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Âñòóï. Ãí³éíî-çàïàëüí³ ³íôåêö³¿, ÿê³ âèêëèêàí³ 

àñîö³àö³ºþ ì³êðîðãàí³çì³â C. àlbicans ³ S. àureus º 
âàæëèâèì ïèòàííÿì äëÿ âèâ÷åííÿ äîñë³äíèê³â ð³çíèõ 
êðà¿í. Çà äàíèìè ë³òåðàòóðè ó 27 % öåé êîíñîðö³óì º 
ïðè÷èíîþ ãîñï³òàëüíèõ ³íôåêö³é òà â 11 % âèïàäê³â 
âèêëèêàº êàòåòåð-àñîö³éîâàí³ ³íôåêö³¿. [1, 6-8]. Àâ-
ñòðàë³éñüêèìè â÷åíèìè áóëî âñòàíîâëåíî ùî êàí-
äèäîçíî-ñòàô³ëîêîêîâà ³íôåêö³ÿ ó 20 % âèïàäê³â âè-
êëèêàº ãîñòðèé ï³ñëÿðîäîâ³ óñêëàäíåííÿ [2, 9]. 

Â ïàòîãåíåç³ ³íôåêö³éíèõ çàõâîðþâàíü, çà äàíè-
ìè àìåðèêàíñüêèõ äîñë³äíèê³â, áëèçüêî 80 % âñ³õ 
ì³êðîáíèõ ³íôåêö³é ó ëþäèíè ïðîò³êàþòü ç óòâîðåí-
íÿì á³îïë³âîê, â ÿêèõ áàêòåð³¿ îá’ºäíàí³ ñêëàäíèìè 
ì³æêë³òèííèìè çâ’ÿçêàìè, ùî ï³äòðèìóþòü «â³ä÷óòòÿ 
êâîðóìó» [1-3, 10]. 

Ó ñêëàä³ á³îïë³âîê ì³êðîîðãàí³çìè â 50-500 ðàç³â 
á³ëüø ñò³éê³ äî ä³¿ äåçèíô³êóþ÷èõ ðå÷îâèí, àíòèáàê-
òåð³àëüíèõ ïðåïàðàò³â, áàêòåð³îôàã³â, àíòèò³ë ³ ôàãî-
öèò³â [4, 11]. 

Ïðîöåñ àäãåç³¿ áàêòåð³é äî ïîâåðõí³ º îäíèì ³ç 
ïåðøèõ åòàï³â ó ôîðìóâàíí³ á³îïë³âîê. Â³äîìî, ùî 
àãðåñèâí³ñòü øòàì³â çàëåæèòü â³ä ¿õ ñòóï³íÿ ïàòî-
ãåííîñò³ òà â³ðóëåíòíîñò³. Àäãåç³ÿ ì³êðîîðãàí³çì³â – 
îäèí ³ç ôàêòîð³â ¿õ â³ðóëåíòíîñò³, ÿêèé âèçíà÷àº 1 
åòàï êîëîí³çàö³¿ ñóáñòðàò³â. 

Àäãåç³ÿ áàêòåð³àëüíîãî ïàòîãåíà ìîæå çä³éñíþ-
âàòèñÿ äî êîìïîíåíò³â ïîçàêë³òèííîãî ìàòðèêñà – 
ô³áðîíåêòèíó, êîëàãåíó, ëàì³íèíó òîùî. Á³ëêè ïî-
çàêë³òèííîãî ìàòðèêñà ñïðèÿþòü « ïðèêëåþâàííþ» 
áàêòåð³é äî êë³òèí – ì³øåíåé õàçÿ¿íà. Àäãåç³ÿ áàêòå-
ð³é äî òàêèõ á³ëê³â íîñèòü ñïåöèô³÷íèé õàðàêòåð òà 
âèçíà÷àº ñòóï³íü ðîçâèòêó ñò³éêîñò³ äî àíòèá³îòèê³â. 
Îäíèì ³ç ñïîñîá³â áëîêóâàííÿ ìåõàí³çì³â àäãåç³¿ º 
âèêîðèñòàííÿ àíòèáàêòåð³àëüíèõ ïðåïàðàò³â ó íèçü-
êèõ êîíöåíòðàö³ÿõ, ùî ³íã³áóþòü ïðîöåñ çàêð³ïëåí-
íÿ ïàòîãåí³â ïåðâèííîãî ³íô³êóâàííÿ. Ç ö³ºþ ìåòîþ 
ìîæëèâå çàñòîñóâàííÿ é ñïåöèô³÷íèõ áàêòåð³îôàã³â. 

Çà äàíèìè ë³òåðàòóðè, àäãåçèâí³ âëàñòèâîñò³ C. 
àlbicans ïîñèëþþòüñÿ ïðè óòâîðåíí³ àñîö³àö³¿ ç S. 
àureus, à òàêîæ çá³ëüøóºòüñÿ ïîë³ðåçèñòåíòí³ñòü 
øòàì³â äî õ³ì³îòåðàïåâòè÷íèõ ïðåïàðàò³â [5-7, 9-11]. 

Ìåòà äîñë³äæåííÿ – âèçíà÷åííÿ àäãåçèâíèõ 
âëàñòèâîñòåé ³çîëÿò³â òà ðåôåðåíòíèõ øòàì³â àñîö³-
àö³¿ C. albicans ³ S. aureus. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó äîñë³äæåíí³ 
áóëè âèêîðèñòàí³ 10 øòàì³â S. àureus âèä³ëåíèõ â³ä 

õâîðèõ íà ð³çí³ ãí³éíî – çàïàëüí³ ïðîöåñè, òà 4 ðå-
ôåðåíòí³ øòàìè ÀÒÑÑ 25923 â ÿêîñò³ êîíòðîëüíî¿ 
ãðóïè. Òàêîæ âèâ÷àëèñÿ 10 øòàì³â C. àlbicans, ÿê³ 
áóëè âèä³ëåí³ ç ìîêðîòèííÿ â³ä õâîðèõ íà ïíåâìîí³þ 
òà 4 ðåôåðåíòí³ øòàìè ÀÒÑÑ 885-653. 

Àäãåçèâí³ âëàñòèâîñò³ øòàì³â âèçíà÷àëè çà ìåòî-
äîì Â. ². Áðèë³ñà (1986). Ìàçêè ãîòóâàëè òà ôàðáóâà-
ëè çà Ðîìàíîâñüêèì – Ã³ìçå. Îö³íþâàëè àäãåç³þ ï³ä 
³ìåðñ³éíèì ì³êðîñêîïîì (îê. 7. × îá. 90). Êðèòåð³ÿìè 
àäãåçèâíèõ âëàñòèâîñòåé ì³êðîîðãàí³çì³â áóëè íà-
ñòóïí³ ïîêàçíèêè: ñåðåäí³é ïîêàçíèê àäãåç³¿ (ÑÏÀ), 
òîáòî ñåðåäíÿ ê³ëüê³ñòü ì³êðîîðãàí³çì³â, ùî ïð³êðè-
ïèëèñü äî îäíîãî åðèòðîöèòó, ïðè ï³äðàõóíêó 50 
åðèòðîöèò³â; êîåô³ö³ºíò ó÷àñò³ åðèòðîöèò³â (ÊÓÅ) – 
â³äñîòîê åðèòðîöèò³â, ÿê³ ìàþòü íà ïîâåðõí³ àäãåçî-
âàí³ ì³êðîîðãàí³çìè. Âèçíà÷àëè ö³ ïîêàçíèêè íà 50 
åðèòðîöèòàõ, ïðîäèâëÿþ÷è âñå ïðåäìåòíå ñêëî. ²ÀÌ 
(³íäåêñ àäãåçèâíîñò³ ì³êðîîðãàí³çì³â) – öå ñåðåäíÿ 
ê³ëüê³ñòü ì³êðîáíèõ êë³òèí àäãåçîâàíèõ íà îäíîìó 
åðèòðîöèò³, ùî áåðå ó÷àñòü â àäãåçèâíîìó ïðîöåñ³. 

Ðîçðàõóíîê öüîãî ïîêàçíèêà çä³éñíþâàâñÿ çà 
ôîðìóëîþ: 

    ÑÏÀ × 100
²ÀÌ =                        ,
          ÊÓÅ

äå ²ÀÌ – ³íäåêñ àäãåçèâíîñò³ ì³êðîîðãàí³çì³â,
 ÑÏÀ – ñåðåäí³é ïîêàçíèê àäãåç³¿,
 ÊÓÅ – êîåô³ö³ºíò ó÷àñò³ åðèòðîöèò³â à àäãåç³¿. 

Ïðè ²ÀÌ  1,75 ì³êðîîðãàí³çìè ââàæàþòüñÿ íå-
àäãåçèâíèìè; ïðè ²ÀÌ â³ä 1,75 äî 2,49 – íèçüêîàä-
ãåçèâíèìè, ïðè 2,51 – 4,. 0 – ñåðåäíüîàäãåçèâíèìè, 
ïðè ²ÀÌ>4,00 – âèñîêîàäãåçèâíèìè. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Â ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü áóëè îòðèìàí³ 
íàñòóïí³ äàí³ (òàáë.). 

Âèñîêîàäãåçèâí³ âëàñòèâîñò³ ìàëè ³çîëÿòè C. 
albicans ³ S. aureus, íèçüêîàäãåçèâí³ òà ñåðåäíüî-
àäãåçèâí³ – ðåôåðåíòí³ øòàìè. Òàê, ²ÀÌ äëÿ ³çî-
ëÿò³â C. albicans ñêëàâ 5,72±1,1, äëÿ ðåôåðåíòíèõ 
øòàì³â – 3,09±0,15 (ð³çíèöÿ äîñòîâ³ðíà ð<0,05). 
Ïîêàçíèêè ³íäåêñó àäãåçèâíîñò³ äëÿ ³çîëÿò³â S. au-
reus ñêëàëè 4,98±1,3, äëÿ ðåôåðåíòíèõ øòàì³â – 
2,44±0,54 (ðèñ.) Íàéâèùèìè ïîêàçíèêè àäãåçèâíèõ 
âëàñòèâîñòåé âèÿâèëèñü ó àñîö³àö³é ì³êðîðãàí³çì³â 
C. albicans ³ S. aureus, ùî ìîæëèâî ñâ³ä÷èòü ïðî ïî-
ñèëåííÿ â³ðóëåíòíèõ âëàñòèâîñòåé öèõ ïàòîãåí³â 
ó êîíñîðö³óì³. ²ÀÌ äëÿ ³çîëÿò³â C. albicans ³ S. au-
reus ñêëàâ 7,17±1,76, äëÿ ðåôåðåíòíèõ øòàì³â – 
3,41±1,24 (ð³çíèöÿ äîñòîâ³ðíà ð<0,05). Ç 60 øòàì³â 
çîëîòèñòîãî ñòàô³ëîêîêà, ÿê³ âèâ÷àëèñÿ 84,7 % ìàëè 
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âèñîêîàäãåçèâí³ âëàñòèâîñò³, 8,5 % áóëè íèçüêîàä-
ãåçèâíèìè ³íø³ 6,8 % – íåàäãåçèâíèìè. Øòàìè C. 
àlbicans ìàëè âèñîêîàäãåçèâí³ âëàñòèâîñò³ ó 87 %, 
íèçüêîàäãåçèâí³ – áëèçüêî ó 13 %. 

Ïðè âèâ÷åíí³ àäãåçèâíèõ âëàñòèâîñòåé C. àlbi-
cans ³ S. àureus â ì³êðîïðåïàðàòàõ, íà ïîâåðõí³ åðè-
òðîöèò³â âèÿâëÿëè ÿê îêðåì³ áàêòåð³àëüí³ êë³òèíè, 
òàê ³ ãðóïè êë³òèí, îáۥºäíàí³ ì³æ ñîáîþ ³íêîëè, ó âè-
ãëÿä³ ñóö³ëüíîãî øàðó. Òàêà êàðòèíà ñïîñòåð³ãàëàñü 
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Òàáëèöÿ 

Ïîêàçíèêè àäãåçèâíèõ âëàñòèâîñòåé ³çîëÿò³â òà 
ðåôåðåíòíèõ øòàì³â C. albicans ³ S. àureus

¹ 
Ãðóïè äîñë³äæóâàíèõ øòàì³â
C. albicans ³ S. aureus

Êîåô³ö³åíò ó÷àñò³ 
åð³òðîöèò³â %

Ñåðåäí³é ïî-
êàçíèê àäãåç³¿

²íäåêñ àäãåçèâíîñò³ 
ì³êðîîðãàí³çì³â

1. ³çîëÿòè C. albicans 86,18±3,59* 3,63±0,25* 5,72±1,1*
2. ðåôåðåíòí³ øòàìè C. albicans ÀÒÑÑ 885-653 77,12±2,64 2,25±0,15* 3,09±0,15*
3. ³çîëÿòè S. aureus 81,15±1,24* 3,15±0,33* 4,98±1,3*
4. ðåôåðåíòí³ øòàìè S. aureus ÀÒÑÑ 25923 74,7±6,5* 2,05±0,33* 2,44±0,54*
5. ³çîëÿòè C. albicans ³ S. aureus 91,31±5,16* 4,15±0,97* 7,17±1,76*
6. ðåôåðåíòí³ øòàìè C. albicans ³ S. aureus 80,23±3,61* 2,88±0,41* 3,41±1,24*

Ïðèì³òêà: * – ð³çíèöÿ äîñòîâ³ðíà ð<0,05. Ðåçóëüòàòè äîñë³äæåíü 3 åêñïåðèìåíò³â. 

Ðèñ. Àäãåçèâí³ âëàñòèâîñò³ S. àureus (1à – àäãåçèâí³ âëàñòèâîñò³ ðåôåðíòíèõ 

øòàì³â S. àureus; 1á – àäãåçèâí³ âëàñòèâîñò³ ³çîëÿò³â S. àureus). 

à
ó âèñîêîàäãåçèâíèõ, à ³íîä³ ó 
ñåðåäíüîàäãåçèâíèõ øòàì³â 
çîëîòèñòîãî ñòàô³ëîêîêà. 
ßêùî êóëüòóðè ì³êðîîðãà-
í³çì³â áóëè íåàäãåçèâíèìè, 
òî íà ïîâåðõí³ åðèòðîöèò³â 
áàêòåð³¿ íå âèÿâëÿëèñÿ. 

Âèñíîâêè. Â ðåçóëüòàò³ 
ïðîâåäåíîãî äîñë³äæåííÿ 
ìîæíà çðîáèòè âèñíîâîê, 
ùî ³çîëÿòè C. àlbicans ³ S. 
àureus ìàþòü á³ëüø âèñî-
ê³ àäãåçèâí³ âëàñòèâîñò³ í³æ 
ðåôåðåíòí³ øòàìè, öå ìîæ-
ëèâî ïîâ’ÿçàíî ³ç ñòóïåíåì 

¿õ ïàòîãåííîñò³. Íàéâèùèìè ïîêàçíèêè àäãåçâíîñ-
ò³ âèÿâèëèñü ó àñîö³àö³¿ C. àlbicans ³ S. àureus (²ÀÌ 
7,17±1,76), öå ìîæå âêàçóâàòè íà àãðåñèâí³ âëàñòè-
âîñò³ öèõ ì³êðîîðãàí³çì³â ïðè ïîºäíàíí³ ¿õ ó êîíñîð-
ö³óì òà âïëèâàòè íà ïåðåá³ã ³ òÿæê³ñòü çàõâîðþâàíü. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïåðñïåê-
òèâíèì íàïðÿìêîì ïîäàëü øèõ äîñë³äæåíü º âèçíà-
÷åííÿ ÷óòëèâîñò³ äî õ³ì³îòåðàïåâòè÷íèõ ïðåïàðàò³â 
âèñîêîàäãåçèâíèõ øòàì³â. 
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ÀÄÃÅÇÈÂÍ² ÂËÀÑÒÈÂÎÑÒ² ÀÑÎÖ²ÀÖ²¯ ÑÀNDIDA ALBICANS ² STAPHYLOCOCCUS AUREUS
Ì³íóõ³í Â. Â., Êî÷íºâà Î. Â., Ãðàìàòþê Ñ. Ì., Ñóõîìëèí Ì. Ï. 
Summary. Àñîö³àö³ÿ C. àlbicans ³ S. àureus º çáóäíèêàìè áàãàòüîõ ãí³éíî-çàïàëüíèõ ³íôåêö³é, â òîìó ÷èñë³ ³ 

íîçîêîì³àëüíèõ. Á³ëüø³ñòü ç öèõ ³íôåêö³é ïðîò³êàþòü ç óòâîðåííÿì á³îïë³âîê, ïåðøèì åòàïîì ôîðìóâàííÿ ÿêèõ º 
àäãåç³ÿ ì³êðîîðãàí³çì³â äî ïîâåðõí³. Öåé ïðöåñ âèçíà÷àº ñòóï³íü ïàòîãåííîñò³ øòàì³â. Â ðåçóëüòàò³ ïðîâåäåíîãî 
äîñë³äæåííÿ áóëî âñàíîâëåíî, ùî ³çîëÿòè C. àlbicans ³ S. àureus ìàþòü á³ëüø âèñîê³ ïîêàçíèêè àäãåçèâíèõ âëàñ-
òèâîñòåé í³æ ðåôåðåíòí³ øòàìè. Íàéâèùèìè ïîêàçíèêè àäãåçâíîñò³ âèÿâèëèñü ó àñîö³àö³¿ C. àlbicans ³ S. àureus 
(²ÀÌ 7,17±1,76), öå ìîæå ñâ³ä÷èòè ïðî ïîñèëåííÿ àãðåñèâíîñò³ öèõ ì³êðîîðãàí³çì³â ïðè ïîºäíàíí³ â êîíñîðö³óì òà 
âïëèâàòè íà ïåðåá³ã ³ òÿæê³ñòü çàõâîðþâàíü, ÿê³ âèêëèêàí³ äåê³ëüêîìà ïàòîãåíàìè. 

Êëþ÷îâ³ ñëîâà: àñîö³àö³ÿ C. àlbicans ³ S. àureus, àäãåç³ÿ, á³îïë³âêà. 
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ÀÄÃÅÇÈÂÍÛÅ ÑÂÎÉÑÒÂÀ ÀÑÎÖÈÀÖÈÈ ÑÀNDIDA ALBICANS È STAPHYLOCOCCUS AUREUS
Ìèíóõèí Â. Â., Êî÷íåâà Å. Â., Ãðàìàòþê Ñ. Í., Ñóõîìëèí Í. Ï. 
Ðåçþìå. Àñîöèàöèÿ C. àlbicans è S. àureus ÿâëÿåòñÿ âîçáóäèòåëåì ìíîãèõ ãíîéíî-âîñïàëèòåëüíûõ èíôåê-

öèé, â òîì ÷èñëå è íîçîêîìèàëüíûõ. Áîëüøèíñòâî ýòèõ èíôåêöèé ïðîòåêàþò ñ îáðàçîâàíèåì áèîïëåíîê, ïåðâûì 
ýòàïîì ôîðìèðîâàíèÿ êîòîðûõ ÿâëÿåòñÿ àäãåçèÿ ìèêðîîðãàíèçìîâ ê ïîâåðõíîñòè. Ýòîò ïðîöåñ îïðåäåëÿåò ñòå-
ïåíü ïàòîãåííîñòè øòàìîâ. Â ðåçóëüòàòå ïðîâåäåíîãî èññëåäîâàíèÿ áûëî óñòàíîâëåíî, ÷òî èçîëÿòû C. àlbicans è 
S. àureus èìåþò áîëåå âûñîêèå ïîêàçàòåëè àäãåçèâíûõ ñâîéñòâ ÷åì ðåôåðåíòíûå øòàìû. Íàèâûñøèìè ïîêàçà-
òåëè àäãåçèâíîñòè âèÿâèëèñü ó àñîöèàöèè C. àlbicans ³ S. àureus (ÈÀÌ 7,17±1,76), ýòî ìîæåò ñâèäåòåëüñòâîâàòü î 
áîëüøåé àãðåñèâíîñòè ìèêðîîðãàíèçìîâ ïðè ñâÿçûâàíèè èõ â êîíñîðöèóì, à òàêæå âëèÿòü íà òå÷åíèå è òÿæåñòü 
çàáîëåâàíèé, êîòîðûå âûçâàíû íåñêîëüêèìè ïàòîãåíàìè. 

Êëþ÷åâûå ñëîâà: àñîöèàöèÿ C. àlbicans è S. àureus, àäãåçèÿ, áèîïëåíêà. 
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Adhesive Propeties of Association Candida Albicans and Staphylococcus Aureus
Minukhin V., Kochneva O., Gromatiuk S., Sukhomlyn M. 
Summary. Association of C. albicans and S. aureus are the pathogens a lot of pyo-inflammatory infections, including 

nosocomial. Most of these infections occur with formation of biofilms, the first stage of the formation is adhesion of the 
microorganisms to the surface. This process determines the degree of pathogenicity of strains. 

Purpose of the research. Determination adhesive properties of the isolates and reference strains of association S. 
aureus and C. albicans. 

 Materials and methods. In the researching was used 10 strains of S. aureus and extracted from patients with various 
pyo-inflammatory processes, 4 reference strains ATCC 25923 as a control group. 10 strains of C. albicans were also stud-
ied and were isolated from sputum from patients with pneumonia and 4 reference strains ATCC 885-653. 

Adhesive properties of strains were determined by the method Brylisa V. I. (1986). Smears were prepared and stained 
by the Romanovsky – Himze. Adhesion was evaluated under immersion microscope (ok. 7. × ob. 90). Criteria of adhesive 
properties of microorganisms were following indicators: the average index of adhesion (AIA), it’s average number of mi-
croorganisms which were attached to one erythrocytes, in counting of 50 erythrocytes; participation rate of erythrocytes 
(PRE) – the percentage of red blood cells which have on their surface adhesive microorganisms. These rates were deter-
mined on 50 erythrocytes, checking all surface of the slide. Index adhesiveness of microorganisms (IAM) – the average 
number of adhesive microbial cells on one erythrocyte that take part in the adhesion process.  

When IAM  1,75 microorganisms is not adhesive ; IAM from 1,75 to 2,49 – low adhesive, if 2,51 – 4,0 – mediumadhe-
sive, when IAM>4,00 high adhesive. 

Results. Isolates of C. albicans and S. aureus have high adhesive properties reference strains have medium and low 
adhesive properties. As IAM for isolates C. albicans is 5,72±1,1, for reference strains – 3,09±0,15. Rates of index adhe-
siveness for isolates S. aureus are 4,98±1,3, for reference strains – 2,44±0,54. The highest indicators of adhesive prop-
erties were determined in association microorganisms C. albicans and S. aureus that is proof about increasing virulence 
abilities in consortium. IAM for isolates C. albicans and S. aureus is 7,17±1,76, for reference strains – 3,41±1,24. From 
the 60 strains of S. aureus which were studied, 84,7 % had high adhesive properties, 8,5 % were low adhesive, 6,8 was not 
adhesive. C. albicans strains had high adhesive properties in 87 % and low adhesive about 13 %. 

In studying adhesive properties C. albicans and S. aureus in the microscopic slides, on the surface of erythrocytes 
were determined as separate cells so groups of cells which combined to each other sometimes in continuous sphere. This 
pattern was observed in high adhesive sometimes in the medium adhesive strains of S. aureus. If the bacterial cultures 
were not adhesive, bacteria would not detect on the surface of erythrocyte. 

In a result of research was defined that isolates of S. aureus and C. albicans have higher adhesive properties than 
reference strains due to their degree of pathogenecity. The highest rates were detected in the association of C. albicans 
and S. aureus (IAM 7,17±1,76), it may indicate on aggressiveness properties of these microorganisms at joining in the 
consortium and influence the course and severity of disease. 

Key words: association of S. Aureus and C. Albicans, adhesion, biofilm. 
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