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ÓÎ «Âèòåáñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò» 

(ã. Âèòåáñê, Áåëàðóñü)

Äàííàÿ ïóáëèêàöèÿ ÿâëÿåòñÿ ôðàãìåíòîì íà-
ó÷íî-èññëåäîâàòåëüñêîé ðàáîòû «Ðàçðàáîòêà è 
âíåäðåíèå â Ðåñïóáëèêå Áåëàðóñü ðàöèîíàëüíûõ 
ìåòîäîâ êîìïëåêñíîé òåðàïèè èíôåêöèîííûõ çà-
áîëåâàíèé», íîìåð ãîñóäàðñòâåííîé ðåãèñòðàöèè 
20073717. 

Âñòóïëåíèå. Àíòèáèîòèêîðåçèñòåíòíîñòü îïðå-
äåëåíà Âñåìèðíîé îðãàíèçàöèåé çäîðîâüÿ êàê ãëî-
áàëüíàÿ ïðîáëåìà. Åâðîïåéñêàÿ ñåòü ïî ýïèäíàäçî-
ðó çà óñòîé÷èâîñòüþ ê àíòèìèêðîáíûì ïðåïàðàòàì 
(«EARS-Net») åæåãîäíî ðåãèñòðèðóåò äî 400000 ñëó-
÷àåâ ïîëèðåçèñòåíòíûõ èíôåêöèé [2]. Ñîáñòâåííûå 
èññëåäîâàíèÿ ðàíåâîãî ñîäåðæèìîãî ïàöèåíòîâ, 
íàõîäèâøèõñÿ íà ëå÷åíèè â Ðåñïóáëèêàíñêîì öåí-
òðå «Èíôåêöèÿ â õèðóðãèè» â ïåðèîä 1997-2012 ãã., 
òàêæå êîíñòàòèðîâàëè ìíîæåñòâåííóþ ðåçèñòåíò-
íîñòü ê àíòèáèîòèêàì ó ïðåâàëèðóþùåãî âîçáóäè-
òåëÿ – S. aureus. Èíòåíñèâíî ôîðìèðóþùàÿñÿ ðå-
çèñòåíòíîñòü ê òðàäèöèîííûì àíòèáàêòåðèàëüíûì 
ïðåïàðàòàì äèêòóåò íåîáõîäèìîñòü ïîèñêà íîâûõ 
ñðåäñòâ è ìåòîäîâ ëå÷åíèÿ ãíîéíûõ ðàí. 

Öåëü èññëåäîâàíèÿ. Ïðåäëîæèòü ñîâðåìåííûå 
ïîäõîäû äëÿ îïòèìèçàöèè áîðüáû ñ ðåçèñòåíòíîé 
ðàíåâîé èíôåêöèåé. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Áûëî ïðîâå-
äåíî ìèêðîáèîëîãè÷åñêîå èññëåäîâàíèå ðàíåâîãî 
ñîäåðæèìîãî (3047 øòàììîâ), ïðîá âîçäóõà õèðóð-
ãè÷åñêîãî îòäåëåíèÿ, èçó÷åíèå ÷óâñòâèòåëüíîñòè 
âûäåëåííûõ ìèêðîáîâ ê àíòèìèêðîáíûì ñðåäñòâàì 
ïî ñòàíäàðòíîé ìåòîäèêå [1]. Àíòèìèêðîáíàÿ àêòèâ-
íîñòü ýôèðíûõ ìàñåë, «ÔèòîÌÏà», ïîâÿçîê îïðåäå-
ëåíà ìåòîäîì äèôôóçèè â àãàð è íà ìîäåëè ãíîéíîé 
ðàíû ó êðûñ. Êðèòåðèÿìè êëèíè÷åñêîé ýôôåêòèâíî-
ñòè ëå÷åíèÿ ñëóæèëè ñðîêè î÷èùåíèÿ ðàíû îò ìè-
êðîôëîðû è åå ýïèòåëèçàöèè. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Èç 3047 øòàììîâ, èçîëèðîâàííûõ èç ðàí â ïåðèîä ñ 
1997 ïî 2012 ã., íà äîëþ S. aureus ïðèõîäèòñÿ 1554 
(51 %). Çà ýòî âðåìÿ îòìå÷àþòñÿ ñòàòèñòè÷åñêè 
çíà÷èìûå ðàçëè÷èÿ (p < 0,01) â óñòîé÷èâîñòè âîç-
áóäèòåëÿ ê àçèòðîìèöèíó (98,14 % è 100 %, ñîîòâåò-
ñòâåííî), ãåíòàìèöèíó (26,39 % è 38,87 %), íîðô-
ëîêñàöèíó (10,04 % è 33,96 %), îôëîêñàöèíó (9,67 % 
è 20 %), ðèôàìïèöèíó (17,47 % è 26,04 %), òåòðàöè-
êëèíó (20,07 % è 29,43 %), öåôàçîëèíó (23,79 % è 
43,02 %). 

Ïîñêîëüêó â ðàçâèòèè ðàíåâîé èíôåêöèè ïðè-
çíàíà ðîëü âîçäóõà õèðóðãè÷åñêîãî ñòàöèîíàðà è 
ðóê ìåäïåðñîíàëà, ïðåäñòàâëÿåòñÿ ýôôåêòèâíûì 
ïðè ëå÷åíèè ãíîéíûõ ðàí êîìïëåêñíîå âîçäåéñòâèå 
íà âîçáóäèòåëåé ïî íåñêîëüêèì íàïðàâëåíèÿì. 

1) Ñíèæåíèå ìèêðîáíîé îáñåìåíåííîñòè âîç-
äóõà. Ëèòåðàòóðíûå äàííûå è ñîáñòâåííûå èññëå-
äîâàíèÿ äåìîíñòðèðóþò òåíäåíöèþ ê íàðàñòàíèþ 
ðåçèñòåíòíîñòè âîçáóäèòåëåé ê óëüòðàôèîëåòîâî-
ìó èçëó÷åíèþ. Èñïîëüçîâàíèå ðåöèðêóëÿòîðà áàê-
òåðèöèäíîãî ñ 2-ìÿ ðòóòíûìè áåçîçîíîâûìè ëàì-
ïàìè PHILIPS òèïà TUV25 W è âûõîäîì ëó÷åé ñ  = 
253,7 íì ïîçâîëÿåò ñíèçèòü îáùóþ ìèêðîáíóþ îá-
ñåìåíåííîñòü âîçäóõà â ïåðåâÿçî÷íîé â 13,4 ðàçà 
ýôôåêòèâíåå, ÷åì ïðè òðàäèöèîííîì óëüòðàôèîëå-
òîâîì îáëó÷åíèè. 

2) Êà÷åñòâåííàÿ àíòèñåïòèêà ðóê ìåäïåðñîíàëà. 
Ðàçðàáîòàííûå ñïèðòîñîäåðæàùèå àíòèñåïòèêè íà 
îñíîâå éîäà è áðèëëèàíòîâîé çåëåíè õàðàêòåðèçó-
þòñÿ äîñòàòî÷íî âûñîêèì óðîâíåì àíòèìèêðîáíîé 
àêòèâíîñòè â îòíîøåíèè S. aureus, E. coli, P. aeru-
ginosa, C. albicans. Ïðè ýêñïîçèöèè â òå÷åíèå 1´ â 
50 % êîíöåíòðàöèè ôàêòîð ðåäóêöèè RF ñîñòàâèë>4 
lg, ïðè äâóêðàòíîé îáðàáîòêå â òå÷åíèå 1´ îïåðàöè-
îííîãî è èíúåêöèîííîãî ïîëÿ – 2,225 lg, ïðè îäíî-
êðàòíîé îáðàáîòêå êîæè ðóê â òå÷åíèå 30´´ – 5,2 lg. 

3) Ðàöèîíàëüíàÿ àíòèáàêòåðèàëüíàÿ òåðàïèÿ 
ðàí. 

3.1. Îïðåäåëåíèå êàê ìèíèìàëüíîé èíãèáèðó-
þùåé êîíöåíòðàöèè (ÌÈÊ) àíòèìèêðîáíîãî ñðåä-
ñòâà, òàê è âðåìåíè åãî ýôôåêòèâíîñòè â îòíîøåíèè 
êîíêðåòíîãî øòàììà, ïîçâîëÿåò àäåêâàòíî âûáðàòü 
ïðåïàðàò è ñïðîãíîçèðîâàòü ÷àñòîòó ïåðåâÿçîê äëÿ 
êàæäîãî ïàöèåíòà. 

3.2. Ñîáñòâåííûå ìèêðîáèîëîãè÷åñêèå èññëå-
äîâàíèÿ äåìîíñòðèðóþò ýôôåêòèâíîñòü ðàöè-
îíàëüíîé àíòèñåïòèêîòåðàïèè íà ïðîòÿæåíèè 
1997–2012 ãã. ïðè èíòåíñèâíî ôîðìèðóþùåéñÿ 
ðåçèñòåíòíîñòè ó îñíîâíûõ âîçáóäèòåëåé õèðóðãè-
÷åñêîé èíôåêöèè ê àíòèáèîòèêàì. Íà ñîâðåìåííîì 
ýòàïå ñîõðàíÿþò ýôôåêòèâíîñòü äèîêñèäèí, éîäî-
íàò, ìèðàìèñòèí, ñàíãâèðèòðèí, ê êîòîðûì ÷óâñòâè-
òåëüíû 96,92 è ïî 100 % øòàììîâ S. aureus è 91,67 è 
ïî 93,75 % øòàììîâ E. coli ñîîòâåòñòâåííî. 
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3.3. Â áîðüáå ñ ïîëèðåçèñòåíòíîé ê ñèíòåòè÷å-
ñêèì àíòèìèêðîáíûì ïðåïàðàòàì ìèêðîôëîðîé àê-
òóàëüíà ðàçðàáîòêà ðàñòèòåëüíûõ ñðåäñòâ. 

3.3.1. Â êà÷åñòâå ïåðñïåêòèâíûõ àíòèìèêðîá-
íûõ àãåíòîâ äëÿ âêëþ÷åíèÿ â ôèòîïðåïàðàòû èëè 
äëÿ èìïðåãíèðîâàíèÿ â ïåðåâÿçî÷íûå ñðåäñòâà 
ñòîèò ðàññìàòðèâàòü ýôèðíûå ìàñëà [3]. Â ÷àñòíî-
ñòè, ïðè èñïîëüçîâàíèè ïîä ïàðàôèíîâóþ ïîâÿçêó 
ñìåñè «Áåðåçîâûé äåãîòü : âèòàìèí À» ¸ 1: 3 ýô-
ôåêòèâíîñòü òåðàïèè Candida-àññîöèèðîâàííîãî 
ìàðãèíàëüíîãî ïåðèîäîíòèòà áûëà äîñòèãíóòà â 
100 % ñëó÷àåâ. Ïðè ýòîì íà 2-å ñóòêè îòìå÷àëîñü 
ñíèæåíèå îáñåìåíåííîñòè ðàíåâîé ïîâåðõíîñòè, à 
ïîëíîå çàæèâëåíèå â ðîòîâîé ïîëîñòè íàñòóïàëî íà 
8,9±0,08 ñóòêè. 

3.3.2. Íîâûå ýôôåêòèâíûå è ïðè ýòîì 
îòíîñèòåëüíî äåøåâûå ëåêàðñòâåííûå ñðåäñòâà 
ìîæíî ñîçäàâàòü, íå ïðèáåãàÿ ê äîðîãîñòîÿùèì 
îáîðóäîâàíèþ è òåõíîëîãèÿì, à èñïîëüçóÿ 
ïåðñïåêòèâíûå ðàñòèòåëüíûå èñòî÷íèêè. Àëêàëî-
èäû ìàêëåéè ìåëêîïëîäíîé è ïîëèñàõàðèäû ïî-
äîðîæíèêà áîëüøîãî îáåñïå÷èâàþò ïðèñûïêå 
«ÔèòîÌÏà» âûðàæåííûé àíòèìèêðîáíûé è ðàíî-
çàæèâëÿþùèé ýôôåêòû. Ïðè ýòîì äîñòèãíóòû ñòà-
òèñòè÷åñêè âûñîêî çíà÷èìûå ðàçëè÷èÿ (p<0,001) 
ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé â ñðîêàõ 
î÷èùåíèÿ ðàíåâîé ïîâåðõíîñòè – íà 10,27±0,47 
è 11,82±0,60 ñóòêè ñîîòâåòñòâåííî, è â íàñòóïëå-
íèè ïîëíîé ýïèòåëèçàöèè ðàí – íà 14,73±0,47 è 
16,64±0,50 ñóòêè ñîîòâåòñòâåííî. 

4) Ðàçðàáîòêà è âíåäðåíèå ñîâðåìåííûõ ïåðå-
âÿçî÷íûõ ñðåäñòâ. 

Èçâåñòíî, ÷òî áëàãîäàðÿ ðàçëè÷íîé ñòðóêòóðå, 
ðåãóëèðóåìîé â øèðîêèõ ïðåäåëàõ, è àêòèâàöèè ïî-
âåðõíîñòè âîëîêîí íàíî÷àñòèöàìè ìåòàëëîâ, ïåðå-
âÿçî÷íûå ìàòåðèàëû ìîãóò èìåòü ëèáî âûðàæåííóþ 
ïîãëîòèòåëüíóþ ñïîñîáíîñòü, ëèáî ïðèîáðåòàòü 
îòòàëêèâàþùèé ýôôåêò. Ýêñïåðèìåíòû íà ìîäå-
ëè ãíîéíîé ðàíû ó êðûñ ïðîäåìîíñòðèðîâàëè, ÷òî 
èñïîëüçîâàíèå ðàçðàáîòàííîãî êîìáèíèðîâàííî-
ãî ïåðåâÿçî÷íîãî ñðåäñòâà, ñîñòîÿùåãî èç àòðàâ-
ìàòè÷íîé ñåòêè ñ íàïûëåííûìè ÷àñòèöàìè ìåäè è 
íåòêàíîãî ãèäðîñêðåïëåííîãî ïîëèýôèðíîãî ñîð-
áåíòà, ïîçâîëÿåò î÷èñòèòü ðàíåâóþ ïîâåðõíîñòü îò 
ìèêðîáîâ íà 3,08±0,28 ñóòêè â îòëè÷èå îò êîíòðî-
ëÿ – íà 7,90±0,57 ñóòêè (p<0,001). Èñïîëüçîâàíèå 
â êà÷åñòâå ñîðáåíòà ëüíÿíîãî íåòêàíîãî ïîëîòíà 
ïîçâîëÿåò äîáèòüñÿ åùå áîëåå ðàííåãî î÷èùå-
íèÿ ðàíû – íà 2,92±0,28 ñóòêè, à ïîëíîãî çàæèâëå-
íèÿ – íà 8,54±0,52 ñóòêè, ÷òî íà 10,06 ñóòîê ðàíüøå 
êîíòðîëÿ. 

Âûâîäû. Òàêèì îáðàçîì, êîìïëåêñíîå èñïîëü-
çîâàíèå íîâûõ íàïðàâëåíèé àíòèáàêòåðèàëüíîãî 
âîçäåéñòâèÿ, ê êîòîðûì åùå íå àäàïòèðîâàíû ìè-
êðîîðãàíèçìû, ïîçâîëÿåò îïòèìèçèðîâàòü áîðüáó 
ñ ðàíåâîé èíôåêöèåé è ñîêðàòèòü ñðîêè ëå÷åíèÿ 
ãíîéíûõ ðàí. 

Ïåðñïåêòèâíîñòü äàëüíåéøèõ èññëåäîâà-
íèé. Ïîëó÷åííûå ðåçóëüòàòû íàöåëèâàþò íå òîëüêî 
íà øèðîêîå èõ âíåäðåíèå â êëèíèêó, íî è íà äàëü-
íåéøóþ ðàçðàáîòêó ôèòîïðåïàðàòîâ è ïåðåâÿçî÷-
íûõ ñðåäñòâ èç îòå÷åñòâåííûõ èñòî÷íèêîâ ñûðüÿ. 
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Ôðîëîâà À. Â. 
Ðåçþìå. Äàííîå íàó÷íîå èññëåäîâàíèå ïîñâÿùåíî ðàçðàáîòêå êîìïëåêñà íàïðàâëåíèé ïî áîðüáå ñ 

ïîëèðåçèñòåíòíîé ðàíåâîé èíôåêöèåé. Ðåçóëüòàòû ðàáîòû ïðîäåìîíñòðèðîâàëè öåëåñîîáðàçíîñòü èñ-
ïîëüçîâàíèÿ íîâîãî ñïîñîáà äåêîíòàìèíàöèè âîçäóõà è ðóê ìåäïåðñîíàëà, êàê îñíîâíûõ èñòî÷íèêîâ âíó-
òðèáîëüíè÷íîé èíôåêöèè. Ïîëó÷åííûå ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ â ñðîêàõ î÷èùåíèÿ ýêñïåðè-
ìåíòàëüíûõ ãíîéíûõ ðàí ïðè èñïîëüçîâàíèè ðàñòèòåëüíîãî ñðåäñòâà «ÔèòîÌÏ» – íà 10,27±0,47 ñóòêè â 
ñðàâíåíèè ñ êîíòðîëåì (íà 11,82±0,60 ñóòêè) è ïåðåâÿçî÷íîãî ñðåäñòâà – íà 3,08±0,28 ñóòêè â îòëè÷èå îò 
êîíòðîëÿ (íà 7,90±0,57 ñóòêè) ïîçâîëÿþò ðåêîìåíäîâàòü ðàçðàáîòêè äëÿ ýôôåêòèâíîãî ëå÷åíèÿ ðàíåâîé 
èíôåêöèè. 
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ÓÄÊ 615. 28: 582. 682: 616. 9–089
ÊÎÌÏËÅÊÑÍÈÉ Ï²ÄÕ²Ä ÄÎ ÏÎÄÎËÀÍÍß ÀÍÒÈÁ²ÎÒÈÊÎÐÅÇÈÑÒÅÍÒÍÎÑÒ²
Ôðîëîâà À. Â. 
Ðåçþìå. Äàíå íàóêîâå äîñë³äæåííÿ ïðèñâÿ÷åíå ðîçðîáö³ êîìïëåêñó íàïðÿìê³â ïî áîðîòüá³ ç 

ïîë³ðåçèñòåíòíîþ ðàíîâèé ³íôåêö³ºþ. Ðåçóëüòàòè ðîáîòè ïðîäåìîíñòðóâàëè äîö³ëüí³ñòü âèêîðèñòàí-
íÿ íîâîãî ñïîñîáó äåêîíòàì³íàö³¿ ïîâ³òðÿ ³ ðóê ìåäïåðñîíàëó, ÿê îñíîâíèõ äæåðåë âíóòð³øíüîë³êàðíÿíî¿ 
³íôåêö³¿. Îòðèìàí³ ñòàòèñòè÷íî çíà÷óù³ â³äì³ííîñò³ â òåðì³íàõ î÷èùåííÿ åêñïåðèìåíòàëüíèõ ãí³éíèõ ðàí ïðè 
âèêîðèñòàíí³ ðîñëèííîãî çàñîáó «Ô³òîÌÏ» – íà 10,27 ± 0,47 äîáó â ïîð³âíÿíí³ ç êîíòðîëåì (íà 11,82 ± 0,60 
äîáó) ³ ïåðåâ’ÿçóâàëüíîãî êîøòè – íà 3,08 ± 0,28 äîáó íà â³äì³íó â³ä êîíòðîëþ (íà 7,90 ± 0,57 äîáó) äîçâîëÿ-
þòü ðåêîìåíäóâàòè ðîçðîáêè äëÿ åôåêòèâíîãî ë³êóâàííÿ ðàíîâî¿ ³íôåêö³¿. 

Êëþ÷îâ³ ñëîâà: ðàíîâà ³íôåêö³ÿ, àíò³á³îò³êîðåç³ñòåíòíîñòü. 

UDC 615. 28: 582. 682: 616. 9–089
An Integrated Approach to Overcome Antibiotic Resistance
Frolova A. V. 
Summary. Antibiotic resistance defined by the World Health Organisation as a global problem. The Europe-

an network for the surveillance of resistance to antimicrobial agents («EARS-Net») annually record up to 400,000 
cases of multi-drug resistant infections. 

The purpose of the research – to offer modern approaches against wound infections. 
Of the 3047 strains isolated from wounds in the period from 1997 to 2012, the share of S. aureus has 1554 

(51 %). During this time there was a statistically significant difference (p <0,01) in pathogen resistance to azithro-
mycin (98. 14 % and 100 %, respectively), gentamicin (26. 39 % and 38. 87 %), norfloxacin (10. 04 % and 33. 96 %), 
ofloxacin (9. 67 % and 20 %), rifampicin (17. 47 % and 26. 04 %), tetracycline (20. 07 % and 29. 43 %), cefazolin (23. 
79 % and 43. 02 %). 

The complex impact on the agents on several fronts is must be effective in the treatment of purulent wounds. 
1) Reduction of microbial contamination of the air. Data in the literature and our own research show a tendency 

to an increase in bacterial resistance to UV radiation. The use of recirculator with 2 without ozon´ mercury lamps 
PHILIPS type TUV25 W and output beams with  = 253,7 nm, reducing the total microbial contamination of air in the 
dressing room of 13. 4 times more efficient than traditional UV irradiation. 

2) Quality of antiseptic of hands medical staff. Developed on the basis of alcohol-based antiseptic iodine and 
brilliant green are characterized by a fairly high level of antimicrobial activity against S. aureus, E. coli, P. aerugi-
nosa, C. albicans, that’s reduction factor RF concentration was>4 lg. 

3) The rational antibiotic and antiseptic therapy of wounds. Study of the minimum inhibitory concentration (MIC) 
of an antimicrobial agent and the time of action in respect of a particular strain can rationally select preparation 
of dressings and predict the frequency for a particular patient. In the fight against multi-resistant to synthetic an-
timicrobial microflora actual development of herbal remedies. For example, as a promising antimicrobial agents 
for inclusion in herbal remedy or for impregnation in dressings should be considered essential oils. New efficient 
and relatively cheap remedy can be created, without the need for expensive equipment and technology, and using 
perspective plants sources. The main group, which using of herbal remedy “PhytoMP” has highly statistically sig-
nificant difference (p <0,001) than the control group in terms of cleaning the wound – to 10,27 ± 0,47 and 11,82 ± 
0,60 days, respectively, and the occurrence of complete epithelization of wounds – by 14,73 ± 0,47 and 16,64 ± 
0,50 day, respectively. 

4) Development and implementation of modern dressings. 
It is known that due to the different structure and adjustable in a wide range of surface activation and metal 

nanoparticles fibers, bandages can be either expressed absorbency or acquire repellent effect. Experiments on a 
model of purulent wounds in rats have demonstrated that the combined use of the developed bandage consisting 
of atraumatic mesh coated Copper particles and a polyester nonwoven sorbent can clean the wound surface of mi-
crobes on day 3,08 ± 0,28 as compared to control – on day 7,90 ± 0,57 (p <0,001). Use as a sorbent flax nonwoven 
fabric allows for an even earlier wound cleaning – 2,92 ± 0,28 in the day, and complete healing – 8,54 ± 0,52 in the 
day, which is 10,06 days earlier controls. 

Thus, to overcome multidrug resistance of pathogens possibly using new directions antibacterial effects, which 
have not yet adapted microorganisms. The results aim at further development of herbal remedy and dressing ma-
terials from domestic sources of raw materials. 

Key words: wound infection, antibiotic resistance. 
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