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Ðîáîòà âèêîíàíà â ðàìêàõ ïëàíîâî¿ ÍÄÐ ëàáîðà-
òîð³¿ á³îõ³ì³¿ ì³êðîîðãàí³çì³â òà ïîæèâíèõ ñåðåäîâèù 
ÄÓ «²íñòèòóò ì³êðîá³îëîã³¿ ³ ³ìóíîëîã³¿ ³ì. ². ². Ìå÷íèêî-
âà Íàö³îíàëüíî¿ àêàäåì³¿ ìåäè÷íèõ íàóê Óêðà¿íè» «Äî-
ñë³äæåííÿ ðîë³ ì³êðîôëîðè äèñòàëüíèõ â³ää³ë³â êèø-
êîâîãî òðàêòó â ï³äòðèìö³ îêñàëàòíîãî ãîìåîñòàçó» 
ÍÀÌÍ 113/2013, ¹ äåðæ. ðåºñòðàö³¿ 0113U001519. 

Âñòóï. Çà äàíèìè åï³äåì³îëîã³÷íèõ äîñë³äæåíü â 
Óêðà¿í³ á³ëüøå ïîëîâèíè äîðîñëîãî íàñåëåííÿ ñòðàæ-
äàº â³ä íàäì³ðíî¿ âàãè [1]. Íà îñíîâ³ îñòàíí³õ íàóêîâèõ 
äàíèõ îæèð³ííÿ º ë³äèðóþ÷èì ôàêòîðîì ðèçèêó ðîçâè-
òêó àðòåð³àëüíî¿ ã³ïåðòåíç³¿, ³øåì³÷íî¿ õâîðîáè ñåðöÿ, 
öåðåáðîâàñêóëÿðíî¿ ïàòîëîã³¿. Ó õâîðèõ ç íàäì³ðíîþ 
âàãîþ çðîñòàº ðèçèê ðîçâèòêó öóêðîâîãî ä³àáåòó 2 
òèïó, äèñë³ï³äåì³¿, ñèíäðîìó àïíîå ó â³ ñí³, øëóíêîâî 
– ñòðàâîõ³äíîãî ðåôëåêñó, æîâ÷íî – êàì’ÿíî¿ õâîðî-
áè, ðåïðîäóêòèâíî¿ äèñôóíêö³¿, äåôîðìóþ÷îãî îñ-
òåîàðòðîçó, õðîí³÷íî¿ âåíîçíî¿ íåäîñòàòíîñò³ íèæí³õ 
ê³íö³âîê, äåÿêèõ ôîðì ðàêó [2]. Ïðîòÿãîì îñòàííüîãî 
äåñÿòèë³òòÿ ïðîâåäåíî äåê³ëüêà íàóêîâèõ äîñë³äæåíü 
ñïðÿìîâàíèõ íà âèâ÷åííÿ ðîë³ ì³êðîôëîðè â ïðîöå-
ñàõ ìåòàáîë³çìó ìàêðîîðãàí³çìó. Â 2007ð. P. D. Cani 
ç ñï³âàâ. âèñóíóâ ã³ïîòåçó, çã³äíî ÿê³é ãðàìíåãàòèâí³ 
áàêòåð³¿ ä³þòü ÿê òðèãåðè õðîí³÷íîãî çàïàëåííÿ íèçü-
êîãî ñòóïåíþ àêòèâíîñò³ ³ ñïðèÿþòü ðîçâèòêó ìåòà-
áîë³÷íîãî ñèíäðîìó íà ôîí³ áàãàòî¿ æèðàìè ä³ºòè [5]. 
Á³ëüø³ñòü áàêòåð³é, ùî êîëîí³çóþòü êèøê³âíèê, â³äíî-
ñÿòüñÿ äî êàòåãîð³¿ óìîâíî – ïàòîãåííî¿ ì³êðîôëîðè. 
Àëå ïîíÿòòÿ «óìîâíà» ³ «áåçóìîâíà» ïàòîãåíí³ñòü â 
á³ëüøîñò³ óòèë³òàðí³, ³ ãðàíü ì³æ íèìè íå çàâæäè ïåðå-
êîíëèâà. Â çâ’ÿçêó ç öèì âèâ÷åííÿ á³îëîã³÷íèõ âëàñòè-
âîñòåé ì³êðîôëîðè ìîæå äîïîìîãòè â ðîçâ’ÿçàíí³ ïè-
òàíü ïàòîãåííîñò³. «Êîëîí³çàö³ÿ» îçíà÷àº çàêð³ïëåííÿ 
(àäãåç³þ) òà ïîäàëüøå ðîçìíîæåííÿ ì³êðîîðãàí³çì³â, 
¿¿ âèâ÷åííÿ ìàº âåëèêó çíà÷åííÿ íà ðîçóì³íí³ âçàºìî-
ä³¿ áàêòåð³é ç ðåöåïòîðàìè åï³òåë³îöèò³â [3]. 

Ìåòà äîñë³äæåííÿ – âèâ÷èòè àäãåçèâí³ âëàñòè-
âîñò³ ì³êðîôëîðè êèøê³âíèêà ó îñ³á ç ð³çíèìè ñòóïå-
íÿìè îæèð³ííÿ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá’ºêòîì äîñë³-
äæåííÿ áóëè 227 øòàì³â ì³êðîîðãàí³çì³â, âèëó÷åíèõ 
â³ä îñ³á ç ð³çíèìè ñòóïåíÿìè îæèð³ííÿ: E. Colli – 46 
øòàì³â, Enterobacter spp. – 27 øòàì³â, Bifidobacterium 

spp. – 54 øòàìè, Lactobacillus spp. – 48 øòàì³â, En-
terococcus spp. – 40 øòàì³â, Candida spp. – 22 øòàìè. 
Òàêîæ äîñë³äæåíî 63 øòàìè â³ä êîíòðîëüíî¿ ãðóïè ç 
íîðìàëüíîþ âàãîþ: E. Colli – 12 øòàì³â, Enterobac-
ter spp. – 9 øòàì³â, Bifidobacterium spp. – 12 øòà-
ì³â, Lactobacillus spp. – 10 øòàì³â, Enterococcus 
spp. – 16 øòàì³â, Candida spp. – 4 øòàìè. Àäãåçèâí³ 
âëàñòèâîñò³ ì³êðîîðãàí³çì³â âèâ÷àëè çà äâîìà ìå-
òîäàìè: íà ôîðìàë³í³çîâàíèõ åðèòðîöèòàõ ëþäè-
íè 0 (I) Rh (+) ãðóïè êðîâ³ çà ðîçãîðíóòèì ìåòîäîì 
Â. ². Áð³ë³ñ ³ç ñï³â. òà íà áóêàëüíèõ åï³òåë³îöèòàõ çà 
ìåòîäîì Goldmana D., Goetzl E. ó ìîäèô³êàö³¿ Ìàÿí-
ñüêîãî À. Í. [4]. Àäãåçèâí³ âëàñòèâîñò³ îö³íþâàëè çà 
òàêèìè êðèòåð³ÿìè: ñåðåäí³é ïîêàçíèê àäãåç³¿ (ÑÏÀ), 
òîáòî ñåðåäíÿ ê³ëüê³ñòü ì³êðîîðãàí³çì³â, ùî ïðèêð³-
ïèëèñü äî îäíîãî åðèòðîöèòà, ïðè ï³äðàõóíêó 50 åðè-
òðîöèò³â àáî 50 êë³òèí áóêàëüíîãî åï³òåë³þ; êîåô³ö³-
ºíò ó÷àñò³ åðèòðîöèò³â/áóêàëüíèõ êë³òèí (ÊÓÅ/ÊÓÁÊ) 
– â³äñîòîê åðèòðîöèò³â (áóêàëüíèõ êë³òèí), ÿê³ ìàþòü 
íà ïîâåðõí³ àäãåçîâàí³ ì³êðîîðãàí³çìè. Âèçíà÷àëè 
ö³ ïîêàçíèêè íà ï’ÿòäåñÿòè åðèòðîöèòàõ (áóêàëüíèõ 
åï³òåë³îöèòàõ), ïðîäèâëÿþ÷èñü âñå ïðåäìåòíå ñêëî. 
²ÀÌ (³íäåêñ àäãåçèâíîñò³ ì³êðîîðãàí³çì³â) – öå ñåðåä-
íÿ ê³ëüê³ñòü ì³êðîáíèõ êë³òèí, àäãåçîâàíèõ íà îäíîìó 
åðèòðîöèò³ àáî êë³òèí³ áóêàëüíîãî åï³òåë³þ, ùî áåðå 
ó÷àñòü â àäãåçèâíîìó ïðîöåñ³. Ðîçðàõóíîê ïîêàçíèêà 
ïðîâîäèëè çà ôîðìóëîþ ²ÀÌ = ÑÏÀ*100/ÊÓÅ. Ïðè ²ÀÌ 
ìåíøå 1,75 ì³êðîîðãàí³çìè ââàæàþòü íåàäãåçèâíè-
ìè; ïðè ²ÀÌ â³ä 1,76 äî 2,49 – íèçüêî àäãåçèâíèìè, 
ïðè 2,51 – 4,0 – ñåðåäíüî àäãåçèâíèìè, ïðè ²ÀÌ á³ëü-
øå 4,0 – âèñîêî àäãåçèâíèìè. 

Îòðèìàí³ ðåçóëüòàòè ï³äëÿãàëè ñòàòèñòè÷í³é îá-
ðîáö³ çàãàëüíîïðèéíÿòíèìè ìåòîäàìè ñòàòèñòèêè ç 
âèêîðèñòàííÿì çíà÷åíü ñåðåäíüîãî àðèôìåòè÷íîãî 
(Ì), ïîìèëêè ñåðåäíüîãî àðèôìåòè÷íîãî (m). Ôîð-
ìóâàííÿ áàçè äàíèõ ³ ¿õ ñòàòèñòè÷íèé àíàë³ç ïðîâå-
äåíî ç âèêîðèñòàííÿì ñïåö³àë³çîâàíî¿ êîìï’þòåðíî¿ 
ïðîãðàìè Statistika10.0 òà MS Excel 2007. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Â 
õîä³ ïðîâåäåíèõ äîñë³äæåíü áóëî âñòàíîâëåíî, ùî 
àäãåçèâí³ âëàñòèâîñò³ ì³êðîîðãàí³çì³â, âèä³ëåíèõ â³ä 
ëþäåé ç íàäì³ðíîþ âàãîþ òà àäãåçèâí³ âëàñòèâîñò³ 
ì³êðîîðãàí³çì³â, âèä³ëåíèõ â³ä ëþäåé ç íîðìàëüíîþ 
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âàãîþ ìàþòü â³äì³ííîñò³. Òàê ²ÀÌ åíòåðîêîê³â, âèä³-
ëåíèõ â³ä ïàö³ºíò³â ç îæèð³ííÿì, ñêëàâ 2,21 ± 0,54, à 
²ÀÌ åíòåðîêîê³â, âèä³ëåíèõ â³ä êîíòðîëüíî¿ ãðóïè, 
ñêëàâ 2,60 ± 0,34. ²ÀÌ ëàêòîáàêòåð³é, âèä³ëåíèõ â³ä 
îñ³á ç íàäì³ðíîþ âàãîþ áóâ äåùî âèù³é, í³æ ó îñ³á 
ç íîðìàëüíîþ âàãîþ, â³äïîâ³äíî 3,84 ± 1,15 ïðîòè 
2,43 ± 0,32. Á³ô³äîáàêòåð³¿, ÿê³ âèä³ëåíí³ ç êèøê³âíèêà 
îñ³á ç îæèð³ííÿì ìàëè á³ëüø íèçüêèé ²ÀÌ – 2,13 ± 0,49, 
â ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ -2,56 ± 0,4. Â³äì³-
÷àºòüñÿ ï³äâèùåííÿ àäãåçèâíèõ âëàñòèâîñòåé E. ñolli 
òà Enterobacter spp. â³äïîâ³äíî 3,15 ± 1,11 ³ 4,25 ± 0,96 
â ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ, äå ²ÀÌ E. ñolli 
ñêëàäàâ 2,31 ± 0,32 òà ²ÀÌ Enterobacter spp. ñêëàäàâ 
2,51 ± 0,43. Ïðîñòåæóâàâñÿ çâîðîòí³é êîðåëÿö³éíèé 
çâ’ÿçîê ì³æ ê³ëüê³ñòþ ³ àäãåçèâíèìè âëàñòèâîñòÿìè 
ëàêòî- ³ á³ô³äîáàêòåð³é. Òàê êîåô³ö³ºíòè êîðåëÿö³¿ 
ñêëàëè â³äïîâ³äíî -0,75 ³ -0,73, ùî ìîæíà ïîÿñíè-
òè ðåàêö³ºþ ïðèñòîñóâàííÿ íîðìàëüíî¿ ì³êðîôëîðè 
êèøê³âíèêà â óìîâàõ ì³æâèäîâî¿ áîðîòüáè çà ³ñíó-
âàííÿ. Íàïðèêëàä, ó ëàêòîáàêòåð³é, âèä³ëåíèõ â³ä îñ³á 
ç îæèð³ííÿì, â³äì³÷àºòüñÿ çá³ëüøåííÿ ²ÀÌ íà ôîí³ 
çìåíøåííÿ ¿õ çàãàëüíî¿ ê³ëüêîñò³. Ó ãðàìíåãàòèâíî¿ 
ì³êðîôëîðè òà åíòåðîêîê³â äîñòîâ³ðíèé êîðåëÿö³é-
íèé çâ’ÿçîê ê³ëüêîñò³ ³ àäãåç³¿ áóâ â³äñóòí³é (òàáë.). 

Â ðåçóëüòàò³ ðÿäó ïðîâåäåíèõ åêñïåðèìåíò³â áóëî 
âèÿâëåíî, ùî ²ÀÌ äî áóêàëüíîãî åï³òåë³þ áóâ äåùî 
âèùèé, í³æ äî åðèòðîöèò³â. Òàê, íàïðèêëàä, ²ÀÌ åíòå-
ðîêîê³â äî åðèòðîöèò³â ñêëàâ 2,21 ± 0,54, ùî â³äíîñèòü 
¿õ äî ñåðåäíüî àäãåçèâíèõ øòàì³â, à ²ÀÌ äî áóêàëü-
íîãî åï³òåë³þ ñêëàâ 4,65 ± 1,69, ùî ñâ³ä÷èòü ïðî âè-
ñîêó àäãåçèâí³ñòü äîñë³äíèõ øòàì³â. Ïðè öüîìó ñë³ä 
â³äì³òèòè âèñîêó ñòóï³íü êîðåëÿö³éíîãî çâ’ÿçêó ì³æ 
àäãåç³ºþ íà êë³òèíàõ áóêàëüíîãî åï³òåë³þ òà àäãåç³ºþ 
íà åðèòðîöèòàõ. Òàê ó ëàêòîáàêòåðèé, á³ô³äîáàêòåð³é 
òà åøåð³õ³é, êîåô³ö³ºíòè ë³í³éíî¿ êîðåëÿö³¿ ñêëàäàëè 

â³äïîâ³äíî 0,82, 0,73 òà 0,84, à ó åíòåðîáàêòåðà òà åí-
òåðîêîêà öåé êîåô³ö³ºíò ñêëàâ 0,64 ³ 0,52, ùî ñâ³ä÷èòü 
ïðî ñåðåäíþ ñòóï³íü çâ’ÿçêó (òàáë.). 

Âèñíîâêè. 
1. Õàðàêòåð õàð÷óâàííÿ ëþäèíè ìàº âïëèâ 

íà ôîðìóâàííÿ àäãåçèâíèõ âëàñòèâîñòåé ì³êðî-
îðãàí³çì³â, ùî êîëîí³çóþòü êèøê³âíèê. 

2. Ó îñ³á ç îæèð³ííÿì â³äì³÷àºòüñÿ çá³ëüøåííÿ 
çäàòíîñò³ äî àäãåçèâíîãî ïðîöåñó ãðàìíåãàòèâíèõ 
ì³êðîîðãàí³çì³â êèøê³âíèêà, ùî ñâ³ä÷èòü íà êîðèñòü 
ñòâåðäæåííÿ ïðî ó÷àñòü ãðàìíåãàòèâíî¿ ì³êðîôëîðè 
â ôîðìóâàíí³ õðîí³÷íîãî çàïàëåííÿ íèçüêîãî ñòóïå-
íþ àêòèâíîñò³ ó ëþäåé ç íàäì³ðíîþ âàãîþ. 

3. Ì³êðîôëîðà êèøê³âíèêà ïðîÿâëÿº á³ëüø âèðà-
æåí³ àäãåçèâí³ âëàñòèâîñò³ äî áóêàëüíîãî åï³òåë³þ, 
í³æ äî åðèòðîöèò³â, ùî â ñâîþ ÷åðãó ñâ³ä÷èòü ïðî 
ïð³îðèòåò äîñë³äæåííÿ àäãåçèâíèõ âëàñòèâîñòåé, 
â³äïîâ³äíî, íà áóêàëüíîìó åï³òåë³¿. Á³ëüø âèñîêà 
àäãåç³ÿ íà áóêàëüíèõ åï³òåë³îöèòàõ ïîÿñíþºòüñÿ âå-
ëèêèìè ðîçì³ðàìè êë³òèí â ïîð³âíÿíí³ ç åðèòðîöèòà-
ìè. Òîáòî ó îäíîãî áóêàëüíîãî åï³òåë³îöèòà á³ëüøà 
ïëîùà äëÿ àäãåç³¿ ì³êðîîðãàí³çì³â. Òàêîæ íå ñë³ä 
íåõòóâàòè ñïîð³äíåí³ñòþ áóêàëüíîãî ³ êèøêîâîãî 
åï³òåë³þ, ÿê ïðèðîäíèõ óìîâ ³ñíóâàííÿ äîë³äæóâàíî¿ 
ì³êðîôëîðè. Ñë³ä â³äì³òèòè, ùî áóêàëüíèé åï³òåë³é 
á³ëüø äîñòóïíèé äëÿ äîñë³äæåííÿ í³æ åðèòðîöèòè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Â íàø 
÷àñ â³äîìîñò³ ïðî âïëèâ ì³êðîôëîðè íà ôîðìóâàííÿ 
îæèð³ííÿ äîñèòü îáìåæåí³. Òèì á³ëüø ðîëü ãðàìíå-
ãàòèâíî¿ ì³êðîôëîðè â ôîðìóâàíí³ õðîí³÷íîãî çàïà-
ëåííÿ íèçüêîãî ñòóïåíþ àêòèâíîñò³ ìàëî âèâ÷åíà é 
ìàº âèãëÿä ã³ïîòåçè, ùî ïîòðåáóº ïîäàëüøîãî äîñë³-
äæåííÿ. Â öüîìó ïëàí³ ìàº çíà÷åííÿ âèâ÷åííÿ ³íøèõ 
ôàêòîð³â ïàòîãåííîñò³ ì³êðîîðãàí³çì³â â çâ’ÿçêó ç 
ïðîÿâàìè çàïàëüíèõ ðåàêö³é îðãàí³çìó ó îñ³á ç íàä-
ì³ðíîþ âàãîþ. 

Òàáëèöÿ

Àäãåçèâí³ âëàñòèâîñò³ ì³êðîôëîðè êèøê³âíèêà

Ì³êðîîð-
ãàí³çìè

Àäãåç³ÿ ì³êðîîðãàí³çì³â âèä³-
ëåíèõ â³ä îñ³á ç îæèð³ííÿì íà 
ôîðìàë³çîâàíèõ åðèòðîöèòàõ

Àäãåç³ÿ ì³êðîîðãàí³çì³â âèä³-
ëåíèõ â³ä îñ³á ç îæèð³ííÿì íà 
êë³òèíàõ áóêàëüíîãî åï³òåë³þ

Àäãåç³ÿ ì³êðîîðãàí³çì³â âèä³-
ëåíèõ â³ä êîíòðîëüíî¿ ãðóïè íà 
ôîðìàë³çîâàíèõ åðèòðîöèòàõ

p

ÑÏÀ ÊÓÅ ²ÀÌ ÑÏÀ ÊÓÁÊ ²ÀÌ ÑÏÀ ÊÓÅ ²ÀÌ

Enterococ-
cus spp. 1,87 ± 0,68 82,05 ± 1,13 2,21 ± 0,54 4,55 ± 1,80 96,35 ± 5,97 4,65 ± 1,69 2,26 ± 0,46 86,38 ± 7,84 2,60 ± 0,34   0.05

Lactobacil-
lus spp. 3,66 ± 1,19 96,0 ± 0,81 3,84 ± 1,15 4,24 ± 1,79 94,75 ± 9,18 4,37 ± 1,07 2,31 ± 0,33 93,40 ± 2,99 2,43 ± 0,32   0.01

Bifidobac-
terium spp. 1,87 ± 0,53 87,04 ± 0,62 2,13 ± 0,49 2,33 ± 0,77 90,15 ± 7,08 2,55 ± 0,65 2,34 ± 0,32 91,50 ± 6,04 2,56 ± 0,4   0.01

E. ñolli 2,91 ± 1,17 90,96 ± 0,52 3,15 ± 1,11 3,73 ± 1,52 95,09 ± 5,49 3,87 ± 1,42 2,15 ± 0,38 92,83 ± 4,39 2,31 ± 0,32   0.05

Enterobac-
ter spp. 4,15 ± 1,03 97,54 ± 0,35 4,25 ± 0,96 4,86 ± 1,89 98,82 ± 1,89 4,91 ± 1,15 2,38 ± 0,48 94,04 ± 3,43 2,51 ± 0,43   0.001

Candida 
spp. - - - 1,32 ± 0,53 76,50 ± 0,13 1,67 ± 0,43 1,67 ± 0,49* 84,0 ± 10,58* 1,95 ± 0,32* 0.05

Ïðèì³òêà: *Candida spp. àäãåçèâí³ âëàñòèâîñò³ âèçíà÷àëèñü íà áóêàëüíîìó åï³òåë³þ. 
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ÀÄÃÅÇÈÂÍ² ÂËÀÑÒÈÂÎÑÒ² Ì²ÊÐÎÔËÎÐÈ, ÂÈÄ²ËÅÍÎ¯ Ç ÊÈØÊ²ÂÍÈÊÀ Ó ÎÑ²Á Ç ÎÆÈÐ²ÍÍßÌ
Ëèòâèíåíêî Î. À. 
Ðåçþìå. Â ðîáîò³ ïðåäñòàâëåí³ ðåçóëüòàòè äîñë³äæåííÿ àäãåçèâíèõ âëàñòèâîñòåé ì³êðîôëîðè, âèä³ëåíî¿ 

ç êèøê³âíèêà îñ³á ç îæèð³ííÿì. Âñòàíîâëåíî, ùî ãðàìíåãàòèâíà ì³êðîôëîðà êèøê³âíèêà ó ö³º¿ êàòåãîð³¿ íàñå-
ëåííÿ õàðàêòåðèçóºòüñÿ ñåðåäíüî ³ âèñîêî àäãåçèâíèìè âëàñòèâîñòÿìè. Â ñâîþ ÷åðãó, îòðèìàí³ äàí³ ìîæóòü 
ñâ³ä÷èòè íà êîðèñòü ó÷àñò³ ãðàìíåãàòèâíî¿ ì³êðîôëîðà êèøê³âíèêà â ôîðìóâàíí³ çàïàëåííÿ íèçüêîãî ñòóïåíþ 
àêòèâíîñò³ ó îñ³á ç íàäì³ðíîþ âàãîþ. Ïðåäñòàâëåíî àíàë³ç ïîð³âíÿííÿ àäãåçèâíî¿ çäàòíîñò³ ì³êðîôëîðè íà áó-
êàëüíîìó åï³òåë³¿ òà àäãåç³¿ íà åðèòðîöèòàõ. Àäãåç³ÿ ì³êðîîðãàí³çì³â äî áóêàëüíîãî åï³òåë³þ áóëà âèùà í³æ äî 
åðèòðîöèò³â. 

Êëþ÷îâ³ ñëîâà: àäãåçèâí³ âëàñòèâîñò³, ì³êðîôëîðà êèøê³âíèêà, îæèð³ííÿ. 
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ÀÄÃÅÇÈÂÍÛÅ ÑÂÎÉÑÒÂÀ ÌÈÊÐÎÔËÎÐÛ, ÂÛÄÅËÅÍÍÎÉ ÈÇ ÊÈØÅ×ÍÈÊÀ Ó ËÈÖ Ñ ÎÆÈÐÅÍÈÅÌ
Ëèòâèíåíêî Î. À. 
Ðåçþìå. Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ àäãåçèâíûõ ñâîéñòâ ìèêðîôëîðû, âûäåëåííîé 

èç êèøå÷íèêà ëèö ñ îæèðåíèåì. Óñòàíîâëåíî, ÷òî ãðàìîòðèöàòåëüíàÿ ìèêðîôëîðà êèøå÷íèêà ó ýòîé êàòå-
ãîðèè íàñåëåíèÿ õàðàêòåðèçóåòñÿ ñðåäíå è âûñîêî àäãåçèâíûìè ñâîéñòâàìè. Â ñâîþ î÷åðåäü, ïîëó÷åííûå 
äàííûå ìîãóò ñâèäåòåëüñòâîâàòü â ïîëüçó ó÷àñòèÿ ãðàìîòðèöàòåëüíîé ìèêðîôëîðû êèøå÷íèêà â ôîðìèðîâà-
íèè âîñïàëåíèÿ íèçêîé ñòåïåíè àêòèâíîñòè ó ëèö ñ èçáûòî÷íûì âåñîì. Ïðåäñòàâëåí àíàëèç ñðàâíåíèÿ àäãå-
çèâíîé ñïîñîáíîñòè ìèêðîôëîðû íà áóêêàëüíîì ýïèòåëèè è àäãåçèè íà ýðèòðîöèòàõ. Àäãåçèÿ ìèêðîîðãàíèç-
ìîâ ê áóêêàëüíîìó ýïèòåëèþ áûëà âûøå ÷åì ê ýðèòðîöèòàì. 

Êëþ÷åâûå ñëîâà: àäãåçèâíûå ñâîéñòâà, ìèêðîôëîðà êèøå÷íèêà, îæèðåíèå. 
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Adhesive Properties of the Microflora of the Intestine of Obese People
Litvinenko O. A. 
Abstract. According to the latest scientific data, obesity is a leading risk factor for hypertension, ischemic heart 

disease, cerebrovascular disease. In 2007 P. D. Cani et alias suggested a hypothesis, according to which Gram-neg-
ative bacteria act as triggers of chronic inflammation of low level activity and aid the development of metabolic syn-
drome on the background of the ketogenic diet. In this regard, the study of the biological properties of the microorgan-
isms, particularly such as adhesion, can help to solve the issues of pathogenicity. 

The aim of the research is to study the adhesive properties of the intestinal microflora in patients with different 
degrees of obesity. 

The object and methods of the research. 227 strains of microorganisms from patients with various degrees of 
obesity were the object of the research: E. Colli – 46 strains, Enterobacterspp. – 27 strains, Bifidobacteriumspp. – 54 
strains, Lactobacillusspp. – 48 strains, Enterococcusspp. – 40 strains, Candidaspp. – 22 strains. Also, the 63 strains 
from the control group with normal weight were studied: E. Colli – 12 strains, Enterobacterspp. – 9 strains, Bifido-
bacteriumspp. – 12 strains, Lactobacillusspp. – 10 strains, Enterococcusspp. – 16 strains, Candidaspp. – 4 strains. 
Adhesive properties of microorganisms were studied by two methods: on formalinized human erythrocytes 0 (I) Rh (+) 
blood group according to the detailed method by V. I. Brilis et alias and on the buccal epitheliocytes according to the 
method of GoldmanaD., GoetzlE. modified by A. N. Mayansky. 

Results and discussion. IAM of enterococci from patients with obesity was 2.21 ± 0.54, and IAM of enterococci 
from the control group was 2.60 ± 0.34. IAM of lactobacilli from people with overweight was slightly higher than from 
those with normal weight, respectively 3.84 ± 1.15 vs 2.43 ± 0.32. Bifidobacteria from the intestine of people with obe-
sity had lower IAM – 2.13 ± 0.49, in comparison with the control group -2.56 ± 0.4. There is an increase in adhesive 
properties of E. colli and Enterobacterspp. 3.15 ± 1.11 and 4.25 ± 0.96 respectively, in comparison with the control 
group, where IAM of E. colli was 2.31 ± 0.32 and IAM of Enterobacterspp. was 2.51 ± 0.43. An inverse correlation be-
tween the number and adhesive properties of lakto- and bifidobacteria is traced. Correlation coefficients were -0.75 
and -0.73 respectively, which can be explained by reaction of adaptation of normal intestinal microflora under the 
conditions of interspecies competition for existence. Gram-negative microflora and enterococci didn’t have trusted 
correlation relationship of quantity and adhesion. 

As a result of a number of experiments, it was found that IAM to the buccal epithelium was slightly higher than to 
the erythrocytes. For example, IAM of enterococci to erythrocytes was 2.21 ± 0.54, which relates them to the middle 
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adhesive strains and IAM to the buccal epithelium was 4.65 ± 1.69, which indicates a high adhesiveness of experimen-
tal strains. The high degree of correlation relationship between adhesion to buccal epithelium cells and adhesion to 
erythrocytes should be noted. Linear correlation coefficients of lactobacilli, bifidobacteria and Escherichia were 0.82, 
0.73 and 0.84 respectively, while the coefficient of Enterobacter and enterococci was 0.64 and 0.52, which indicates 
the average degree of relationship. 

Conclusions. The nature of human nutrition affects the formation of the adhesive properties of microorganisms 
that colonize the intestine. There is an increase in the adhesive process of gram-negative intestinal microorganisms in 
people with obesity, which says for the statement that gram-negative microorganisms are involved in the formation of 
chronic inflammation of low degree of activity in overweight people. The intestinal microflora reveals more pronounced 
adhesive properties to the buccal epithelium than to erythrocytes, which in turn indicates the priority of the study of 
adhesive properties on buccal epithelium. 

Keywords: adhesive properties, microflora, obesity. 
Ðåöåíçåíò – ïðîô. Ëîáàíü Ã. À. 
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