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Ðàáîòà âûïîëíåíà ïî òåìå äîêòîðñêîé äèññåð-
òàöèè îïóáëèêîâàííîé íà ñàéòå Êîìèòåòà ïî êîîð-
äèíàöèè ðàçâèòèÿ íàóêè è òåõíîëîãèé ïðè Êàáèíå-
òå Ìèíèñòðîâ Ðåñïóáëèêè Óçáåêèñòàí îò 17 èþëÿ 
2014 ãîäà. 

«Òðàíçèòîðíàÿ áàêòåðèåìèÿ» èìååò ìåñòî î÷åíü 
÷àñòî ó ïðàêòè÷åñêè çäîðîâûõ ëþäåé áåç äàëüíåé-
øåãî ïåðåõîäà â ñîñòîÿíèå ñåïñèñà è ðàçâèòèÿ 
ëîêàëüíûõ ãíîéíûõ î÷àãîâ. Îäíîçíà÷íî, ÷òî ïðè 
ýòîì âàæíîå ìåñòî çàíèìàåò ñîñòîÿíèå èììóííîé 
ñèñòåìû. 

Âïåðâûå ïðîõîæäåíèå íåêîòîðûõ ïðåäñòàâè-
òåëåé ìèêðîôëîðû èç êèøå÷íèêà îïèñàí Äþðâàí-
äèðèíãîì â 1881 ãîäó. Â 1973 ãîäó Çàòóëà Ä. Ã. è 
Ðåçíèê Ñ. Ð. ýêñïåðèìåíòàëüíî ïîêàçàëè, ÷òî 
ââåä¸ííûå ïåðîðàëüíî Bacillus subtilis ìîãóò ïðîíè-
êàòü â êðîâü è îðãàíû æèâîòíûõ [6]. 

Â 1979 ãîäó Berg R. D., Garlington A. W. [18] îáíà-
ðóæèëè ïðîõîæäåíèå ïðåäñòàâèòåëåé èíäèãåííîé 
ìèêðîôëîðû êèøå÷íèêà â ìåçåíòåðàëüíûå ëèì-
ôàòè÷åñêèå óçëû è äðóãèå ýêñòðàèíòåñòèíàëüíûå 
îðãàíû (ïå÷åíü, ñåëåç¸íêà, ë¸ãêèå è äðóãèå) íà ãíî-
òîáèîòè÷åñêîé ìîäåëè ìûøåé. Ýòîò ôåíîìåí áûë 
íàçâàí Berg R. D. «áàêòåðèàëüíîé òðàíñëîêàöèåé». 

Ïî Berg R. D. [18] áàêòåðèàëüíàÿ òðàíñëîêàöèÿ 
(ÁÒ) – ýòî ïðîõîæäåíèå æèçíåñïîñîáíûõ áàêòåðèé 
èç æåëóäî÷íî-êèøå÷íîãî òðàêòà (ÆÊÒ) ÷åðåç ñëè-
çèñòóþ îáîëî÷êó â ýêñòðàèíòåñòèíàëüíûå ó÷àñòêè 
îðãàíèçìà – ìåçåíòåðàëüíûå ëèìôàòè÷åñêèå óçëû, 
ïå÷åíü, ñåëåçåíêó, êðîâîòîê è äðóãèå. Íàðÿäó ñ áàê-
òåðèÿìè ïðîíèêàþò è èõ ýíäîòîêñèíû. 

Â íàñòîÿùåå âðåìÿ ñóùåñòâóþò 3 îñíîâíûõ ôàê-
òîðà, ñïîñîáñòâóþùèõ ÁÒ: ïîâûøåííàÿ êîíöåíòðà-
öèÿ áàêòåðèé â òîíêîé êèøêå (ñèíäðîì èçáûòî÷íîãî 
áàêòåðèàëüíîãî ðîñòà); íàðóøåíèå ïðîíèöàåìîñòè 
ñëèçèñòîé îáîëî÷êè òîíêîé êèøêè; ñíèæåíèå ìåñò-
íîé è îáùåé èììóííîé ðåàêòèâíîñòè îðãàíèçìà 
[19]. 

ßâëåíèå òðàíñëîêàöèè æèçíåñïîñîáíûõ áàê-
òåðèé èç ÆÊÒ âñòðå÷àåòñÿ äîñòàòî÷íî ÷àñòî. ÁÒ 
ÿâëÿåòñÿ îäíèì èç ìåõàíèçìîâ ôîðìèðîâàíèÿ è 
ðàçâèòèÿ ïåðèòîíèòà è ðàíåâîé èíôåêöèè, êèøå÷-
íîé íåïðîõîäèìîñòè [3, 8, 12], ñòðåññà [4], òðàâìà-
òè÷åñêîãî ïîâðåæäåíèÿ îðãàíîâ æèâîòà, ãðóäè [7], 

èøåìèè è ðåïåðôóçèè êèøå÷íèêà [9, 26], çàáîëåâà-
íèé ïå÷åíè è æåë÷åâûâîäÿùèõ ïóòåé [17, 23], îñò-
ðîãî ïàíêðåàòèòà [25], òåðìè÷åñêîé òðàâìû [22], 
øîêà [28], ñåïñèñà [31], çàáîëåâàíèé ñåëåç¸íêè è, 
êàê ñëåäñòâèå ñïëåíýêòîìèè [30]. 

Òðàíñëîêàöèÿ áàêòåðèé âî âíóòðåííþþ ñðåäó 
ÿâëÿåòñÿ ôàêòîðîì ïàòîãåíåçà íîçîêîìèàëüíûõ 
ïíåâìîíèé. Õèðóðãè÷åñêîå âìåøàòåëüñòâî òàêæå 
èíäóöèðóåò ïðîíèêíîâåíèå æèçíåñïîñîáíûõ áàêòå-
ðèé ÷åðåç ñëèçèñòûå îáîëî÷êè ÆÊÒ â êðîâü, ëèìôó, 
îðãàíû è òêàíè îðãàíèçìà [33]. 

Â íàñòîÿùåå âðåìÿ ñ÷èòàåòñÿ, ÷òî âîçáóäèòå-
ëè õèðóðãè÷åñêîé èíôåêöèè â îñíîâíîì ïîïàäàþò 
â ðàíó èç âíåøíåé ñðåäû – ýêçîãåííàÿ èíôåêöèÿ. 
Çíà÷åíèå äðóãèõ ïóòåé ðàñïðîñòðàíåíèÿ õèðóðãè-
÷åñêîé èíôåêöèè (ýíäîãåííîé), ïî-âèäèìîìó, íåäî-
îöåíèâàåòñÿ [1, 2, 3, 34]. 

Ïîäòâåðæäåíèå ñïîñîáíîñòè ìèêðîîðãàíèçìîâ 
è âèðóñîâ ïðîíèêàòü â òîê êðîâè, ïðè÷åì â î÷åíü 
áûñòðûå ñðîêè (15-20 ìèíóò) ïîñëå èõ ââåäåíèÿ, ñî-
äåðæèòñÿ â îáçîðå Òèòîâà Â. Í. è Äóãèíà Ñ. Ô. [15]. 

Åù¸ â 1993 ãîäó Ñìèðíîâ Â. Â. è ñîàâòîðû äî-
êàçàëè, ÷òî óæå ÷åðåç 2 ìèíóòû ïîñëå íà÷àëà îïûòà 
ââåä¸ííûå â ñîñòàâå áèîëîãè÷åñêèõ ïðåïàðàòîâ 
áàêòåðèè îáíàðóæåíû ó ýêñïåðèìåíòàëüíûõ ìûøåé 
â êðîâè, ë¸ãêèõ, ïå÷åíè. Ïîçäíåå îíè òàêæå îáíàðó-
æèâàëèñü â èõ ñåëåç¸íêå è ïî÷êàõ. Ïðè ïåðâè÷íîì 
ââåäåíèè áèîëîãè÷åñêèõ ïðåïàðàòîâ ÷åðåç ðîò ìè-
íèìàëüíàÿ äîçà ìèêðîáíûõ òåë, êîòîðóþ íåîáõîäè-
ìî ââåñòè æèâîòíîìó äëÿ ðàçâèòèÿ áàêòåðèåìèè, 
ñîñòàâëÿåò 5õ106/êã ìàññû. Â êðîâü ïðîíèêàåò 0,1 % 
îò ââåä¸ííîé â æåëóäîê äîçû è ÷åðåç 0,5-8 ÷àñîâ, 
â çàâèñèìîñòè îò äîçû, ïðîèñõîäèò ïîëíîå èñ÷åç-
íîâåíèå æèçíåñïîñîáíûõ áàêòåðèé èç êðîâÿíîãî 
ðóñëà. 

Â òîì æå ãîäó Áåðäè÷åâñêèé Á. À. è ñîàâòîðû 
[1993] â ñâîåé ðàáîòå ïîêàçàëè, ÷òî ââåä¸ííûé â 
êèøå÷íèê ýêñïåðèìåíòàëüíûõ æèâîòíûõ ìå÷åííûé 
3Í-òèìèäèíîì àóòîøòàìì Escherichia coli, óæå 
âïåðâûå ÷àñû ýëèìèíèðîâàëàñü ÷åðåç ìî÷åâûå 
ïóòè è ðàíåâûå ïîâåðõíîñòè æèâîòíûõ. 

Îáñëåäîâàíèå 448 õèðóðãè÷åñêèõ ïàöèåíòîâ, 
êîòîðûì ïðîâåäåíà ëàïàðîòîìèÿ â äèàãíîñòè÷åñ-
êèõ è ëå÷åáíûõ öåëÿõ ïîêàçàëè, ÷òî òðàíñëîêàöèÿ 
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áàêòåðèé â ìåçåíòåðàëüíûå ëèìôàòè÷åñêèå óçëû 
áûëà îáíàðóæåíà ó 15,4 % ïàöèåíòîâ, ïðè÷¸ì ó 
74,0 % èç íèõ âûäåëåíû ýíòåðîáàêòåðèè, íàõîäÿùè-
åñÿ â ñîñòàâå íîðìàëüíîé ìèêðîôëîðû êèøå÷íèêà 
ýòèõ áîëüíûõ [33]. 

Ãîñòèùåâîì Â. Ê. è ñîàâòîðàìè [3], êîòîðûå 
èçó÷àëè ÁÒ â ýêñïåðèìåíòå ó æèâîòíûõ ñ òîëñòîêè-
øå÷íîé è òîíêîêèøå÷íîé íåïðîõîäèìîñòüþ óñòà-
íîâëåíî, ÷òî ïðè óâåëè÷åíèè ñðîêîâ íåïðîõîäèìîñ-
òè äî 48 è 72 ÷àñîâ ðàñøèðÿåòñÿ âèäîâîé ñîñòàâ 
ìèêðîôëîðû è óâåëè÷èâàåòñÿ èõ êîëè÷åñòâî. Îáíà-
ðóæåíèå áàêòåðèé â ë¸ãêèõ è ñåëåç¸íêå óêàçûâàåò 
íà íåñîñòîÿòåëüíîñòü êóïôåðîâñêèõ ðåòèêóëîöèòîâ 
(ïå÷¸íî÷íûé ïðîòèâîèíôåêöèîííûé áàðüåð). 

Ñóùåñòâóþò çàêîíîìåðíîñòè òðàíñëîêàöèè ìè-
êðîîðãàíèçìîâ èç ÆÊÒ â ýêñòðàèíòåñòèíàëüíûå 
ó÷àñòêè, ïîäòâåðæä¸ííûå ýêñïåðèìåíòàëüíî. 
Ê îäíîé èç íèõ ìîæíî îòíåñòè âèäîñïåöèôè÷-
íîñòü (íå âñå ìèêðîîðãàíèçìû ñïîñîáíû ê ÁÒ). Èç 
ìèêðîôëîðû êèøå÷íèêà ÷àñòî òðàíñëîöèðóþòñÿ E. 
coli, Proteus spp, äðóãèå ïðåäñòàâèòåëè Enterobac-
teriaceae, èç òðàíçèòîðíûõ øòàììîâ B. subtillus, 
ãðàìïîëîæèòåëüíûå àýðîáû. Óðîâåíü òðàíñëîêàöèè 
îáëèãàòíûõ àíàýðîáîâ èç ÆÊÒ ñðàâíèòåëüíî íèçêèé 
[3, 13, 14]. 

Åùå îäíîé çàêîíîìåðíîñòüþ ÿâëÿåòñÿ ïðÿìàÿ 
çàâèñèìîñòü óðîâíÿ òðàíñëîêàöèè áàêòåðèé îò 
óðîâíÿ èõ ïîïóëÿöèè â êèøå÷íèêå. Ïî äàííûì Berg 
R. D. et al., [19], Maejima K. et al. [29] ïðîõîæäåíèå 
ìèêðîîðãàíèçìîâ èç ÆÊÒ â áðûæåå÷íûå ëèìôàòè-
÷åñêèå óçëû ó æèâîòíûõ îòìå÷åíî, åñëè èõ ïîïóëÿ-
öèÿ â ñëåïîé êèøêå äîñòèãàåò ìèíèìóì 108-109/ã. 

Ïî äàííûì Fukushima R. et al. [23] ÁÒ îäèíàêî-
âî èíòåíñèâíà íà âñ¸ì ïðîòÿæåíèè êèøå÷íèêà. 
Â îòëè÷èå îò íèõ, Æèãàéëîâ À. Â. [5] ïðè ïîìîùè 
ðàäèîíóêëèäíûõ èññëåäîâàíèé ïîêàçàë, ÷òî ïðè 
èíòðàãàñòðàëüíîì ââåäåíèè áàêòåðèé óðîâåíü 
òðàíñëîêàöèè ÷åðåç ñëèçèñòóþ æåëóäêà è òîíêîãî 
êèøå÷íèêà íà ïîðÿäîê âûøå, ÷åì èç òîëñòîé êèøêè. 

Ó ïàöèåíòîâ ñ îíêîëîãè÷åñêèìè çàáîëåâàíèÿ-
ìè ÷åëþñòíî-ëèöåâîé îáëàñòè áûëè îáíàðóæåíû 
òðàíñëîêàöèÿ áàêòåðèé èç ðîòîâîé ïîëîñòè â 
ðåãèîíàðíûå ëèìôàòè÷åñêèå óçëû [32]. 

Â èññëåäîâàíèÿõ Hofer U. et al. [24] â ýêñïå-
ðèìåíòå íà ìûøàõ áûëà îöåíåíà ñòåïåíü ÁÒ â óñëî-
âèÿõ ÂÈ×-èíôåêöèè ïî óðîâíþ áàêòåðèàëüíîãî 
ëèïîïîëèñàõàðèäà (ËÏÑ) â ïëàçìå êðîâè. Óñòàíîâ-
ëåíî, ÷òî óðîâåíü ËÏÑ â òîêå êðîâè ìîæåò ñ÷èòàòüñÿ 
ìàðê¸ðîì ñîñòîÿíèÿ êèøå÷íîãî áàðüåðà è ÁÒ. 

Ïðîâåä¸ííûìè ýêñïåðèìåíòàëüíûìè èññëå-
äîâàíèÿìè íà æèâîòíûõ (êðîëèêè) Óñàÿöîâ Á. ß., 
Äîëãîâ Â. À. [16], êîòîðûå èçó÷àëè ìèêðîáíóþ 
îáñåìåí¸ííîñòü áàêòåðèé, òðàíñëîöèðóþùèõ â 
áàðàáàííóþ ïîëîñòü èç ïîëîñòè íîñà, óñòàíîâèëè, 
÷òî îäíèì èç ìåõàíèçìîâ ñðåäíåãî îòèòà ÿâëÿåòñÿ 
òðàíñëîêàöèÿ èíäèãåííûõ áàêòåðèé ê î÷àãó âîñïà-
ëåíèÿ â ñðåäíåì óõå èç ïîëîñòè íîñà. Ïðè íåáëà-
ãîïðèÿòíîì òå÷åíèè îòèòà ïàòîãåííîñòü øòàììîâ-
òðàíñëîêàíòîâ óñèëèëèñü. 

Äðóãèì àñïåêòîì èçó÷åíèÿ ýòîãî ôåíîìåíà ÿâ-
ëÿåòñÿ èññëåäîâàíèå ïóòåé ÁÒ. Ïåðâè÷íîé ëîêà-
ëèçàöèåé òðàíñëîöèðîâàííûõ áàêòåðèé ÿâëÿþòñÿ 

áðûæåå÷íûå ëèìôàòè÷åñêèå óçëû. Èõ óäàëåíèå 
ïðåäîòâðàùàåò ÁÒ ïðè òåðìè÷åñêîé òðàâìå. Ëþáàÿ 
òðàâìà èëè âîñïàëèòåëüíûé ïðîöåññ, â òîì ÷èñëå è 
çà ïðåäåëàìè ÆÊÒ, ìåíÿåò õàðàêòåð ÁÒ. Èç ëèìôàòè-
÷åñêîé ñèñòåìû, ïå÷åíè áàêòåðèè âíîâü ïðîíèêàþò 
â êðîâü, äîñòèãàþò î÷àãà ïîâðåæäåíèÿ, ëîêàëèçóÿñü 
â ì¸ðòâûõ è æèçíåñïîñîáíûõ òêàíÿõ [28]. Ïðè âîñ-
ïàëåíèè îñíîâíûì ïóò¸ì ÁÒ êèøå÷íûõ ìèêðîîðãà-
íèçìîâ â ñèñòåìíûå îðãàíû ÿâëÿåòñÿ âîðîòíàÿ âåíà 
[20], à èíîãäà è ëèìôàòè÷åñêèå ñîñóäû. 

Tancrede C. H., Andremont A. O. [34] âûäåëèëè 4 
îñíîâíûå ïóòè òðàíñëîêàöèè áàêòåðèé ÷åðåç ñëèçè-
ñòûå îáîëî÷êè ÆÊÒ: ìåæêëåòî÷íûé, ÷ðåçêëåòî÷íûé, 
ñ ïîìîùüþ ôàãîöèòîçà è ÷åðåç äåôåêòû ýïèòåëèÿ. 

Äðóãèå àâòîðû âûäåëÿþò 2 ïóòè ÁÒ: ÷åðåç 
ïîâðåæä¸ííûé ýïèòåëèàëüíûé ñëîé è ÷åðåç 
ëèø¸ííûå ñåêðåòà ãðàíóëû áîêàëîâèäíûõ êëå-
òîê. Íàèáîëüøåé ìèêðîáíîé èíâàçèè ïîäâåðæåíû 
âîðñèíêè ÷àñòè÷íî èëè ïîëíîñòüþ ëèø¸ííûå 
ýïèòåëèàëüíîãî ïîêðîâà [11, 15]. 

Äðóãèì âàæíûì âîïðîñîì ÿâëÿåòñÿ ìåõàíèçìû 
ðåãóëÿöèè ÁÒ. Berg R. D. [19] ñ÷èòàåò, ÷òî â ìåõàíèç-
ìå ÁÒ îñíîâíîå ìåñòî çàíèìàþò ñîñòîÿíèå ñëèçèñ-
òîé êèøå÷íèêà, èììóííàÿ ñèñòåìà è èíäèãåííàÿ ìè-
êðîôëîðà êèøå÷íèêà. 

Îñíîâíûì ìåõàíèçìîì ÁÒ ÿâëÿåòñÿ: âëèÿíèå 
ýêçîãåííûõ ôàêòîðîâ (èíôåêöèÿ, ñòðåññ, ãèïîê-
ñèÿ, ëèïîïîëèñàõàðèäû (ËÏÑ) áàêòåðèé, äèñáè-
îç êèøå÷íèêà), óñèëåíèå ñèíòåçà òîëëïîäîáíûõ 
(àíãë. toll – ïîõîðîííûé çâîí) ðåöåïòîðîâ êëåò-
êàìè ýïèòåëèÿ êèøå÷íèêà, êîòîðàÿ ïðèâîäèò ê 
ñèíòåçó ïðîâîñïàëèòåëüíûõ öèòîêèíîâ, àïîïòîçó 
ýíòåðîöèòîâ, ìèãðàöèè è ïðîëèôåðàöèè áàêòåðèé è 
ñîîòâåòñòâåííî ê ÁÒ [14, 15]. 

Ïîâðåæäàþùåå âëèÿíèå íà ñëèçèñòóþ îêàçûâàþò 
íå òîëüêî ýêçîãåííûå õèìè÷åñêèå âåùåñòâà, íî è 
ýíäîòîêñèíû ãðàìîòðèöàòåëüíîé àóòîôëîðû [27]. 
Ïðè ýòîì ïîâûøåíèå ïðîíèöàåìîñòè ñëèçèñòîé äëÿ 
áàêòåðèé èíäóöèðóåòñÿ ËÏÑ áàêòåðèé [14]. 

Àëìàãàìáåòîâ Ê. Õ. è ñîàâòîðû [2] íà ìîäåëè ÁÒ 
âûÿâèëè, ÷òî â òå÷åíèå 72 ÷àñîâ ïîñòðåàíèìàöè-
îííîãî ïåðèîäà æèçíåñïîñîáíûå ýíòåðîáàêòåðèè 
ïðîíèêàþò â áðûæåå÷íûå ëèìôàòè÷åñêèå óçëû. Ýòî 
áûëî îáóñëîâëåíî âûðàæåííûìè äåñòðóêòèâíûìè 
èçìåíåíèÿìè â ñëèçèñòîé îáîëî÷êå òîíêîé êèøêè. 
Ïîâðåæäåíèå ñëèçèñòîé ðåàëèçóåòñÿ ÷åðåç ôåð-
ìåíò êñàíòèíîêñèäàçó, êîòîðûé çàïóñêàåò ðåàêöèè 
ïåðåêèñíîãî îêèñëåíèÿ. Ïðè èíãèáèðîâàíèè ýòîãî 
ôåðìåíòà àëëîïóðèíîëîì òðàíñëîêàöèÿ áàêòåðèé 
íå îáíàðóæåíî. 

Ìåõàíèçì, ñ ïîìîùüþ êîòîðîãî êîíòðîëè-
ðóåòñÿ êà÷åñòâåííûé è êîëè÷åñòâåííûé ñîñòàâ 
ìèêðîôëîðû, ñîõðàíÿåòñÿ äèíàìè÷åñêîå ðàâíîâå-
ñèå ìåæäó èíäèãåííîé è ôàêóëüòàòèâíîé ìèêðîô-
ëîðîé êèøå÷íèêà íàçûâàåòñÿ «êîëîíèçàöèîííîé 
ðåçèñòåíòíîñòüþ». Íîðìàëüíàÿ ïåðèñòàëüòèêà êè-
øå÷íèêà ÿâëÿåòñÿ ýôôåêòèâíîé çàùèòíîé ìåðîé 
îðãàíèçìà ïðîòèâ èçáûòî÷íîé êîëîíèçàöèè òîíêîãî 
êèøå÷íèêà. Ïðè ýòîì îáíàðóæåíà îáðàòíàÿ çàâèñè-
ìîñòü ìåæäó ñêîðîñòüþ êèøå÷íîãî ïàññàæà, óðîâ-
íåì êîëîíèçàöèè êèøå÷íèêà è ÁÒ [10]. 
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Ïîñëå ïåðîðàëüíîãî ââåäåíèÿ àíòèáàêòå ðèàëü-
íûõ ïðåïàðàòîâ ìûøàì (ïåíèöèëëèí, ìåòðîíè-
äàçîë, êëèíäàìèöèí) è ïîñëåäóþùåãî ñíèæåíèÿ 
êîëè÷åñòâà áàêòåðèé â êèøå÷íèêå Berg R. D. [19] íà-
áëþäàë ïîâûøåíèå òðàíñëîêàöèè ãðàìîòðèöàòåëü-
íîé ìèêðîôëîðû â ìåçåíòåðàëüíûå ëèìôàòè÷åñêèå 
óçëû. Ïðèìåíåíèå àíòèáèîòèêîâ, ñíèæàþùèõ óðî-
âåíü àýðîáíîé ìèêðîôëîðû, ñíèæàåò è ÁÒ. 

Èññëåäîâàíèÿ Demetriades D. et al. [21] ïîêàçà-
ëè, ÷òî øîê ïðåäøåñòâóåò òðàíñëîêàöèè áàêòåðèé 
è ýíäîòîêñèíîâ èç êèøå÷íèêà â ïîñòãèïîòåíçèâíîì 
ïåðèîäå. Èìåííî ÁÒ è ýíäîòîêñèíåìèÿ îïðåäåëÿþò 
íåáëàãîïðèÿòíûé ïðîãíîç øîêà. 

Â ýêñïåðèìåíòàõ íà ñîáàêàõ ñ îãíåñòðåëüíûì 
ðàíåíèåì Fu X. et al. [22] ïîêàçàëè, ÷òî áåç ðàçâèòèÿ 
øîêà ïîñòòðàâìàòè÷åñêèé ïåðèîä ðåäêî îñëîæíÿë-
ñÿ ïîëèîðãàííîé íåäîñòàòî÷íîñòüþ. Ó æèâîòíûõ ïå-
ðåíåñøèõ ãèïîòåíçèþ äî 40 ìì ðò. ñò. è 60 ìèíóòíûé 
øîê ñ ïîñëåäóþùåé ðåïåðôóçèåé êðèñòàëëîè-
äîâ íàáëþäàëèñü ðåçêèå íàðóøåíèÿ ìèêðîôëîðû 
êèøå÷íèêà, ÷ðåçìåðíîå ðàçìíîæåíèå áàöèëë, 
ïîâûøàëàñü ÷àñòîòà òðàíñëîêàöèè áàêòåðèé è ÷àùå 
ðàçâèâàëàñü ïîëèîðãàííàÿ íåäîñòàòî÷íîñòü. 

Â ìèðîâîé ëèòåðàòóðå áîëüøèíñòâî èññëåäîâà-
òåëåé ðàññìàòðèâàþò ÁÒ êàê ïàòîëîãè÷åñêèé ïðî-
öåññ, ðàçâèâàþùèéñÿ âñëåäñòâèå ýêñòðåìàëüíîãî 
âîçäåéñòâèÿ èëè òÿæ¸ëîãî ïîðàæåíèÿ îðãàíîâ è 
òêàíåé ìàêðîîðãàíèçìà. Â ñèëó òàêîé òðàäèöèîí-
íîé òî÷êè çðåíèÿ âñå ëå÷åáíûå ìåðîïðèÿòèÿ, ïî èõ 
ìíåíèþ, äîëæíû áûòü íàïðàâëåíû íà áëîêèðîâàíèå 
òðàíñëîêàöèè áàêòåðèé. 

Â òî æå âðåìÿ ñóùåñòâóåò èíîé âçãëÿä íà äàí-
íóþ ïðîáëåìó. Íèêèòåíêî Â. È. è ñîàâòîðû [11] 
ñ÷èòàþò, ÷òî òðàíñëîêàöèÿ áàêòåðèé èç ÆÊÒ ìîæåò 
áûòü åñòåñòâåííûì çàùèòíûì ìåõàíèçìîì. Ïî-
ñëåäíèé, äàæå áîëåå äðåâíèé, ÷åì êëåòî÷íûé èì-
ìóíèòåò, òàê êàê èìååòñÿ íå òîëüêî ó òåïëîêðîâíûõ 
æèâîòíûõ, íî è ó íàñåêîìûõ è ðàñòåíèé. Ïðîâåäÿ 

èññëåäîâàíèÿ ñ èñïîëüçîâàíèåì ìèêðîáèîëîãè÷åñ-
êèõ è ðàäèîíóêëèäíûõ ìåòîäèê, îíè ïîêàçàëè, ÷òî ó 
çäîðîâûõ æèâîòíûõ ìèêðîîðãàíèçìû ïðîíèêàþò â 
êðîâü è ëèìôó èç ÆÊÒ â îñíîâíîì ÷åðåç ñëèçèñòûå 
îáîëî÷êè æåëóäêà è òîíêîãî êèøå÷íèêà áåç âñÿêîé 
ñòèìóëÿöèè òðàíñëîêàöèè. Â ïîñëåäóþùåì áàê-
òåðèè êîíöåíòðèðóþòñÿ â ëèìôàòè÷åñêèõ óçëàõ, 
ñåëåç¸íêå, ïå÷åíè, ÿâëÿÿñü èñòî÷íèêîì àíòèãåíîâ 
äëÿ ïîääåðæàíèÿ óðîâíÿ íîðìàëüíûõ àíòèòåë. 

Æèãàéëîâ À. Â. [5] ïîêàçàë âîçìîæíîñòü ïðî-
íèêíîâåíèÿ S. aureus è Bacillus subtillus èç ÆÊÒ â 
îáëàñòü ïåðåëîìà áåäðà, âûçûâàÿ õèðóðãè÷åñêóþ 
èíôåêöèþ è ñïîñîáíîñòü ñïîðîáàêòåðèíà áëîêèðî-
âàòü òðàíñëîêàöèþ S. aureus ê çîíå ïîâðåæäåíèÿ èç 
ÆÊÒ. 

Ñóùåñòâóþò 2 òðàêòîâêè çíà÷åíèÿ ôåíîìåíà 
ÁÒ: ïåðâàÿ – ÁÒ âîçíèêàåò ïðè óãíåòåíèè èììóííîé 
ñèñòåìû âñëåäñòâèå ñòðåññà, òðàâìû èëè èíîãî 
ýêñòðåìàëüíîãî âîçäåéñòâèÿ è ÿâëÿåòñÿ ïàòîãåíå-
òè÷åñêèì çâåíîì ðÿäà çàáîëåâàíèé; âòîðàÿ – ÁÒ 
ìîæåò áûòü íå òîëüêî ìåõàíèçìîì ïðîíèêíîâåíèÿ 
âîçáóäèòåëåé, íî è â îïðåäåë¸ííûõ óñëîâèÿõ ÿâëÿ-
åòñÿ ïðèðîäíûì çàùèòíûì ìåõàíèçìîì. 

Àíàëèç íàó÷íûõ ðàáîò ñâèäåòåëüñòâóþò î òîì, 
÷òî ôåíîìåí ÁÒ èç ÆÊÒ âñòðå÷àåòñÿ äîñòàòî÷íî 
÷àñòî. Ìíîãèå èññëåäîâàíèÿ ïîñâÿùåíû êëèíè-
êî-ïàòîãåíåòè÷åñêèì è äèàãíîñòè÷åñêèì àñïåêòàì 
ïðîáëåìû, ðåäêè ðàáîòû, êàñàþùèåñÿ ìèêðîáèî-
ëîãè÷åñêèõ è èììóííûõ ìåõàíèçìîâ ôîðìèðîâà-
íèÿ è ðàçâèòèÿ ÁÒ. Îñòà¸òñÿ äî êîíöà íå èçó÷åííûì 
ìåõàíèçì ïåðåõîäà «òðàíçèòîðíîé áàêòåðèåìèè» â 
ñåïñèñ è ïîëèîðãàííóþ íåäîñòàòî÷íîñòü. Ïîýòîìó 
ïðîäîëæåíèå ìèêðîáèîëîãè÷åñêèõ èññëåäîâàíèé 
ïî ýòîé ïðîáëåìå îñòà¸òñÿ àêòóàëüíîé. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé 
ñâÿçàíû ñ ïðîäîëæåíèåì ýêñïåðèìåíòàëüíûõ èñ-
ñëåäîâàíèé ïî èçó÷åíèþ ìèêðîáèîëîãè÷åñêèõ è 
èììóííûõ ìåõàíèçìîâ ôîðìèðîâàíèÿ è ðàçâèòèÿ 
ÁÒ ïðè îäîíòîãåííûõ è õèðóðãè÷åñêèõ èíôåêöèÿõ. 
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ÓÄÊ 616. 34-002-002. 3:612. 017. 1:579. 61-092-4
ÔÅÍÎÌÅÍ ÁÀÊÒÅÐ²ÉÍÎ¯ ÒÐÀÍÑËÎÊÀÖ²¯ – Ì²ÊÐÎÁ²ÎËÎÃ²×Í² ÀÑÏÅÊÒÈ
Íóðàëèåâ Í. À., Ñóâîíîâ Ê. Æ. 
Ðåçþìå. Ñòàòòÿ ïðèñâÿ÷åíà îãëÿäó ë³òåðàòóðè ïî ôåíîìåíó òðàíñëîêàö³¿ áàêòåð³é ç øëóíêîâî-êèøêî-

âîãî òðàêòó â ð³çí³ îðãàíè ëþäèíè ³ åêñïåðèìåíòàëüíèõ òâàðèí ïðè ð³çíèõ ïàòîëîã³÷íèõ ñòàíàõ îðãàí³çìó. 
Ïðîàíàë³çîâàí³ ì³êðîá³îëîã³÷í³ ³ åêñïåðèìåíòàëüí³ àñïåêòè ö³º¿ ïðîáëåìè. 

Àíàë³ç íàóêîâèõ ðîá³ò ñâ³ä÷èòü ïðî òå, ùî ôåíîìåí áàêòåð³àëüíî¿ òðàíñëîêàö³¿ ç øëóíêîâî-êèøêîâîãî 
òðàêòó çóñòð³÷àºòüñÿ äîñèòü ÷àñòî. Áàãàòî äîñë³äæåíü ïðèñâÿ÷åíî êë³í³êî-ïàòîãåíåòè÷íèì ³ ä³àãíîñòè÷íèì 
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àñïåêòàì ïðîáëåìè; ð³äê³ñí³ ðîáîòè, ùî ñòîñóþòüñÿ ì³êðîá³îëîã³÷íèõ òà ³ìóííèõ ìåõàí³çì³â ôîðìóâàííÿ ³ 
ðîçâèòêó áàêòåð³àëüíî¿ òðàíñëîêàö³¿. Çàëèøàºòüñÿ äî ê³íöÿ íå âèâ÷åíèì ìåõàí³çì ïåðåõîäó «òðàíçèòîðíî¿ 
áàêòåð³ºì³¿» â ñåïñèñ ³ ïîë³îðãàííó íåäîñòàòí³ñòü. Òîìó ïðîäîâæåííÿ ì³êðîá³îëîã³÷íèõ äîñë³äæåíü ç ö³º¿ ïðî-
áëåìè çàëèøàºòüñÿ àêòóàëüíèì. 

Êëþ÷îâ³ ñëîâà: áàêòåð³àëüíà òðàíñëîêàö³ÿ, åêñïåðèìåíòàëüí³ òâàðèíè, êèøå÷íèê, ³íäèãåííà ì³êðîôëî-
ðà, ì³êðîá³îëîã³÷í³ àñïåêòè. 

ÓÄÊ 616. 34-002-002. 3:612. 017. 1:579. 61-092-4
ÔÅÍÎÌÅÍ ÁÀÊÒÅÐÈÀËÜÍÎÉ ÒÐÀÍÑËÎÊÀÖÈÈ – ÌÈÊÐÎÁÈÎËÎÃÈ×ÅÑÊÈÅ ÀÑÏÅÊÒÛ
Íóðàëèåâ Í. À., Ñóâîíîâ Ê. Æ. 
Ñòàòüÿ ïîñâÿùåíà îáçîðó ëèòåðàòóðû ïî ôåíîìåíó òðàíñëîêàöèè áàêòåðèé èç æåëóäî÷íî-êèøå÷íîãî 

òðàêòà â ðàçëè÷íûå îðãàíû ÷åëîâåêà è ýêñïåðèìåíòàëüíûõ æèâîòíûõ ïðè ðàçíûõ ïàòîëîãè÷åñêèõ ñîñòîÿíè-
ÿõ îðãàíèçìà. Àíàëèçèðîâàíû ìèêðîáèîëîãè÷åñêèå è ýêñïåðèìåíòàëüíûå àñïåêòû äàííîé ïðîáëåìû. 

Àíàëèç íàó÷íûõ ðàáîò ñâèäåòåëüñòâóþò î òîì, ÷òî ôåíîìåí áàêòåðèàëüíîé òðàíñëîêàöèè èç æåëóäî÷íî-
êèøå÷íîãî òðàêòà âñòðå÷àåòñÿ äîñòàòî÷íî ÷àñòî. Ìíîãèå èññëåäîâàíèÿ ïîñâÿùåíû êëèíèêî-ïàòîãåíåòè÷åñ-
êèì è äèàãíîñòè÷åñêèì àñïåêòàì ïðîáëåìû, ðåäêè ðàáîòû, êàñàþùèåñÿ ìèêðîáèîëîãè÷åñêèõ è èììóííûõ 
ìåõàíèçìîâ ôîðìèðîâàíèÿ è ðàçâèòèÿ áàêòåðèàëüíîé òðàíñëîêàöèè. Îñòà¸òñÿ äî êîíöà íå èçó÷åííûì ìå-
õàíèçì ïåðåõîäà «òðàíçèòîðíîé áàêòåðèåìèè» â ñåïñèñ è ïîëèîðãàííóþ íåäîñòàòî÷íîñòü. Ïîýòîìó ïðîäî-
ëæåíèå ìèêðîáèîëîãè÷åñêèõ èññëåäîâàíèé ïî ýòîé ïðîáëåìå îñòà¸òñÿ àêòóàëüíîé. 

Êëþ÷åâûå ñëîâà: áàêòåðèàëüíàÿ òðàíñëîêàöèÿ, ýêñïåðèìåíòàëüíûå æèâîòíûå, êèøå÷íèê, èíäèãåííàÿ 
ìèêðîôëîðà, ìèêðîáèîëîãè÷åñêèå àñïåêòû. 

UDC 616. 34-002-002. 3:612. 017. 1:579. 61-092-4
Microbiological Aspects of Bacterial Translocation Phenomenon: Review 
Nuraliyev N. A., Suvonov K. Z. 
Abstract. “Transient bacteremia” has been very common in apparently healthy people without further transition 

into a state of sepsis and localized suppurative foci. It is obvious that the state of immune system is crucial. 
Currently it is believed that surgical infection pathogens mainly penetrate into the wound from the outside 

environment (exogenous infection). The other ways of surgical infections transmission (endogenous infection) 
appears to be underestimated. 

Examination of 448 surgical patients who have been undergone laparotomy for diagnostic and therapeutic 
purposes showed that translocation of bacteria into mesenterial lymph nodes have been found in 15. 4 % of patients, 
with 74. 0 % of them were enterobacteria as part of the patients’ normal intestinal microflora. 

There are patterns of translocation of microorganisms from the gastrointestinal tract into extraintestinal 
regions, confirmed experimentally. One of them can be considered as the following: E. coli, Proteus spp., other 
representatives of Enterobacteriaceae, transient strains of B. subtillus, Gram-positive aerobic organisms are often 
translocated from the intestinal microflora. The level of translocation of obligate anaerobes from the gastrointestinal 
tract is relatively low. 

Another pattern is the direct dependence of the level of bacterial translocation from the level of their population 
in the gut. According to Berg R. D., et al., Maejima K., et al., transition of microorganisms from the gastrointestinal 
tract into mesenteric lymph nodes in animals is observed if their population in a blind gut reaches a minimum of 
108-109/g. 

According to Fukushima R., et al., bacterial translocation (BT) is equally intense throughout the intestine. 
In contrast, during the radionuclide studies, Zhygaylov A. V. showed that in intragastral introduction the level of 
bacterial translocation through the mucous membrane of the stomach and small intestine is significantly higher 
than through the colon. 

Another important issue is the regulatory mechanism of the BT. Berg R. D. believes that the state of the intestinal 
mucosa, the immune system and the indigenous microflora of the intestine are crucial in the BT mechanism. 

The main mechanism of the BT can be described as the impact of exogenous factors (infection, stress, hypoxia, 
lipopolysaccharide (LPS) bacteria, intestinal disbiosis), increased synthesis of Toll-like receptors by the intestinal 
epithelial cells, which leads to the synthesis of proinflammatory cytokines, apoptosis of enterocytes, migration and 
proliferation of bacteria and, consequently, to BT. 

At the same time, there is a different opinion regarding the same issue. Nikitenko V. I., et al., believes that the 
translocation of bacteria from the gastrointestinal tract may be a natural protective mechanism. The latter is even 
more ancient than the cell-mediated immunity, since it is inherent not only in warm-blooded animals, but also 
in insects and plants. Microbiological and radionuclide studies showed that in healthy animals microorganisms 
penetrate into blood and lymph from the gastrointestinal tract mainly through the mucous membranes of the 
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stomach and the small intestine without any stimulation of translocation. Subsequently, bacteria are concentrated 
in the lymph nodes, spleen, liver, being a source of antigens to maintain the level of normal antibodies. 

There are two interpretation of the BT phenomenon: the first one states that BT occurs during the oppression of 
the immune system due to stress, trauma or other extreme impact and is a pathogenic link of a number of diseases; 
the second interpretation specifies that BT may not be the only mechanism of penetration of pathogens, but in 
certain conditions is a natural protective mechanism. 

The analysis of scientific publications shows that phenomenon of BT from the gastrointestinal tract occurs very 
frequently. Many studies are focused on clinical, diagnostic and pathogenetic aspects and very few are devoted 
to microbiological and immunological mechanisms of the formation and development of BT. The mechanism of 
transition of “transient bacteremia” into sepsis and multiple organ failure is still not fully understood. Therefore, 
continuation of the microbiological studies on this issue remains topical. 

Keywords: bacterial translocation, laboratory animals, intestine, indigenous microflora, microbiological 
aspects. 
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