåííÿ åíòåðîêîêè 
ðîçïîä³ëÿëè íà øòàìè ç âèñîêèì, ñåðåäí³ì òà íèçüêèì 
ñòóïåíåì çã³äíî ðåêîìåíäàö³ÿì Stepanovic S. et al. [4].

Ñòàòèñòè÷íà îáðîáêà îòðèìàíèõ ðåçóëüòàò³â ïðî-
âåäåíà ç îá÷èñëåííÿì  t-êðèòåð³ÿ Ñòüþäåíòà ç âèçíà-
÷åííÿì ÷àñòîòè (P, %) ³ ñòàíäàðòíî¿ ïîõèáêè (m). Ð³ç-
íèöþ ââàæàëè ñòàòèñòè÷íî äîñòîâ³ðíîþ ïðè ð < 0,05.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Àíà-
ë³ç ðåçóëüòàò³â ïðîâåäåíèõ äîñë³äæåíü ïîêàçàâ, ùî 
ñåðåä óñ³õ âçÿòèõ â äîñë³ä åíòåðîêîê³â çäàòí³ñòü äî á³-
îïë³âêîóòâîðåííÿ âèçíà÷åíà ó 65,1 % øòàì³â (òàáë.). 
Ïðè öüîìó, ê³ëüê³ñòü á³îïë³âêîóòâîðþþ÷èõ øòàì³â 
ñåðåä E. faecalis áóëà âèñîêîþ ³ ñêëàäàëà 86,2 %, ùî 
óçãîäæóºòüñÿ ç äàíèìè ³íøèõ àâòîð³â [7, 10]. Çíà-
÷íî ìåíøó çäàòí³ñòü äî ïë³âêîóòâîðåííÿ, çà íàøèìè 
ðåçóëüòàòàìè, âñòàíîâëåíî ó E. faecium. Òàê, ïèòîìà 
âàãà á³îïë³âêîóòâîðþþ÷èõ åíòåðîêîê³â öüîãî âèäó 
ñêëàäàëà ëèøå 29,0 %. Òàê³ æ ñàì³ çàêîíîì³ðíîñò³ áóëî 
âñòàíîâëåíî ïðè àíàë³ç³ äàíèõ ùîäî çäàòíîñò³ äî á³î-
ïë³âêîóòâîðåííÿ êë³í³÷íèõ øòàì³â åíòåðîêîê³â. Ê³ëü-
ê³ñòü á³îïë³âêîóòâîðþþ÷èõ øòàì³â ñåðåä åíòåðîêîê³â, 
âèä³ëåíèõ ç ïàòîëîã³÷íîãî ìàòåð³àëó õâîðèõ, äîð³âíþ-
âàëà 71,3 %, ïðè öüîìó ñåðåä E. faecalis öåé ïîêàçíèê 
ñÿãàâ 87,0 %, ñåðåä E. faecium – 38,5 %.
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Ñë³ä â³äì³òèòè, ùî çäàòí³ñòü åíòåðîêîê³â äî á³î-
ïë³âêîóòâîðåííÿ áóëà ð³çíîþ ó çàëåæíîñò³ â³ä åêîòîïó 
âèä³ëåííÿ. Íàéá³ëüøà ê³ëüê³ñòü á³îïë³âêîóòâîðþþ÷èõ 
åíòåðîêîê³â âèçíà÷åíà ñåðåä øòàì³â, ³çîëüîâàíèõ 
³ç ïîâåðõí³ òðîô³÷íèõ âèðàçîê õâîðèõ íà ÖÄ òà ç ñå÷³ 
é óðåòðè õâîðèõ íà ²ÑÂØ (ð < 0,05). Öåé ïîêàçíèê ó åí-
òåðîêîê³â, âèëó÷åíèõ ç ë³êâîðó òà ç ñå÷³ õâîðèõ íà ÍÕÏ, 
êèøå÷íèêó õâîðèõ íà ÖÄ ³ ÃÊ² äîñòîâ³ðíî íå â³äð³ç-
íÿâñÿ â³ä àíàëîã³÷íîãî ïîêàçíèêà ó øòàì³â, âèä³ëåíèõ 
ç êèøå÷íèêó çäîðîâèõ îñ³á (ð > 0,05). Íà íàø ïîãëÿä, 
öå ìîæíà ïîÿñíèòè òèì, ùî çà âèäîâèì ñêëàäîì åí-
òåðîêîêè, ùî ³çîëüîâàí³ â³ä õâîðèõ íà ²ÑÂØ òà ÖÄ, 
áóëè ïðåäñòàâëåí³ ïåðåâàæíî E. faecalis; à ñåðåä øòà-
ì³â, ÿê³ áóëî âèëó÷åíî â³ä õâîðèõ íà ÍÕÏ, äîì³íóâàëè 
E. faecium.

Ñë³ä ï³äêðåñëèòè, ùî åíòåðîêîêè õàðàêòåðèçóâà-
ëèñü ð³çíîþ ³íòåíñèâí³ñòþ á³îïë³âêîóòâîðåííÿ. Òàê, 
âñòàíîâëåíî, ùî ñåðåä á³îïë³âêîóòâîðþþ÷èõ åíòå-
ðîêîê³â, âèëó÷åíèõ ç ðàí òà êèøå÷íèêà õâîðèõ íà ÖÄ, 
äîì³íóâàëè øòàìè ç âèñîêîþ çäàòí³ñòþ äî á³îïë³âêî-
óòâîðåííÿ, ¿õ ê³ëüê³ñòü äîð³âíþâàëà 60,0 % òà 66,7 %, ç³ 
ñåðåäí³ì – 40,0 % ³ 33,3 % â³äïîâ³äíî. Øòàì³â ç íèçüêèì 
ñòóïåíåì á³îïë³âêîóòâîðåííÿ ó ö³é ãðóï³ íå âèÿâëåíî. 

Ñåðåä á³îïë³âêîóòâîðþþ÷èõ åíòåðîêîê³â, âèëó÷åíèõ 
â³ä õâîðèõ íà ²ÑÂØ, ê³ëüê³ñòü øòàì³â ç âèñîêîþ çäàò-
í³ñòþ äî á³îïë³âêîóòâîðåííÿ áóëà âèñîêîþ ³ ñêëàäàëà 
(52,0) %. Äîñòîâ³ðíî¿ ð³çíèö³ ì³æ ê³ëüê³ñòþ åíòåðîêîê³â 
ç³ ñåðåäí³ì (28,0 %) òà íèçüêèì (20,0 %) ñòóïåíåì á³î-
ïë³âêîóòâîðåííÿ ó ö³é ãðóï³ íå âèÿâëåíî (p > 0,05). 

Âñòàíîâëåíî, ùî ñåðåä á³îïë³âêîóòâîðþþ÷èõ åíòå-
ðîêîê³â, âèëó÷åíèõ ç ë³êâîðó òà ñå÷³ õâîðèõ íà ÍÕÏ, ê³ëü-
ê³ñòü øòàì³â ç âèñîêîþ çäàòí³ñòþ äî á³îïë³âêîóòâîðåííÿ 

ñêëàäàëà 33,3 % òà 14,3 %, ³ç ñåðåäí³ì 50,0 % òà 28,6 %, 
ç íèçüêèì ñòóïåíåì 16,7 % òà 57,1 % â³äïîâ³äíî. 

Òàêèì ÷èíîì, ñë³ä â³äçíà÷èòè, ùî ñåðåä øòà-
ì³â, âèëó÷åíèõ ç ë³êâîðó õâîðèõ íà ÍÕÏ, ïåðåâàæàëè 
øòàìè ç ñåðåäí³ì òà âèñîêèì ñòóïåíåì á³îïë³âêîóò-
âîðåííÿ, òîä³ ÿê ñåðåä åíòåðîêîê³â, âèä³ëåíèõ ç ñå÷³ 
õâîðèõ íà ÍÕÏ – ç íèçüêèì (ð < 0,05). 

Çà ðåçóëüòàòàìè äîñë³äæåíü åíòåðîêîê³â, âèëó-
÷åíèõ ç êèøå÷íèêó õâîðèõ íà ÃÊ², øòàìè çà ñòóïåíåì 
á³îïë³âêîóòâîðåííÿ ðîçïîä³ëÿëèñü íàñòóïíèì ÷èíîì: 
ç âèñîêèì – 33,3 %, ³ç ñåðåäí³ì – 50,0 %, ç íèçüêèì 
ñòóïåíåì á³îïë³âêîóòâîðåííÿ – 16,7 %. 

Â ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü íàìè áóëè â³-
ä³áðàí³ øòàìè åíòåðîêîê³â ç âèñîêîþ çäàòí³ñòþ äî á³-
îïë³âêîóòâîðåííÿ äëÿ ïîäàëüøî¿ ðîáîòè.

Âèñíîâêè. ç óñ³õ äîñë³äæåíèõ åíòåðîêîê³â çäàò-
í³ñòü äî á³îïë³âêîóòâîðåííÿ âèçíà÷åíà ó 65,1 % øòà-
ì³â. Âñòàíîâëåíî, ùî ê³ëüê³ñòü á³îïë³âêîóòâîðþþ÷èõ 
øòàì³â ñåðåä E. faecalis áóëà äîñòîâ³ðíî âèùîþ, í³æ 
E. faecium, ³ ñêëàäàëà 86,2 % òà 29,0 % â³äïîâ³äíî. Íàé-
á³ëüøà ê³ëüê³ñòü á³îïë³âêîóòâîðþþ÷èõ åíòåðîêîê³â âè-
çíà÷åíà ñåðåä øòàì³â, ³çîëüîâàíèõ ³ç ïîâåðõí³ òðîô³÷-
íèõ âèðàçîê õâîðèõ íà ÖÄ (90,9 %) òà ç ñå÷³ é óðåòðè 
õâîðèõ íà ²ÑÂØ (89,3 %). Åíòåðîêîêè õàðàêòåðèçóâà-
ëèñü ð³çíîþ ³íòåíñèâí³ñòþ á³îïë³âêîóòâîðåííÿ. Íàé-
á³ëüøà ê³ëüê³ñòü øòàì³â ç âèñîêèì ñòóïåíåì áóëà âè-
çíà÷åíà ñåðåä åíòåðîêîê³â, âèä³ëåíèõ ç ñå÷³ é óðåòðè 
õâîðèõ íà ²ÑÂØ (52,0 %).

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ó ïî-
äàëüøîìó ïëàíóºòüñÿ ïðîâåñòè äîñë³äæåííÿ ïî âè-
çíà÷åííþ íàéá³ëüø åôåêòèâíèõ ñïîëóê ç ïîòåíö³àëîì 
³íã³áóþ÷î¿ ä³¿ íà á³îïë³âêè. 

Òàáëèöÿ

Ðîçïîä³ë øòàì³â åíòåðîêîê³â çà ñòóïåíåì á³îïë³âêîóòâîðåííÿ

Åêîòîï 
âèä³ëåííÿ åíòåðîêîê³â

Çäàòí³ñòü äî á³îïë³âêîóòâîðåííÿ ó åíòåðîêîê³â

â³äñóòíº íèçüêîãî ñòóïåíÿ
ñåðåäíüîãî 

ñòóïåíÿ
âèñîêîãî 
ñòóïåíÿ

àáñ. ÷èñëî (P, %) àáñ. ÷èñëî (P, %) àáñ. ÷èñëî (P, %) àáñ. ÷èñëî (P, %)

Ë³êâîð õâîðèõ íà ÍÕÏ (12) 6 (50,0) 1 (8,3) 3 (25,0) 2 (16,7)

Ñå÷à õâîðèõ íà ÍÕÏ (11) 4 (36,4) 4 (36,4) 2 (18,2) 1 (9,0)

Òðîô³÷í³ âèðàçêè õâîðèõ íà ÖÄ (11) 1 (9,1) 0 4 (36,4) 6 (54,5)

Êèøå÷íèê õâîðèõ íà ÖÄ (5) 2 (40,0) 0 1 (20,0) 2 (40,0)

Ñå÷à, óðåòðà õâîðèõ íà ²ÑÂØ (28) 3 (10,7) 5 (17,9) 7 (25,0) 13 (46,4)

Êèøå÷íèê õâîðèõ íà ÃÊ² (13) 7 (53,8) 1 (7,7) 3 (23,1) 2 (15,4)

Êèøå÷íèê çäîðîâèõ îñ³á (23) 13 (56,5) 3 (13,0) 2 (8,7) 5 (21,8)

Âñüîãî (103) 36 (34,9) 14 (13,6) 22 (21,4) 31 (30,1)
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ÓÄÊ 579.61:579.86:579.26:57.055
ÂÈÂ×ÅÍÍß Á²ÎÏË²ÂÊÎÓÒÂÎÐÅÍÍß ÅÍÒÅÐÎÊÎÊ²Â, ÂÈÄ²ËÅÍÈÕ Ç Ð²ÇÍÈÕ ÅÊÎÒÎÏ²Â
Ìèðîíåíêî Ë.Ã., Ïåðåòÿòêî Î.Ã., ßãíþê Þ. À.
Ðåçþìå. Âèâ÷åíî çäàòí³ñòü äî á³îïë³âêîóòâîðåííÿ êë³í³÷íèõ øòàì³â åíòåðîêîê³â, âèä³ëåíèõ ç ð³çíèõ åêîòî-

ï³â ó õâîðèõ íà öóêðîâèé ä³àáåò, íåéðîõ³ðóðã³÷íó ïàòîëîã³þ, ³íôåêö³¿ ñå÷îâèâ³äíèõ øëÿõ³â, ãîñòð³ êèøêîâ³ ³íôåê-
ö³¿. Âñòàíîâëåíî, ùî ç äîñë³äæåíèõ êë³í³÷íèõ øòàì³â åíòåðîêîê³â çäàòí³ñòü äî óòâîðåííÿ á³îïë³âîê âèçíà÷åíà 
ó 71,3 %, ïðè÷îìó, ê³ëüê³ñòü á³îïë³âêîóòâîðþþ÷èõ øòàì³â ñåðåä E. faecalis áóëà äîñòîâ³ðíî âèùîþ, í³æ ñåðåä 
E. faecium. Íàéá³ëüøà ê³ëüê³ñòü á³îïë³âêîóòâîðþþ÷èõ åíòåðîêîê³â âèçíà÷åíà ñåðåä øòàì³â, ³çîëüîâàíèõ ³ç ïî-
âåðõí³ òðîô³÷íèõ âèðàçîê õâîðèõ íà öóêðîâèé ä³àáåò (90,9 %) òà ç ñå÷³ é óðåòðè õâîðèõ íà ³íôåêö³¿ ñå÷îâèâ³äíèõ 
øëÿõ³â (89,3 %). Åíòåðîêîêè, âèä³ëåí³ ç ð³çíèõ åêîòîï³â, õàðàêòåðèçóâàëèñü ð³çíîþ ³íòåíñèâí³ñòþ óòâîðåííÿ á³î-
ïë³âîê. Íàéá³ëüøà ê³ëüê³ñòü øòàì³â ç âèñîêèì ñòóïåíåì á³îïë³âêîóòâîðåííÿ áóëà âèçíà÷åíà ñåðåä åíòåðîêîê³â, 
âèä³ëåíèõ ç ñå÷³ é óðåòðè õâîðèõ íà ³íôåêö³¿ ñå÷îâèâ³äíèõ øëÿõ³â (52,0 %).

Êëþ÷îâ³ ñëîâà: á³îïë³âêîóòâîðåííÿ, E. faecalis, E. faecium, åêîòîïè.

ÓÄÊ 579.61:579.86:579.26:57.055
ÈÇÓ×ÅÍÈÅ ÁÈÎÏËÅÍÊÎÎÁÐÀÇÎÂÀÍÈß ÝÍÒÅÐÎÊÎÊÊÎÂ, ÂÛÄÅËÅÍÍÛÕ ÈÇ ÐÀÇÍÛÕ ÝÊÎÒÎÏÎÂ 
Ìèðîíåíêî Ë.Ã., Ïåðåòÿòêî Å.Ã., ßãíþê Þ. À.
Ðåçþìå. Èçó÷åíà ñïîñîáíîñòü ê áèîïëåíêîîáðàçîâàíèþ êëèíè÷åñêèõ øòàììîâ ýíòåðîêîêêîâ, âûäåëåííûõ 

èç ðàçíûõ ýêîòîïîâ ó áîëüíûõ ñàõàðíûì äèàáåòîì, ñ íåéðîõèðóðãè÷åñêîé ïàòîëîãèåé, èíôåêöèÿìè 
ìî÷åâûâîäÿùèõ ïóòåé, îñòðûìè êèøå÷íûìè èíôåêöèÿìè. Óñòàíîâëåíî, ÷òî èç èññëåäîâàííûõ êëèíè÷åñêèõ 
øòàììîâ ýíòåðîêîêêîâ ñïîñîáíîñòü ê îáðàçîâàíèþ áèîïëåíîê îïðåäåëÿëàñü ó 71,3 %, ïðè÷åì, êîëè÷åñòâî 
áèîïëåíêîîáðàçóþùèõ øòàììîâ ñðåäè E. faecalis áûëî äîñòîâåðíî âûøå, ÷åì ñðåäè E. faecium. Íàèáîëü-
øåå êîëè÷åñòâî áèîïëåíêîîáðàçóþùèõ ýíòåðîêîêêîâ îïðåäåëåíî ñðåäè øòàììîâ, èçîëèðîâàííûõ ñ ïîâåðõ-
íîñòè òðîôè÷åñêèõ ÿçâ áîëüíûõ ñàõàðíûì äèàáåòîì (90,9 %), à òàêæå èç ìî÷è è óðåòðû, áîëüíûõ ñ èíôåê-
öèÿìè ìî÷åâûâîäÿùèõ ïóòåé (89,3 %). Ýíòåðîêîêêè, âûäåëåííûå èç ðàçíûõ ýêîòîïîâ, õàðàêòåðèçîâàëèñü 
ðàçëè÷íîé èíòåíñèâíîñòüþ îáðàçîâàíèÿ áèîïëåíîê. Íàèáîëüøåå êîëè÷åñòâî øòàììîâ ñ âûñîêîé ñòåïåíüþ 
áèîïëåíêîîáðàçîâàíèÿ îïðåäåëåíî ñðåäè ýíòåðîêîêêîâ, âûäåëåííûõ èç ìî÷è è óðåòðû áîëüíûõ ñ èíôåêöèÿìè 
ìî÷åâûâîäÿùèõ ïóòåé (52,0 %).

Êëþ÷åâûå ñëîâà: áèîïëåíêîîáðàçîâàíèå, E. faecalis, E. faecium, ýêîòîïû.

UDC 579.61:579.86:579.26:57.055
The study of Biofilm Formation of Enterococci Isolated from Various Ecotîpes
Myronenko L.G., Peretyatko O.G., Iagniuk J. A.
Abstract. In recent years, scientists from different countries proved that peculiarities of infection processes in in-

flammatory diseases are connected to the ability of microorganisms to form biofilms. At present, biofilm formation by 
hospital strains of bacteria constitutes a serious threat to practical medicine. Enterococci, particularly Enterococcus 
faecium and Enterococcus faecalis, are the third major cause of hospital infections, most of which involve the use 
of permanent medical equipment.

The aim of the research was to study the ability of enterococci isolated from different ecotopes to form biofilms.
Objects and methods of research. 80 strains isolated from pathological material studied: cerebrospinal fluid (12) 

and urine (11) of patients with neurosurgical pathology (NSP) after surgery; venous ulcers surface (11) and intestine 
(5) of patients with diabetes mellitus (DM); urine, urethra (28) of patients with urinary tract infections (UTI); intestine 
(13) of patients with acute intestinal infections (AII). Strains isolated from the intestine of healthy individuals (23) were 
selected for comparison.

The ability of enterococci to form biofilms was studied applying our modification of photometric method on SF-56L 
spectrophotometer at a wavelength of 590 nm.

Results. It was found that the number of enterococci strains isolated from patients with pathological material able 
to form biofilms equaled to 71.3 %, while among E. faecalis this figure was 87.0 % and among E. faecium – 38.5 %. 
The largest number of enterococci able to form biofilms were found among strains isolated from the venous ulcers 
surface of patients with DM (90.9 %) and from urine and urethra of patients with UTI (89.3 %) (p < 0.05). This figure for 
enterococci isolated from the cerebrospinal fluid and urine of patients with NSP, intestine of patients with DM and AII 
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were not significantly different from similar strains isolated from the intestine of healthy individuals (p > 0,05). Among 
enterococci able to form biofilms that were isolated from wounds and intestine of patients with DM, the strains with high 
ability to form biofilms dominated, their number amounted to 60.0 % and 66.7 %, with a medium ability – 40.0 % and 
33.3 %, respectively. No strains with low degree of biofilm formation were found in this group. Among enterococci able 
to form biofilms that were isolated from patients with UTI, the number of strains with high ability to form biofilms was 
also high (52.0 %). No significant difference between the number of enterococci with average (28.0 %) and low (20.0 %) 
degree of biofilm formation was found in this group (p > 0.05). It was found that among strains of enterococci able to 
form biofilms that were isolated from the cerebrospinal fluid and urine of patients with NSP, the number of strains with 
high ability to form biofilms was 33.3 % and 14.3 %, with average ability – 50.0 % and 28.6 %, with low ability – 16.7 % 
and 57.1 %, respectively. According to the results of the study of enterococci isolated from the intestine of patients with 
AII, strains distributed by the degree of biofilm formation in the following way: with high degree – 33.3 %, with average 
degree – 50.0 %, with low degree – 16.7 %.

Conclusions. Ability to form biofilms was determined for 71.3 % of the studied clinical strains of enterococci. 
The number of strains able to form biofilms was significantly higher among the E. faecalis strains than among the E. fae-
cium ones. The largest number of enterococci able to form biofilms were found among strains isolated from the venous 
ulcers surface of patients with DM and from urine and urethra of patients with UTI. Enterococci, isolated from different 
ecotopes, were characterized by different intensity of biofilm formation. The largest number of strains with high degree 
of biofilm formation was identified among enterococci isolated from urine and urethra of patients with UTI.

Keywords: biofilm formation, E. faecalis, E. faecium, ecotîpes.
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