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Äí³ïðîïåòðîâñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ì. Îëåñÿ Ãîí÷àðà 

(ì. Äí³ïðîïåòðîâñüê)

Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Òåîðåòè÷í³ òà 
ïðàêòè÷í³ îñíîâè æèòòºä³ÿëüíîñò³ ì³êðîá³îöåíî-
ç³â, ôîðì âçàºìîâ³äíîñèí ç òâàðèíàìè ³ ðîñëèíà-
ìè», ¹ äåðæ. ðåºñòðàö³¿ 0112U000192, Ä/á òåìà 
¹ 1-262-12. 

Âñòóï. Á³îïë³âêè óìîâíî-ïàòîãåííèõ áàêòåð³é 
øèðîêî ðîçïîâñþäæåíí³ ó íàâêîëèøíüîìó ñåðåä-
îâèù³, à ñàìå â îðãàí³çì³ ëþäèíè òà òâàðèí. Â³äîìî, 
ùî áàêòåð³¿, ÿê³ âõîäÿòü äî ñêëàäó á³îïë³âîê á³ëüø 
ñò³éê³ äî âïëèâó ð³çíèõ àãðåñèâíèõ ôàêòîð³â, òàêèõ 
ÿê òåìïåðàòóðà, ïîêàçíèêè ðÍ òîùî ç îäíîãî áîêó, 
òà äî àíòèá³îòèê³â, ÿê³ âèêîðèñòîâóþòü ó ë³êóâàíí³ ³í-
ôåêö³é – ç ³íøîãî áîêó [1, 3, 2]. 

Íà ïðîöåñ ôîðìóâàííÿ á³îïë³âîê òà ¿õ âëàñòèâîñ-
ò³ âïëèâàþòü ôàêòîðè íàâêîëèøíüîãî ñåðåäîâèùà ³ 
âëàñòèâîñò³ êë³òèí ì³êðîîðãàí³çì³â. Íàéá³ëüø âàæ-
ëèâèìè ôàêòîðàìè ñåðåäîâèùà ³ñíóâàííÿ º çíà-
÷åííÿ ðÍ, êîíöåíòðàö³ÿ ñîëåé, îñìîëÿðí³ñòü, ïàðö³-
àëüíèé òèñê, äîñòóïí³ñòü ïîæèâíèõ ðå÷îâèí, à òàêîæ 
ã³äðîôîáí³ñòü ïîâåðõí³ ðîçïîä³ëó ôàç, ñèëà òà òèï 
ðóõó ð³äèíè â³äíîñíî ö³º¿ ïîâåðõí³. Êð³ì òîãî, íà áàê-
òåð³àëüíó àäãåç³þ âïëèâàþòü çì³íè â êîíöåíòðàö³ÿõ 
êèñíþ, à òàêîæ äåÿê³ îòðóòè òà óëüòðàô³îëåòîâå âè-
ïðîì³íþâàííÿ. Ââàæàºòüñÿ, ùî ä³ÿ ð³çíèõ íåãàòèâ-
íèõ ôàêòîð³â ïîçèòèâíî âïëèâàº íà ïðîöåñè á³îïë³â-
êîóòâîðåííÿ [1, 9, 10]. 

Îäíèìè, ç íàéá³ëüø â³äîìèõ, ôîðìóþ÷èõ á³îïë³â-
êó áàêòåð³é º ñòàô³ëîêîêè [3, 6]. Ñåðåä íèõ ïðîâ³äíå 
ì³ñöå çà çäàòí³ñòþ äî á³îïë³âêîóòâîðåííÿ òà ó ñïðè-
÷èíþâàíí³ ³íôåêö³é, ùî ïîâ’ÿçàí³ ç ôîðìóâàííÿì 
á³îïë³âîê çàéìàº S. epidermidis [2, 11]. 

Ìåòîþ äîñë³äæåííÿ áóëî âèâ÷èòè âïëèâ ð³ç-
íèõ çíà÷åíü êèñëîòíîñò³ (ðÍ 4,0-8,0) òà êîíöåíòðà-
ö³é (0,5-3,0 %) ìîíî- òà äèöóêð³â íà ôîðìóâàííÿ 
á³îïë³âêè S. epidermidis ó 6-ëóíêîâèõ ïëàñòèêîâèõ 
ïëàíøåòàõ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá’ºêòîì äî-
ñë³äæåííÿ ñòàëè 20 á³îïë³âêîóòâîðþþ÷èõ øòàì³â 
S. epidermidis, ùî áóëè âèä³ëåí³ ç ï³õâè æ³íîê, íîñî-
ãëîòêè, ïîâåðõí³ øê³ðè òà ðàí, ÿê³ íàëåæàòü äî ìóçåþ 
êàôåäðè ì³êðîá³îëîã³¿, â³ðóñîëîã³¿ òà á³îòåõíîëîã³¿ 
Äí³ïðîïåòðîâñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ì. 
Îëåñÿ Ãîí÷àðà. 

Ôîðìóâàííÿ á³îïë³âîê ïðîâîäèëè çà äîïîìîãîþ 
ìîäèô³êîâàíî¿ ìåòîäèêè [8]: ó 6-ëóíêîâèé ïëàíøåò 
âíîñèëè 0,4 ìë áàêòåð³àëüíî¿ ñóñïåíç³¿, ùî ì³ñòèëà 
1,0×106 ÊÓÎ/ìë òà ïîì³ùàëè ó òåðìîñòàò (37°Ñ) íà 3 
ãîä. Ïîò³ì âíîñèëè 1,6 ìë ïîæèâíîãî ñåðåäîâèùà òà 
çíîâó ïîì³ùàëè ó òåðìîñòàò (37°Ñ). 

Äëÿ âèçíà÷åííÿ ê³ëüêîñò³ æèòòºçäàòíèõ êë³òèí ó 
ñôîðìîâàí³é á³îïë³âö³ ç ëóíîê ïëàíøåòó âèäàëÿëè 
çàëèøêè ïîæèâíîãî ñåðåäîâèùà çà äîïîìîãîþ ï³-
ïåòêè òà òðè÷³ ïðîìèâàëè á³îïë³âêó ³çîòîí³÷íèì ðîç-
÷èíîì (0,5 % NaCl). Çà äîïîìîãîþ ì³êðîá³îëîã³÷íî¿ 
ïåòë³ á³îïë³âêó ïåðåíîñèëè ó ñêëÿíèé ãîìîãåí³çàòîð 
ç 1,0 ìë ³çîòîí³÷íîãî ðîç÷èíó. Ç îòðèìàíî¿ áàêòå-
ð³àëüíî¿ ñóñïåíç³¿ ðîáèëè ðîçâåäåííÿ òà âèñ³â íà 
÷àøêè Ïåòð³ ç ÌÏÀ. ×åðåç 3 äîáè âèçíà÷àëè ê³ëüê³ñòü 
ÊÓÎ/ìë. 

Ï³ä ÷àñ âèâ÷åííÿ âïëèâó ð³çíèõ çíà÷åíü êèñëîò-
íîñò³ âèêîðèñòîâóâàëè ÌÏÁ ç ð³çíèìè ïîêàçíèêàìè 
ðÍ, ÿê³ çíàõîäèëèñü â ìåæàõ â³ä 4,0 äî 8,0. Ïðèãî-
òóâàííÿ ïîæèâíèõ ñåðåäîâèù ç ð³çíèìè ðÍ ïðîâî-
äèëè òàêèì ÷èíîì: 1) äëÿ ïðèãîòóâàííÿ òà ï³äòðèì-
êè ñòàëîñò³ ñåðåäîâèùà âèêîðèñòîâóâàëè ÌÏÁ òà 
Na2HPO4- NaH2PO4 áóôåð (ðÍ 5,8-8,0); 2) ôîñôàò-
íèé áóôåð(0,1 Ì) ãîòóâàëè íà îñíîâ³ îäíî- òà äâîçà-
ì³ùåíîãî ôîñôàòó íàòð³þ ó ð³çíèõ ñï³ââ³äíîøåííÿõ. 
Ñåðåäîâèùå ç ïîêàçíèêîì ðÍ 4 òà 5 ãîòóâàëè áåç 
äîäàâàííÿ áóôåðíèõ ðîç÷èí³â ç êîìåðö³éíèõ ñóõèõ 
ÌÏÁ çã³äíî äî ³íñòðóêö³¿ ç âèêîðèñòàííÿ. 

Â åêñïåðèìåíòàëüíèõ äîñë³äæåííÿõ âèêîðèñòî-
âóâàëè òàê³ ìîíî- òà äèöóêðè, ÿê: ãëþêîçà, ñàõàðî-
çà, ëàêòîçà òà ãàëàêòîçà, êîíöåíòðàö³ÿìè â ÌÏÁ â³ä 
0,5 % äî 3,0 %. Â ÿêîñò³ êîíòðîëþ âèñòóïàâ ÌÏÁ áåç 
äîäàâàííÿ öóêð³â. 

Êîíòðîëåì âèñòóïàëè ëóíêè, â ÿê³ âíîñèëè ÌÏÁ òà 
áàêòåð³àëüíó ñóñïåíç³þ, ùî ì³ñòèëà 1,0 × 106 êë³òèí/
ìë – êîíòðîëü á³îïë³âêîóòâîðåííÿ. Äðóãèì êîíòð-
îëåì âèñòóïàëî ÷èñòå ÌÏÁ òà ³çîòîí³÷íèé ðîç÷èíó 
(0,5 % NaCl) – êîíòðîëü ïîæèâíîãî ñåðåäîâèùà. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ç 
íàâåäåíèõ íà ðèñ. 1 äàíèõ ìîæåìî çðîáèòè âèñíî-
âîê, ùî íàéá³ëüøèé ïðèð³ñò ê³ëüêîñò³ êë³òèí á³îïë³-
âîê â³äáóâàâñÿ ïðè êóëüòèâóâàíí³ ó íåéòðàëüí³é çîí³ 
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ðÍ – ê³ëüê³ñòü êë³òèí ñêëàäàëà 2,1×109 ÊÓÎ/ìë ï³ñëÿ 
3 ä³á êóëüòèâóâàííÿ. 

Ïðè öüîìó ð³ñò êóëüòóðè òà óòâîðåííÿ á³îïë³âêè 
ñïîñòåð³ãàëè ÿê çà êèñëîãî, òàê ³ çà ëóæíîãî çíà÷åíü 
ðÍ. 

×åðåç 3 äîáè êóëüòèâóâàííÿ ê³ëüê³ñòü êë³òèí ó á³î-
ïë³âö³ øòàì³â S. epidermidis çà ðÍ ñåðåäîâèùà 5,0 
áóëà íèæ÷å ó 1,90×104 ðàç³â, çà ðÍ 6,0 – ó 512 ðàç³â, 
çà ðÍ 8,0 – ó 100 ðàç³â ïîð³âíÿíî ç ê³ëüê³ñòþ ÊÓÎ/ìë 
á³îïë³âîê, ùî ôîðìóâàëèñÿ ó ñåðåäîâèù³ çà íåé-
òðàëüíîãî ðÍ. Çà êèñëîòíîñò³ ñåðåäîâèùà 4,0 ê³ëü-
ê³ñòü êë³òèí ó êóëüòóð³ áóëà íèæ÷å ó 5,12×104 ðàç³â 
ïîð³âíÿíî ç êîíòðîëåì. 

Îñîáëèâèé ³íòåðåñ âèêëèêàº âèâ÷åííÿ ìîæëè-
âèõ çàëåæíîñòåé íàêîïè÷åííÿ á³îìàñè á³îïë³âîê â³ä 
âì³ñòó â ïîæèâíîìó ñåðåäîâèù³ ð³çíèõ ìîíîñàõàðè-
ä³â, ÿê äæåðåëà åíåðã³¿, òàê ³ ïëàñòè÷íîãî ìàòåð³àëó 
[10]. 

Âèâ÷àëè âïëèâ íà ôîðìóâàííÿ á³îïë³âîê øòàì³â 
S. epidermidis ð³çíèõ ìîíî- òà äèöóêð³â: ãëþêîçè, 
ñàõàðîçè, ãàëàêòîçè òà ëàêòîçè ó êîíöåíòðàö³ÿõ ó 

ïîæèâíîìó ñåðåäîâèù³ â³ä 0,5 % äî 
3,0 %. Íà ðèñ. 2 íàâåäåíî ðåçóëüòàòè 
ê³ëüêîñò³ êë³òèí ó á³îïë³âêàõ S. epider-
midis, ùî ôîðìóâàëèñÿ ó ñåðåäîâè-
ùàõ çà ð³çíèõ êîíöåíòðàö³é ìîíî- òà 
äèöóêð³â íà 3 äîáó äîñë³äæåíü. 

Âñòàíîâëåíî, ùî íàéá³ëüøà ê³ëü-
ê³ñòü êë³òèí á³îïë³âêè ñïîñòåð³ãàëà-
ñÿ ïðè êóëüòèâóâàíí³ ó ñåðåäîâèù³ ç 
2,0 % ãëþêîçè, ùî ïåðåâèùóâàëî ó 26 
ðàçè ê³ëüê³ñòü êë³òèí ó êîíòðîë³. Ïðè 
öüîìó ê³ëüê³ñòü ÊÓÎ ó êîíòðîëüí³é á³î-
ïë³âö³ ñêëàäàëà 9,03×109 êë³òèí/ìë. 
Êîíöåíòðàö³ÿ ãëþêîçè, ÿêà ñòàíîâèëà 
1,5 % òàêîæ ïðèçâîäèëà äî çá³ëüøåí-
íÿ ê³ëüêîñò³ ÊÓÎ ó á³îïë³âö³ ó 2,0 ðàçè 
ïîð³âíÿíî ç êîíòðîëåì. Ïðè âì³ñò³ 
ãëþêîçè ó ïîæèâíîìó ñåðåäîâèù³ 
3,0 % â³äì³÷àëè ïðèãí³÷åííÿ ôîðìó-
âàííÿ á³îïë³âêè, òàê ÿê ê³ëüê³ñòü êë³òèí 
ó á³îïë³âö³, ÿêà ôîðìóâàëàñÿ ïðè âêà-
çàí³é êîíöåíòðàö³¿ áóëà ìåíøå ó 564 
ðàçè ïîð³âíÿíî ç êîíòðîëåì. 

Êîíöåíòðàö³¿ ãëþêîçè â³ä 0,5 % äî 
1,0 % íå âèêëèêàëè çíà÷íèõ çì³í ê³ëü-
êîñò³ êë³òèí ó á³îïë³âö³ ïîð³âíÿíî ³ç 
êîíòðîëåì. Ï³ä ÷àñ êóëüòèâóâàííÿ á³î-
ïë³âîê S. åpidermidis ó ñåðåäîâèùàõ, 
ùî ì³ñòèëè ð³çí³ êîíöåíòðàö³¿ ³íøèõ 
äîñë³äæóâàíèõ âóãëåâîä³â – ñàõàðî-
çè, ëàêòîçè òà ãàëàêòîçè, â³äáóâàëî-
ñÿ çíèæåííÿ âì³ñòó êë³òèí á³îïë³âêè ç 
ï³äâèùåííÿì êîíöåíòðàö³¿ öóêð³â. 

Íåéòðàëüíî íà ôîðìóâàííÿ á³î-
ïë³âêè âïëèâàëà ñàõàðîçà êîíöåíòðà-
ö³ºþ â³ä 0,5 % äî 1,0 %: ê³ëüê³ñòü êë³òèí 
â³äïîâ³äàëà êîíòðîëüíèì ïîêàçíè-
êàì. Àëå ï³äâèùåííÿ êîíöåíòðàö³¿ 
ñàõàðîçè ó ïîæèâíîìó ñåðåäîâèù³ äî 

Ðèñ. 1. Ôîðìóâàííÿ á³îïë³âîê S epidermidis ïðè êóëüòèâóâàíí³ íà ïî-

æèâíîìó ñåðåäîâèù³ ç ð³çíèìè çíà÷åííÿìè ðÍ ïðîòÿãîì 3 ä³á. 
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Ðèñ. 2. Ôîðìóâàííÿ á³îïë³âîê S epidermidis ïðè êóëüòèâóâàíí³ ó ïî-
æèâíîìó ñåðåäîâèù³ ç ð³çíèìè êîíöåíòðàö³ÿìè öóêð³â íà 3 äîáó 

äîñë³äæåíü. 
Ïðèì³òêà: êîíòðîëü ôîðìóâàâñÿ áåç äîäàâàííÿ ð³çíèõ êîíöåíòðàö³é öóêð³. 

1,5 % âèêëèêàëî çíèæåííÿ ê³ëüêîñò³ êë³òèí ó á³îïë³âö³ 
ó 11 ðàç³â ïîð³âíÿíî ç êîíòðîëåì. Ïîäàëüøå ï³äâè-
ùåííÿ âì³ñòó ñàõàðîçè ó ñåðåäîâèù³ êóëüòèâóâàííÿ 
ïðèçâîäèëî äî ïîñòóïîâîãî çíèæåííÿ ê³ëüêîñò³ êë³-
òèí ó á³îïë³âêö³ – äî 2,0 % – ó 158 ðàç³â, äî 2,5 % – ó 
4,1×103 ðàç³â, äî 3,0 % – ó 3,25×105 ðàç³â ïîð³âíÿíî 
ç êîíòðîëåì. 

Íå ñïîñòåð³ãàëîñÿ çì³í ï³ä ÷àñ êóëüòèâóâàííÿ 
á³îïë³âêè S. åpidermidis ó ñåðåäîâèù³, ùî ì³ñòèëî 
0,5 % ëàêòîçè, àëå ïîñòóïîâå ï³äâèùåííÿ êîíöåí-
òðàö³¿ âêàçàíîãî âóãëåâîäó ïðèçâîäèëî äî çíèæåííÿ 
âì³ñòó êë³òèí á³îïë³âêè ïîð³âíÿíî ç êîíòðîëåì. Òàê, 
ï³ä ÷àñ ôîðìóâàííÿ á³îïë³âêè ó ñåðåäîâèù³, ùî ì³ñ-
òèëî 1,0 % ëàêòîçè, â³äáóâàëîñÿ çíèæåííÿ ê³ëüêîñò³ 
ÊÓÎ ó 12 ðàç³â, 1,5 % ëàêòîçè – ó 3,5×103 ðàç³â, 2,0 % 
– ó 1,8×104 ðàç³â, 2,5 % – ó 3,9×105 ðàç³â, 3,0 % ëàêòî-
çè – ó 5,6×106 ðàç³â ïîð³âíÿíî ç êîíòðîëåì. 

Àíàëîã³÷íèé åôåêò íà ôîðìóâàííÿ á³îïë³âêè âè-
ÿâëÿëà ãàëàêòîçà. Ï³ä ÷àñ êóëüòèâóâàííÿ ó ïîæèâíî-
ìó ñåðåäîâèù³, ùî ì³ñòèëî 1,0 % ãàëàêòîçè, â³äáóâà-
ëîñÿ çíèæåííÿ ê³ëüêîñò³ ÊÓÎ ó 164 ðàç³â, ïðè âì³ñò³ 
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1,5 % – ó 3,9×103 ðàç³â, 2,0 % ãàëàêòîçè – ó 2,0×104 
ðàç³â, 2,5 % – ó 4,5×105ðàç³â, 3,0 % ãàëàêòîçè – ó 
7,46×106 ðàç³â ïîð³âíÿíî ç êîíòðîëåì. 

Òàêèì ÷èíîì ìîæíà ñêàçàòè, ùî íàéâèùà á³î-
ìàñà á³îïë³âîê áóëà çàô³êñîâàíà çà íåéòðàëüíîãî 
ðÍ, ùî º áëèçüêèìè äî çíà÷åííÿ ðÍ ïðèðîäí³õ îñå-
ðåäê³â ïåðåáóâàííÿ øòàì³â S. epidermidis. Ðàçîì ç 
òèì, ôîðìóâàííÿ á³îïë³âêè â³äáóâàëîñÿ ïðè ð³çíèõ 
çíà÷åííÿõ ðÍ, ÿê êèñëîìó, òàê ³ ñëàáêîëóæíîìó. Öå 
ìîæå ðîçãëÿäàòèñÿ â ÿêîñò³ âàæëèâî¿ ô³ç³îëîã³÷íî¿ 
îñîáëèâîñò³ ìåòàáîë³çìó ñòàô³ëîêîê³â, ùî ñïðèÿº 
ôîðìóâàííþ á³îïë³âîê ïðè åêñòðåìàëüíèõ çíà÷åí-
íÿõ êèñëîòíîñò³ ñåðåäîâèùà. 

Ùî ñòîñóºòüñÿ âèâ÷åííÿ âïëèâó ð³çíèõ êîíöåí-
òðàö³é ìîíî- òà äèöóêð³â ìîæíà ïðèïóñêàòè, ùî 
ïîæèâí³ êîìïîíåíòè ÌÏÁ ïîâí³ñòþ çàáåçïå÷óþòü 
ïîòðåáè ñèñòåìè á³îñèíòåçó âóãëåâîäíèõ êîìïî-
íåíò³â á³îïë³âêè S. epidermidis. Êð³ì òîãî, ïîêàçàíî 
[10], ùî ìîæëèâî, ó á³îïë³âêàõ ñòàô³ëîêîê³â ôóíêö³-
îíóþòü ìåõàí³çìè, áëèçüê³ äî êàòàáîë³òíî¿ ðåïðåñ³¿ 

óòâîðåííÿ á³îïë³âîê, ùî çíàéäåíî ó áàêòåð³é äåÿêèõ 
âèä³â ðîäèíè Enterobacteriaceae. 

Âèñíîâêè. 
1. Âñòàíîâëåíî, ùî ôîðìóâàííÿ á³îïë³âêè S. 

epidermidis â³äáóâàºòüñÿ çà êèñëèõ çíà÷åíü ðÍ – 5,0-
6,0 ³ ñëàáêîëóæíèõ ðÍ – 8,0. 

2. Íàéâèùèé ïðèð³ñò ê³ëüêîñò³ êë³òèí ó á³îïë³âö³ 
ñïîñòåð³ãàëè çà ðÍ 7,0 – 2,1×109 ÊÓÎ/ìë. 

Íàéêðàùå íà ôîðìóâàííÿ á³îïë³âêè S. epider-
midis âïëèâàâ âì³ñò ó ïîæèâíîìó ñåðåäîâèù³ 2,0 % 
ãëþêîçè – ê³ëüê³ñòü êë³òèí ï³ñëÿ 3 ä³á êóëüòèâóâàííÿ 
ñòàíîâèëà 2,3×1011 ÊÓÎ/ìë. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Îñòàí-
í³ì ÷àñîì, ³íôåêö³¿, ùî ïîâ’ÿçàí³ ç ôîðìóâàííÿì 
ñòàô³ëîêîêîâèõ á³îïë³âîê íàáóëè íå àáè ÿêîãî ðîç-
ïîâñþäæåííÿ. Á³îïë³âêè õàðàêòåðèçóþòüñÿ âèñî-
êèì ñòóïåíåì ñò³éêîñò³ äî ð³çíîìàí³òíèõ àãðåñèâ-
íèõ ôàêòîð³â ñåðåäîâèùà. Òîìó âèâ÷åííÿ âïëèâó íà 
ôîðìóâàííÿ á³îïë³âîê ð³çíèõ ôàêòîð³â ñåðåäîâèùà 
äîçâîëèòü êðàùå ðîçóì³òè ïðîöåñè, ÿê³ ëåæàòü â 
îñíîâ³ ðîçâèòêó ð³çíîìàí³òíèõ çàõâîðþâàíü. 
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ÓÄÊ 579. 61:616-078
ÂÏËÈÂ ÔÀÊÒÎÐ²Â ÑÅÐÅÄÎÂÈÙÀ ÍÀ ÔÎÐÌÓÂÀÍÍß Á²ÎÏË²ÂÊÈ STAPHYLOCOCCUS EPIDERMIDIS
Ñ³äàøåíêî Î. ²., Âîðîíêîâà Î. Ñ., Øåâ÷åíêî Ò. Ì., Â³íí³êîâ À. ². 
Ðåçþìå. Âñòàíîâëåíî, ùî ôîðìóâàííÿ á³îïë³âêè S. epidermidis â³äáóâàºòüñÿ ó ä³àïàçîí³ ðÍ 5,0-8,0, ïðè 

ðÍ 4,0 – ñïîñòåð³ãàëè ð³ñò êóëüòóðè á³îïë³âêîóòâîðþþ÷èõ øòàì³â. Íàéâèùèé ïðèð³ñò ê³ëüêîñò³ êë³òèí ó á³î-
ïë³âö³ çàô³êñîâàíî çà ðÍ 7,0 – 2,1×109 ÊÓÎ/ìë. 

Íàéêðàùå íà ôîðìóâàííÿ á³îïë³âêè S. epidermidis âïëèâàâ âì³ñò ó ïîæèâíîìó ñåðåäîâèù³ 2,0 % ãëþêîçè 
– ê³ëüê³ñòü êë³òèí ï³ñëÿ 3 ä³á êóëüòèâóâàííÿ ñòàíîâèëà 2,3×1011 ÊÓÎ/ìë, ùî ó 25 ðàç³â ïåðåâèùóâàëî ê³ëüê³ñòü 
êë³òèí ó êîíòðîëüíèõ á³îïë³âêàõ. Âì³ñò ñàõàðîçè ó ïîæèâíîìó ñåðåäîâèù³ âèùå, í³æ 1,0 %, òà ãàëàêòîçè ³ ëàê-
òîçè âèùå, í³æ 0,5 % – âèêëèêàâ ïðèãí³÷åííÿ ôîðìóâàííÿ á³îïë³âêè. 

Êëþ÷îâ³ ñëîâà: á³îïë³âêà, S. epidermidis, ðÍ, ãëþêîçà, ñàõàðîçà, ëàêòîçà, ãàëàêòîçà. 
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ÓÄÊ 579. 61:616-078
ÂËÈßÍÈÅ ÔÀÊÒÎÐÎÂ ÑÐÅÄÛ ÍÀ ÔÎÐÌÈÐÎÂÀÍÈÅ ÁÈÎÏËÅÍÊÈ STAPHYLOCOCCUS EPIDERMIDIS
Ñèäàøåíêî Î. È., Âîðîíêîâà Î. Ñ., Øåâ÷åíêî Ò. Í., Âèííèêîâ À. È. 
Ðåçþìå. Îïðåäåëåíî, ÷òî ôîðìèðîâàíèå áèîïëåíêè S. epidermidis ïðîèñõîäèò â äèàïàçîíå ðÍ – 5,0-

8,0, ïðè ðÍ 4,0 íàáëþäàëè ðîñò êóëüòóðû áèîïëåíêîîáðàçóþùèõ øòàììîâ. Íàèáîëüøèé ïðèðîñò êîëè÷å-
ñòâà êëåòîê â áèîïëåíêå íàáëþäàëè ïðè ðÍ ïèòàòåëüíîé ñðåäû 7,0 – 2,1×109 ÊÎÅ/ìë. 

Áîëåå ýôôåêòèâíî íà ôîðìèðîâàíèå áèîïëåíêè S. epidermidis âëèÿëî ñîäåðæàíèå â ïèòàòåëüíîé ñðåäå 
2,0 % ãëþêîçû – êîëè÷åñòâî êëåòîê ïîñëå 3 ñóòîê êóëüòèâèðîâàíèÿ ñîñòàâëÿëî 2,3× 1011 ÊÎÅ/ìë, ÷òî â 25 
ðàç ïðåâûøàëî êîëè÷åñòâî êëåòîê â êîíòðîëüíûõ áèîïëåíêàõ. Ñîäåðæàíèå ñàõàðîçû â ïèòàòåëüíîé ñðåäå 
âûøå, ÷åì 1,0 %, à ãàëàêòîçû è ëàêòîçû âûøå, ÷åì 0,5 % – âûçâàëî óãíåòåíèå ôîðìèðîâàíèÿ áèîïëåíêè. 

Êëþ÷åâûå ñëîâà: áèîïëåíêà, S. epidermidis, ðÍ, ãëþêîçà, ñàõàðîçà, ëàêòîçà, ãàëàêòîçà. 

UDÑ 579. 61:616-078 
Effect of Environment Factors on Biofilm-Formation of Staphylococcus Epidermidis
Sidashenko O. I., Voronkova O. S., Shevchenko T. M., Vinnikov A. I. 
Abstract. Environmental factors and properties of microbial cells influence the process of biofilms forming 

and their properties. The most important factors are habitat pH, salt concentration, osmolarity, partial pressure, 
availability of nutrients and surface hydrophobicity distribution phase, the strength and type of fluid motion relative 
to the surface. 

Staphylococci are the one most known biofilm forming bacteria. Among them the top spot in their ability to 
biofilm-forming and infections associated with the formation of biofilms occupies S. epidermidis. 

Established that biofilm formation by S. epidermidis is acidic pH – 5,0-6,0 and pH 8,0. The largest increase in the 
number of cells in the biofilm was observed at pH 7,0 – 2,1×109 CFU/ml. On the 3 day of cultivation the number of 
cells in the biofilm of S. epidermidis by pH 5,0 was lower in 1,90×104 times, for pH 6,0 – 512 times, for pH 8,0 – 100 
times compared to the number CFU/ml biofilms that formed in medium with pH 7,0. Over acidity 4,0 the number of 
cells in culture was lower in 5,12×104 times compared with the control. 

Best biofilm formation by S. epidermidis affected content of 2,0 % glucose in the culture medium– number of 
cells after 3 days of cultivation was 2,3×1011 CFU/ml, which is 25 times higher than the number of cells in the control 
biofilm. The content of sucrose in the culture medium is higher than 1,0 %, and galactose and lactose is higher than 
0,5 % – caused inhibition of biofilm formation. 

Thus, we can say that the highest biomass of biofilms was recorded by a pH 7,0, which is close to the natural 
pH of cells stays strains of S. epidermidis. However, biofilm formation occurred at different pH values as acidic and 
alkaline. This can be seen as an important physiological features of metabolic staphylococci, which promotes bio-
films at extreme values of acidity. 

As to study the effect of different concentrations of mono- and disaccharides can assume that culture medium 
fully address the needs of system components carbohydrate to biosynthesis of biofilm of S. epidermidis. Further-
more, it is shown, that may staphylococci in biofilm mechanisms operate close to katabolitic repression biofilms 
formation that bacteria found in some species of the family Enterobacteriaceae. 

Keywords: biofilm, S. epidermidis, pH, glucose, sucrose, lactose, galactose. 
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