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Âñòóïëåíèå. Àáäîìèíàëüíûå êðîâîòå÷åíèÿ äî 
íàñòîÿùåãî âðåìåíè ÿâëÿþòñÿ àêòóàëüíîé ïðîáëå-
ìîé, íåñìîòðÿ íà çíà÷èòåëüíûå óñïåõè ñîâðåìåííîé 
õèðóðãèè. Ðåçóëüòàòû ëå÷åíèÿ îñòðîé ìåçåíòåðè-
àëüíîé èøåìèè îñòàþòñÿ íåóäîâëåòâîðèòåëüíûìè. 

 Âûñîêèå ïîêàçàòåëè ëåòàëüíîñòè îáóñëîâëåíû, 
â îñíîâíîì, íåñîñòîÿòåëüíîñòüþ àíàñòîìîçîâ, 
âñëåäñòâèå íåàäåêâàòíîé îöåíêè âàñêóëÿðèçàöèè 
êèøå÷íîé ïåòëè. Çà ñâîäíûìè äàííûìè, ñðåäè 
óìåðøèõ áîëüíûõ, êîòîðûì áûëà âûïîëíåíà ðåçåê-
öèÿ êèøêè, â 38 % ñëó÷àåâ âîçíèêàåò íåñîñòîÿòåëü-
íîñòü àíàñòîìîçà, ñâÿçàííàÿ ñ íåâåðíîé îöåíêîé 
ãðàíèö æèçíåñïîñîáíîñòè òêàíåé òîëñòîé êèøêè. 
Ñ äðóãîé ñòîðîíû, â 9 % ñëó÷àåâ ðåçåêöèé èìååò 
ìåñòî âèçóàëüíàÿ ïåðåîöåíêà ìîðôîëîãè÷åñêèõ 
èçìåíåíèé êèøå÷íèêà. Çíà÷èòåëüíûé âêëàä â ñòðóê-
òóðó ëåòàëüíîñòè âíîñÿò è ïîñëåîïåðàöèîííûå 
îñëîæíåíèÿ. Îöåíêà ïî êëèíè÷åñêèì äàííûì íå 
âñåãäà ïîçâîëÿåò òî÷íî óñòàíîâèòü âîçìîæíîñòü 
âîññòàíîâëåíèÿ êèøêè ïîñëå èøåìè÷åñêîãî ïî-
âðåæäåíèÿ [1, 4, 6, 7]. 

Â îñíîâå óñïåøíîãî îïåðàòèâíîãî ëå÷åíèÿ 
è ðåàíèìàöèîííûõ ìåðîïðèÿòèé äîëæíû áûòü 
îáúåêòèâíûå è âûñîêîèíôîðìàòèâíûå êðèòåðèè 
îöåíêè æèçíåñïîñîáíîñòè òêàíè êèøêè, îñíîâàííûå 
íà ïîíèìàíèè ñóùíîñòè êëåòî÷íûõ è ñóáêëåòî÷íûõ 
ìåõàíèçìîâ ôóíêöèîíèðîâàíèÿ êëåòîê, âîçìîæ-
íîñòü èõ ðåïàðàöèè â óñëîâèÿõ ãèïîêñèè, âûçâàííîé 
íàðóøåíèåì àäåêâàòíîãî êðîâîñíàáæåíèÿ òêàíåé 
îïåðèðîâàííûõ îðãàíîâ [2, 3, 5]. 

Èçâåñòíî, ÷òî èçìåíåíèÿ óëüòðàñòðóêòóðíîé îð-
ãàíèçàöèè êëåòîê òîëñòîé êèøêè â óñëîâèÿõ ãèïîê-
ñèè, âûçâàííîé íàðóøåíèåì å¸ êðîâîñíàáæåíèÿ, 
ïðèâîäèò ê ñíèæåíèþ ñåêðåöèè ñëèçè, îñëàáåâàíèþ 
çàùèòíûõ ìåõàíèçìîâ ñëèçèñòîé îáîëî÷êè [2]. Âñå 
ýòè ôàêòîðû íåãàòèâíî ñêàçûâàþòñÿ íà ïðîöåññå 
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âîññòàíîâëåíèÿ ôèçèîëîãè÷åñêè ïîëíîöåííîé 
ñëèçèñòîé îáîëî÷êè òîëñòîé êèøêè. Â ýòîé ñèòó-
àöèè îñîáåííî âàæíûìè ñòàíîâÿòñÿ çíàíèÿ î 
êðèòåðèÿõ îáðàòèìîñòè èøåìèè, îäíèì èç ìå-
òîäîâ ïîëó÷åíèÿ êîòîðûõ ÿâëÿåòñÿ ýëåêòðîííàÿ 
ìèêðîñêîïèÿ. 

Öåëü èññëåäîâàíèÿ – ïðîñëåäèòü â äèíàìèêå 
îñîáåííîñòè óëüòðàñòðóêòóðíûõ ïåðåñòðîåê êëåòîê 
òîëñòîé êèøêè â ìåñòå å¸ ðàññå÷åíèÿ è óøèâàíèÿ â 
óñëîâèÿõ ïåðåâÿçêè àðòåðèàëüíûõ ñîñóäîâ. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Ïåðâîé ãðóï-
ïå ýêñïåðèìåíòàëüíûõ æèâîòíûõ íàêëàäûâàëñÿ 
òîëñòîêèøå÷íûé àíàñòîìîç îäíîðÿäíûì øâîì 
Âèêðèë 4. 0 íà èíòàêòíîé êèøêå. Âòîðàÿ ãðóïïà 
âêëþ÷àëà êðûñ, êîòîðûì ìîäåëèðîâàëàñü àðòåðè-
àëüíàÿ èøåìèÿ ñåãìåíòà êèøêè ïóòåì ïåðåâÿçêè 
àðòåðèè èëåîêîëèêà è íàëîæåíèå òîëñòîêèøå÷íîãî 
àíàñòîìîçà. 

Çàáîð ìàòåðèàëà ïðîèçâîäèëè íà 1, 3, 7, 10, è 14 
ñóòêè. Äëÿ ýëåêòðîííî-ìèêðîñêîïè÷åñêîãî èññëåäî-
âàíèÿ áûëè âûáðàíû òêàíè êèøêè, ðàñïîëîæåííûå 
íà 2-3ìì ïðîêñèìàëüíåå è äèñòàëüíåå îò ëèíèè 
ðàíåå íàëîæåííîãî øâà, ÷òî ïî äàííûì ìíîãèõ èñ-
ñëåäîâàòåëåé ÿâëÿåòñÿ òåì ó÷àñòêîì òêàíè, â êîòî-
ðîì íàèáîëåå èíôîðìàòèâíî è ïîëíîöåííî îòðà-
æàþòñÿ ïðîöåññû çàæèâëåíèÿ â òîëñòîêèøå÷íîì 
àíàñòîìîçå. 

Êóñî÷êè òêàíè ñëèçèñòîé îáîëî÷êè òîëñòîé 
êèøêè ïîñëå èññå÷åíèÿ ïîìåùàëè â 2,5 %-íûé 
çàáóôåðåííûé ðàñòâîð ãëþòàðîâîãî àëüäåãèäà äëÿ 
ïðåäâàðèòåëüíîé ôèêñàöèè íà 2–3 ÷àñà. Ïîñëå 
ïðîìûâêè â áóôåðíîì ðàñòâîðå êóñî÷êè òêàíè 
ïåðåíîñèëè â 1 %-íûé çàáóôåðåííûé ðàñòâîð 
÷åòûðåõîêèñè îñìèÿ íà 2–3 ÷àñîâ ïðè òåìïåðàòó-
ðå 4îÑ äëÿ îêîí÷àòåëüíîé ôèêñàöèè. Ïî îêîí÷àíèè 
ôèêñàöèè òêàíü îáåçâîæèâàëè â ñïèðòàõ âîçðàñ-
òàþùåé êîíöåíòðàöèè è â àöåòîíå, ïðîïèòûâàëè â 
ñìåñè ýïîêñèäíûõ ñìîë (ýïîí-àðàëäèò) è çàêëþ÷à-
ëè â áëîêè ïî îáùåïðèíÿòûì ìåòîäèêàì. Ïîëèìå-
ðèçàöèþ áëîêîâ ïðîâîäèëè â òåðìîñòàòå ïðè òåì-
ïåðàòóðå 60î Ñ â òå÷åíèå äâóõ ñóòîê. 

Èç ïîëó÷åííûõ áëîêîâ, íà óëüòðàìèêðîòî-
ìå ÓÌÒÏ-3, èçãîòàâëèâàëè óëüòðàòîíêèå ñðåçû, 
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ìîíòèðîâàëè èõ íà ýëåêòðîëèòè÷åñêèå ñåòî÷êè, è, 
ïîñëå êîíòðàñòèðîâàíèÿ öèòðàòîì ñâèíöà è óðàíè-
ëàöåòàòîì, èçó÷àëè ïîä ýëåêòðîííûì ìèêðîñêîïîì 
ÝÌÂ-100 ÁÐ ïðè óñêîðÿþùåì íàïðÿæåíèè 75 êâ. 
Êîíòðîëåì êà÷åñòâà ãèñòîëîãè÷åñêîé îáðàáîòêè 
òêàíè ñëóæèëè êóñî÷êè òêàíè ñëèçèñòîé îáîëî÷êè 
òîëñòîé êèøêè èíòàêòíûõ æèâîòíûõ. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäå-
íèå. Ýëåêòðîííîìèêðîñêîïè÷åñêîå èññëåäîâàíèå 
óëüòðàñòðóêòóðû òêàíè òîëñòîé êèøêè èíòàêòíûõ 
ýêñïåðèìåíòàëüíûõ æèâîòíûõ ïîêà çà ëî óäî-
âëåòâîðèòåëüíóþ ôèêñàöèþ ìàòåðèàëà, òàê êàê 
ñóáìèêðîñêîïè ÷åñêàÿ îðãàíèçàöèÿ êëåòîê ñîîòâåò-
ñòâîâàëà ñîâðåìåííûì ïðåäñòàâ ëåíè ÿì. 

×åðåç ñóòêè ïîñëå ïåðåâÿçêè àðòåðèé, ðàñ-
ñå÷åíèÿ è íàëîæåíèÿ øâîâ â ñóáìèêðîñêîïè÷åñ-
êîé îðãàíèçàöèè ñòîëá÷àòûõ ýïèòåëèîöèòîâ è 
ýíäîòåëèîöèòîâ êðîâåíîñíûõ êàïèëëÿðîâ òîë-
ñòîé êèøêè ðàçâèâàþòñÿ äèñòðîôè÷åñêèå èçìå-
íåíèÿ, õàðàêòåðíûå äëÿ ãèïîêñèè ïðîÿâëÿþùè-
åñÿ íàáóõàíèåì ìèòîõîíäðèé ñ óìåíüøåíèåì 
÷èñëà êðèñò, ðàñøèðåíèåì öèñòåðí ãðàíóëÿðíîãî 
ýíäîïëàçìàòè÷åñêîãî ðåòèêóëóìà è ãèïåðòðîôè-
åé ïëàñòèí÷àòîãî öèòîïëàçìàòè÷åñêîãî êîìïëåêñà 
Ãîëüäæè. 

ßäåðíàÿ ìåìáðàíà áûëà óìåðåííî ðàçðûõ-
ëåííîé. Ïåðèíóêëåàðíûå ïðîñòðàíñòâà èìåëè 
ó÷àñòêè ëîêàëüíîãî ðàñøèðåíèÿ. Ìèòîõîíäðèè 
ñòîëá÷àòûõ ýïèòåëèîöèòîâ íàáóõàëè, ìàòðèêñ èõ 
ñòàíîâèëñÿ ýëåê òðîííî-ïðîçðà÷íûì. Êðèñòû ìèòî-
õîíäðèé áûëè äåçîðãàíèçîâàíû. 

Íà ìåìáðàíàõ ýíäîïëàçìàòè÷åñêîé ñåòè è â öèòî-
ïëàçìå, îáíàðóæèâàëèñü äîâîëüíî ìíîãî÷èñëåííûå 
ðèáîñîìû. Öèòîïëàçìàòè÷åñêàÿ ìåìáðàíà óìå-
ðåííî ðàçðûõëåíà. Íà ìåìáðàíå, îáðàùåííîé 
â ïðîñâåò êèøêè, ðàñïîëàãàëèñü ïàðàëëåëüíî 
îðèåíòèðîâàííûå óäëèíåííûå ìèêðîâîð ñèí êè. 

Öèòîïëàçìà ýíäîòåëèîöèòîâ ãåìîêàïèëëÿðîâ 
ïðîñâåòëåíà. ßäðà ýíäîòåëèàëüíûõ êëåòîê ïðèîá-
ðåòàëà âûñîêóþ ýëåêòðîííóþ ïëîòíîñòü. Ïî ïåðè-
ôåðèè ÿäðà ðàñïîëàãàëñÿ êîíäåíñèðîâàííûé õðî-
ìàòèí. Â öåíòðàëüíîé çîíå ÿäðà îáðàçîâûâàëàñü 
îáëàñòü íèçêîé ýëåêòðîííîé ïëîòíîñòè. Íåðàâ-
íîìåðíî ðàñøèðåíû ïåðèíóêëåàðíûå ïðîñòðàí-
ñòâà. ßäåðíàÿ ìåìáðàíà îáðàçîâûâàëà äîâîëüíî 
ãëóáîêèå èíâàãèíàöèè è áûëà ðàçðûõëåííîé. Â 
ìèòîõîíäðèÿõ óìåíüøàåòñÿ êîëè÷åñòâî êðèñò, ìà-
òðèêñ ñòàíîâèòñÿ ýëåêòðîííî-ïðîçðà÷íûì, à íà-
ðóæíàÿ ìåìáðàíà óòîëùåííîé è ðàçðûõë¸ííîé. 
Ãðàíóëÿðíûé ýíäîïëàçìàòè÷åñêèé ðåòèêóëóì 
âàêóîëèçèðîâàí, íà ìåìáðàíàõ åãî ïðèñóòñòâî-
âàëè åäèíè÷íûå ðèáîñîìû. Öèòîïëàç ìà òè-
÷åñêàÿ ìåìáðàíà áûëà óòîëùåíà. Â öèòîïëàçìå 
îòðîñòêîâ ýíäîòåëèîöèòîâ ñíèæàåòñÿ êîëè÷åñòâî 
ìèêðîïèíîöèòîçíûõ ïóçûðüêîâ. 

Íà òðåòüè ñóòêè ýêñïåðèìåíòà íàáëþäàåòñÿ 
ðåçêîå ïðîñâåòëåíèå ìàòðèêñà ÿäðà ñòîëá÷àòûõ 
ýïèòåëèîöèòîâ. ßäåðíàÿ ìåìáðàíà ðàçðûõëåíà è 
èìååò ìíîæåñòâåííûå î÷àãè ëèçèñà. Çíà÷èòåëü-
íàÿ ÷àñòü ìèòîõîíäðèé ðàçðóøåíà. Öèñòåðíû 

ýíäîïëàçìàòè÷åñêîãî ðåòèêóëóìà ðàñøèðåíû, à 
ìåìáðàíû î÷àãîâî ðàçðóøåíû. Â öèòîïëàçìå îáíà-
ðóæèâàþòñÿ ìíîãî÷èñëåííûå âòîðè÷íûå ëèçîñîìû 
(ðèñ. 1à). 

Àíàëîãè÷íîé î÷àãîâîé äåñòðóêöèè ïîäâåðæåíû 
è îðãàíåëëû ýíäîòåëèîöèòîâ êðîâåíîñíûõ 
êàïèëëÿðîâ. 

×åðåç ñåìü ñóòîê ïîñëå ïåðåâÿçêè àðòåðèé, ðàñ-
ñå÷åíèÿ è íàëîæåíèÿ øâîâ â ñóáìèêðîñêîïè÷åñêîé 
îðãàíèçàöèè êëåòîê òîëñòîé êèøêè ðàçâèâàëèñü 
íå òîëüêî äèñòðîôè÷åñêèå, íî è äåñòðóêòèâíûå 
èçìåíåíèÿ. 

ßäðà ñòîëá÷àòûõ ýïèòåëèîöèòîâ âûãëÿäåëè 
ïèêíîòè÷íûìè. ßäåðíàÿ ìåìáðàíà èìåëà ãëóáî-
êèå è ìåëêèå èíâàãèíàöèè. Õðîìàòèí ÿäåð áûë 
ïðåäñòàâëåí â âèäå îòäåëüíî ëåæàùèõ ýëåêòðîííî 
ïëîòíûõ îñìèîôèëüíûõ ãëûáîê. ßäåðíàÿ ìåìáðà-
íà áûëà ðàçðûõëåííîé, óòîëùåííîé è îñìèîôèëü-
íîé. Î÷åíü ÷àñòî îáíàðóæèâàëèñü î÷àãè ëèçèñà 
ÿäåðíîé ìåìáðàíû. Ïåðèíóêëåàðíûå ïðîñòðàíñòâà 
ðàñøèðåíû. 

Äåñòðóêòèâíûì èçìåíåíèÿì ïîäâåðãàëèñü ãðà-
íóëÿðíàÿ ýíäîïëàçìàòè÷åñêàÿ ñåòü è ìèòî õîíäðèè. 
Öèñòåðíû ãðàíóëÿðíîé ýíäîïëàçìàòè÷åñêîé ñåòè 
ïðåäñòàâëÿëè ñîáîé âàêóîëè íåïðàâèëüíîé ôîðìû. 
Íà ìåìáðàíàõ ïðàêòè÷åñêè îòñóò ñòâîâàëè ðèáîñîìû. 
Â öèòîïëàçìå íàáëþäàëîñü ðåçêîå ñíèæåíèå 
÷èñëà ñâîáîäíûõ ðèáîñîì è ïîëèñîì. Îòäåëüíûå 
ìåìáðàíû ãðàíóëÿðíîãî ýíäîïëàçìàòè÷åñêîãî ðå-
òèêóëóìà áûëè ôðàãìåíòèðîâàíû (ðèñ. 1á). 

Â ïðåïàðàòàõ âñòðå÷àëèñü ñòîëá÷àòûå 
ýïèòåëèîöèòû ñ ó÷àñòêàìè íåêðîçà öèòîïëàçìû, 
â êîòîðîé îïðåäåëÿëèñü êîíãëîìåðàòû äåãåíåðà-
òèâíî èçìåíåííûõ ìåìáðàí, îðãàíåëë è àìîðô-
íîé ýëåêòðîííîïëîòíîé ñóáñòàíöèè. Çíà÷èòåëü-
íàÿ ÷àñòü ìèòîõîíäðèé èìåëà î÷àãè äåñòðóêöèè 
íàðóæíûõ ìåìáðàí è êðèñò. Âñòðå÷àëèñü è ïîñòíîñ-
òüþ ðàçðóøåííûå ìèòîõîíäðèè, êîòîðûå èìåëè âèä 
ýëåêòðîííî-ïðîçðà÷íûõ âàêóîëåé. Íå ðåäêî îáíà-
ðóæèâàëèñü ìèòîõîíäðèè â ñòàäèè äåãåíåðàöèè 
(ðèñ. 1â). 

Ïëàñòèí÷àòûé öèòîïëàçìàòè÷åñêèé êîìïëåêñ 
Ãîëüäæè ïîäâåðãàëñÿ ðåäóêöèè è ïðåäñòàâëÿë 
ñîáîé ãðóïïó áåñïîðÿäî÷íî îðèåíòè ðîâàííûõ ãëàä-
êèõ ìåìáðàí, íàõîäÿùèõñÿ â îêðóæåíèè êðóïíûõ 
ýëåêòðîííî-ïðîçðà÷íûõ âàêóîëåé. Â îáëàñòè åãî 
ëîêàëèçàöèè çà÷àñòóþ ðàñïîëàãàëèñü âòîðè÷íûå 
ëèçîñîìû è âêëþ÷åíèÿ ëèïèäîâ. 

Ìèêðîâîðñèíêè íà àïèêàëüíîé ìåìáðàíå 
ñòîëá÷àòûõ ýïèòåëèîöèòîâ ñãëàæèâàëèñü, óìåíü-
øàëàñü èõ äëèíà, îíè ñòàíîâèëèñü óòîëùåííûìè, 
òåðÿëàñü èõ ïàðàëëåëüíàÿ îðèåíòàöèÿ. Îòäåëüíûå 
ìèêðîâîðñèíêè áûëè ðàçðóøåíû. 

Äåñòðóêòèâíûì èçìåíåíèÿì ïîäâåðãàëàñü è 
óëüòðàñòðóêòóðà ýíäîòåëèîöèòîâ êðîâåíîñíûõ êà-
ïèëëÿðîâ. Êîëè÷åñòâî ìèòîõîíäðèé è êðèñò â íèõ 
ñóùåñòâåííî ñíèæàëîñü. Ìàòðèêñ ñòàíîâèëñÿ 
ýëåêòðîííî-ïðîçðà÷íûì. Íà ìåìáðàíàõ ãðàíóëÿð-
íîé ýíäîïëàçìàòè÷åñêîé ñåòè èñ÷åçàëè ðèáîñîìû, 
à òàêæå íàáëþäàëñÿ î÷àãîâûé ëèçèñ å¸ ìåìáðàí. Â 
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öèòîïëàçìå îòðîñòêîâ ýíäîòåëèîöèòîâ ïðàêòè÷åñêè 
îòñóòñòâîâàëè ìèêðîïèíîöèòîçíûå ïóçûðüêè. Ïëàç-
ìîëåììà ýíäîòåëèîöèòîâ, îáðàùåííàÿ â ïðîñâåò 
êàïèëëÿðà ñîäåðæàëà áîëüøèå ó÷àñòêè äåñòðóêöèè, 
÷åðåç êîòîðûå íàáëþäàëñÿ âûõîä äåãåíåðàòèâíî 
èçìåíåííûõ ìåìáðàí è àìîðôíîé îñìèîôèëüíîé 
ñóáñòàíöèè â ïðîñâåò êàïèëëÿðà. 

Íà äåñÿòûå ñóòêè ýêñïåðèìåíòà â óëüòðàñòðóê-
òóðíîé îðãàíèçàöèè ñòîëá÷àòûõ ýïèòåëèîöèòîâ îá-
íàðóæèâàëèñü ïîëèìîðôíûå èçìåíåíèÿ. 

 Áîëüøàÿ ÷àñòü ñòîëá÷àòûõ ýïèòåëèîöèòîâ íà-
õîäèëàñü â ñòàäèè ôóíêöèîíàëüíîãî íàïðÿæåíèÿ. Â 
ñóáìèêðîñêîïè÷åñêîé îðãàíèçàöèè ïðèñóòñòâîâà-
ëè ÷åðòû, êàê äèñòðîôè÷åñêèõ, òàê è äåñòðóêòèâíûõ 
ïðîöåññîâ. Íàáëþäàëîñü ðåçêîå ïðîñâåòëå-
íèå öåíòðàëüíîé ÷àñòè ìàòðèêñà ÿäåð ñ ÷åòêî 
âûðàæåííîé êîíäåíñàöèåé îñìèîôèëüíûõ ãëûáîê 
õðîìàòèíà íà ÿäåðíîé ìåìáðàíå. ßäåðíàÿ ìåìá-
ðàíà âûãëÿäåëà ðàçðûõëåííîé è óòîë ùåííîé. ×àñòî 
âñòðå÷àëèñü î÷àãè åå ðàçðóøåíèÿ. Ïåðèíóêëåàð-
íàÿ çîíà öèòîïëàçìû çàïîëíåíà áåññòðóêòóðíîé 

àìîðôíîé ìàññîé âåùåñòâà, îáëàäàþùåãî íèçêîé 
ýëåêòðîííîé ïëîòíîñòüþ. 

Ìàòðèêñ ìèòîõîíäðèé èìåë ãðóáî -êîì êîâàòóþ 
ñòðóêòóðó è ñîäåðæàë åäèíè÷íûå, óêîðî÷åííûå 
êðèñòû. Îòäåëüíûå ìèòîõîíäðèè ñîäåðæàëè 
ðàçðóøåííûå êðèñòû, à íàðóæíûå ìåìáðàíû ìåñòà-
ìè áûëè ëèçèðîâàííûìè. 

Öèñòåðíû ãðàíóëÿðíîãî ýíäîïëàç ìà òè÷åñêîãî 
ðåòèêóëóìà ðàñøèðåíû, íà åãî ìåìáðàíàõ ïðàê-
òè÷åñêè îòñóòñòâîâàëè ðèáîñîìû, à îòäåëüíûå 
ìåìáðàíû áûëè ïîäâåðæåíû ôðàãìåíòàöèè. 

Ïëàñòèí÷àòûé öèòîïëàçìàòè÷åñêèé êîìïëåêñ 
Ãîëüäæè ðåäóöèðîâàí è ïðåäñòàâëÿë ñîáîé ñêî-
ïëåíèÿ îòäåëüíûõ, õàîòè÷åñêè îðèåíòèðîâàííûõ, 
ãëàäêèõ ìåìáðàí, âîêðóã êîòîðûõ ðàñïîëàãàëèñü 
êðóïíûå ýëåêòðîííî- ïðîçðà÷íûå âàêóîëè (ðèñ. 1ã), 
âáëèçè íåãî îáíàðóæèâàëèñü âòîðè÷íûå ëèçîñîìû. 
Â îòäåëüíûõ ñòîëá÷àòûõ ýïèòåëèîöèòàõ íà àïèêàëü-
íîì ïîëþñå öèòîïëàçìû îïðåäåëÿëîñü íåáîëüøîå 
êîëè÷åñòâî ìèêðîâîðñèíîê. 

Ðèñ. 1. Óëüòðàñòðóêòóðà ñòîëá÷àòûõ ýïèòåëèîöèòîâ òîëñòîé êèøêè êðûñ ïîñëå ïåðåâÿçêè àðòåðèé, 
ðàññå÷åíèÿ è óøèâàíèÿ. 

à – òðåòüè ñóòêè ýêñïåðèìåíòà. Î÷àãîâûé ëèçèñ ÿäåðíîé ìåìáðàíû, äåñòðóêöèÿ ìèòîõîíäðèé, âàêóîëèçàöèÿ âíóòðèêëåòî÷íûõ ìåìáðàí, 

âòîðè÷íûå ëèçîñîìû â öèòîïëàçìå. õ 32 000. á – ñåäüìûå ñóòêè ýêñïåðèìåíòà. Ôðàãìåíòàöèÿ ìåìáðàí ýíäîïëàçìàòè÷åñêîé ñåòè. õ 34 

000. â – ñåäüìûå ñóòêè ýêñïåðèìåíòà. Äåñòðóêöèÿ íàðóæíûõ ìåìáðàí è êðèñò ìèòîõîíäðèé. õ 35 000. ã – äåñÿòûå ñóòêè ýêñïåðèìåíòà. 

Ñêîïëåíèå ìåëêèõ âåçèêóë â îáëàñòè ïëàñòèí÷àòîãî öèòîïëàçìàòè÷åñêîãî êîìïëåêñà Ãîëüäæè õ 37 000. 

à á

â ã
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Íàðÿäó ñ îïèñàííûìè óëüòðàñòðóêòóðíûìè íà-
ðóøåíèÿìè, çíà÷èòåëüíîå êîëè÷åñòâî ñòîëá÷àòûõ 
ýïèòåëèîöèòîâ íàõîäèëèñü â ñîñòîÿíèè âûñîêîé 
ìåòàáîëè÷åñêîé àêòèâíîñòè. 

ßäðà òàêèõ êëåòîê èìåëè òèïè÷íîå ñòðîåíèå, 
ìàòðèêñ îáëàäàë ñðåäíåé ýëåêòðîííîé ïëîòíîñ-
òüþ. ßäåðíàÿ ìåìáðàíà ÷åòêî êîíòóðèðîâàëàñü. 
ÿäåðíûé õðîìàòèí íàõîäèëñÿ â äåêîíäåíñèðîâàí-
íîé ôîðìå. Ïåðèíóêëåàðíûå ïðîñòðàíñòâà ñîõðà-
íÿëè ïîñòîÿííóþ øèðèíó. 

Ãðàíóëÿðíûé ýíäîïëàçìàòè÷åñêèé ðåòèêó-
ëóì õîðîøî ðàçâèò, íà ìåìáðàíàõ åãî âûÿâëÿëèñü 
ìíîãî÷èñëåííûå ðèáîñîìû. Â îòäåëüíûõ êëåòêàõ 
íàáëþäàëàñü ãèïåðïëàçèÿ ìåìáðàí ãðàíóëÿðíîé 
ýíäîïëàçìàòè÷åñêîé ñåòè. 

 Ìèòîõîíäðèè áûëè óìåðåííî íàáóõøèìè è ñî-
äåðæàëè áîëüøîå êîëè÷åñòâî êðèñò. Âñòðå÷àëèñü 
ìèòîõîíäðèè «ãàíòåëåâèäíîé» ôîðìû è ñ ïåðåòÿæ-
êàìè. Ïëàñòèí÷àòûé öèòîïëàçìàòè÷åñêèé êîìïëåêñ 
Ãîëüäæè áûë ãèïåð òðîôèðîâàí. 

Â óëüòðàñòðóêòóðå ýíäîòåëèîöèòîâ ãåìîêàïèë-
ëÿðîâ ê 10 ñóòêàì ýêñïåðèìåíòà ñîõðàíÿëèñü ëèøü 
÷åðòû ñëàáî âûðàæåííûõ äèñòðîôè÷åñêèõ èçìåíå-
íèé, êîòîðûå â îñíîâíîì êàñàëèñü ìèòîõîíäðèé. 

Ê 14 ñóòêàì â èññëåäóåìûõ êëåòêàõ ñîõðàíÿþòñÿ 
äèñòðî ôè÷åñêèå èçìåíåíèÿ, ñòåïåíü âûðàæåííîñòè 
êîòîðûõ íàõîäèëàñü â ïðåäåëàõ ôèçèîëîãè÷åñ-
êîé êîìïåíñàöèè. Èçìåíåíèÿ óëüòðàñòðóêòóð-
íîé îðãàíèçàöèè ñòîëá÷àòûõ ýïèòåëèîöèòîâ è 
ýíäîòåëèîöèòîâ ãåìîêàïèëëÿðîâ ñâèäåòåëüñòâóþò 
î âîññòàíîâëåíèè èõ òèïè÷íîé ñóáìèêðîñêîïè÷åñ-
êîé àðõèòåêòîíèêè. 

Îöåíèâàÿ âûÿâëåííûå óëüòðàñòðóêòóðíûå èçìå-
íåíèÿ ñëèçèñòîé îáîëî÷êè òîëñòîé êèøêè â òå÷åíèå 
ïåðâûõ òðåõ ñóòîê ïîñëå ïðåêðàùåíèÿ àðòåðèàëü-
íîãî êðîâîòîêà ñëåäóåò îòìåòèòü, ÷òî îíè ïðåòåðïå-
âàþò äîñòàòî÷íî ãëóáîêèå äèñòðîôè÷åñêèå íàðóøå-
íèÿ, ãðàíè÷àùèå ñ äåñòðóêòèâíîé ôàçîé. 

Â êëåòêàõ ñëèçèñòîé îáîëî÷êè òîëñòîé êèøêè 
ïðåâàëèðóþò ïðîöåññû ñâÿçàííûå è ãèïîêñèåé, 
êîòîðàÿ âëå÷åò çà ñîáîé ñíèæåíèå àêòèâíîñòè 
âñåõ ìåòàáîëè÷åñêèõ ôóíêöèé. Ñëåäóåò îòìåòèòü, 
÷òî îïèñàííûå èçìåíåíèÿ ïî õàðàêòåðó è ñòåïå-
íè âûðàæåííîñòè áîëåå ãëóáîêèå, ÷åì â ãðóïïå 
ýêñïåðèìåíòàëüíûõ æèâîòíûõ â àíàëîãè÷íûé ñðîê 
íàáëþäåíèÿ, êîòîðûì ìîäåëèðîâàëîñü ïðåêðàùå-
íèå âåíîçíîãî êðîâîòîêà. 

Ê 7-ì ñóòêàì íàáëþäàëîñü ðåçêîå ñíèæåíèå àê-
òèâíîñòè âíóòðèêëåòî÷íûõ ìåòàáîëè÷åñêèõ ïðî-
öåññîâ. Óâåëè÷èâàåòñÿ êîëè÷åñòâî î÷àãîâ äåñòðóê-
öèè âíóòðèêëåòî÷íûõ ìåìáðàí. Ìèòîõîíäðèè, 
ôóíêöèÿ êîòîðûõ ñâÿçàíà ñ áèîýíåðãåòèêîé êëåò-
êè, è âûÿâëåííûå ïåðåñòðîéêè èõ óëüòðàñòðóêòóð-
íîé îðãàíèçàöèè ñâèäåòåëüñòâóþò î íàðóøåíèè 
îêèñëèòåëüíî-âîññòà íîâèòåëüíûõ ðåàêöèé è ðàçâè-
òèè ãèïîêñèè íà âíóòðèêëåòî÷íîì óðîâíå. 

Íàðóøåíèå âíóòðèêëåòî÷íîé áèîýíåðãåòèêè 
âûçûâàåò ñíèæåíèå àêòèâíîñòè áåëêîâî-ñèíòå-
òè÷åñêîé ôóíêöèè, ñòðóêòóðíûì ïîäòâåðæäåíèåì 
÷åãî ÿâëÿåòñÿ íàáëþäàåìîå ðàñøèðåíèå öèñòåðí 

ãðàíóëÿðíîé ýíäîïëàçìàòè÷åñêîé ñåòè, óìåíüøå-
íèå êîëè÷åñòâà ñâîáîäíûõ è ñâÿçàííûõ ñ åå ìåìá-
ðàíàìè ðèáîñîì. 

Â ñèñòåìå êðîâåíîñíûõ êàïèëëÿðîâ íà ñåäü-
ìûå ñóòêè íàáëþäåíèÿ íàðàñòàþò èçìåíåíèÿ 
õàðàêòåðíûå äëÿ ãèïîêñèè. Â ýíäîòåëèîöèòàõ 
ñíèæàåòñÿ èíòåíñèâíîñòü òðàíñïîðòà âåùåñòâ, 
ýëåêòðîëèòîâ è âîäû, ÷òî ñòðóêòóðíî ïîäòâåðæ-
äàåòñÿ óìåíüøåíèåì ÷èñëà ìèêðîïèíîöèòîçíûõ 
ïóçûðüêîâ â öèòîïëàçìå îòðîñòêîâ ýòèõ êëåòîê. 

Íà 10-å ñóòêè â îòäåëüíûõ êëåòêàõ íà÷èíàþò 
ðàçâèâàòüñÿ êàòàáîëè÷åñêèå âíóòðèêëåòî÷íûå 
ïðîöåññû, ÷òî ñòðóêòóðíî âûðàæàåòñÿ â î÷àãî-
âîì ëèçèñå ìåìáðàí ãðàíóëÿðíîãî ýíäîïëàç ìà-
òè ÷åñêîãî ðåòèêóëóìà, íàðóæíûõ ìåìáðàí è êðèñò 
ìèòîõîíäðèé, ðåäóêöèè ïëàñòèí÷àòîãî öèòîïëàçìà-
òè÷åñêîãî êîìïëåêñà Ãîëüäæè è ïîÿâëåíèè â öèòî-
ïëàçìå âòîðè÷íûõ ëèçîñîì. 

×åðåç 14 ñóòîê, â ñòîëá÷àòûõ ýïèòåëèîöèòàõ, 
íàðÿäó ñ äèñòðîôè÷åñêèìè ïðîöåññàìè, ïîÿâëÿ-
þòñÿ êëåòêè, îáëàäàþùèå âûñîêîé ôóíêöèîíàëü-
íîé àêòèâíîñòüþ, î ÷åì ñâèäåòåëüñòâóþò õîðîøî 
ðàçâèòûå îðãàíåëëû, ãèïåðïëàçèÿ ãðàíóëÿðíîé 
ýíäîïëàçìàòè÷åñêîé ñåòè è ïîÿâëåíèå â öèòîïëàç-
ìå áîëüøîãî êîëè÷åñòâà ðèáîñîì è ïîëèñîì. 

Ýëåêòðîííî-ìèêðîñêîïè÷åñêèå èññëåäîâà-
íèå óëüòðàñòðóêòóðíûõ ïåðåñòðîåê êëåòîê òîë-
ñòîé êèøêè ïîä âîçäåéñòâèåì ïåðåâÿçêè ñîñóäîâ, 
ðàññå÷åíèÿ è íàëîæåíèÿ øâîâ äèñòðîôè÷åñêèå è 
äåñòðóêòèâíûå èçìåíåíèÿ íàèáîëåå áûñòðî ðàçâè-
âàþòñÿ è äîëüøå ñîõðàíÿþòñÿ ïðè ïðåðûâàíèè àð-
òåðèàëüíîãî êðîâîòîêà. 

Âûâîäû. 
1. Â òå÷åíèå ïåðâûõ òðåõ ñóòîê ïîñëå 

ïðåðûâàíèÿ àðòåðèàëüíîãî êðîâîòîêà ðàçâèâàþòñÿ 
ãëóáîêèå äèñòðîôè÷åñêèå è äåñòðóêòèâíûå íàðóøå-
íèÿ, óëüòðàñòðóêòóðíîé îðãàíèçàöèè êëåòîê òîëñòîé 
êèøêè. 

2. Ê 7-ì ñóòêàì íàñòóïàåò ñíèæåíèå àêòèâíîñ-
òè âíóòðèêëåòî÷íûõ ìåòàáîëè÷åñêèõ ïðîöåññîâ 
è óâåëè÷èâàåòñÿ êîëè÷åñòâî î÷àãîâ äåñòðóêöèè 
âíóòðèêëåòî÷íûõ ìåìáðàí, ðàçâèâàåòñÿ ìèòîõîí-
äðèàëüíàÿ äèñôóíêöèÿ, ïðèâîäÿùàÿ ê íàðóøåíèþ 
îêèñëèòåëüíî-âîññòàíîâèòåëüíûõ ðåàêöèé íà âíóò-
ðèêëåòî÷íîì óðîâíå. 

3. Â ýíäîòåëèîöèòàõ êðîâåíîñíûõ êàïèëëÿðîâ 
ñíèæàåòñÿ èíòåíñèâíîñòü òðàíñïîðòà âåùåñòâ, 
ýëåêòðîëèòîâ è âîäû, ÷òî ñòðóêòóðíî ïîäòâåðæ-
äàåòñÿ óìåíüøåíèåì ÷èñëà ìèêðîïèíîöèòîçíûõ 
ïóçûðüêîâ â öèòîïëàçìå îòðîñòêîâ ýòèõ êëåòîê. 

4. Íà 10-å ñóòêè íà÷èíàþò ðàçâèâàòüñÿ êà-
òàáîëè÷åñêèå âíóòðèêëåòî÷íûå ïðîöåññû, ÷òî 
ñòðóêòóðíî ïîäòâåðæäàåòñÿ î÷àãîâûì ëèçèñîì 
âíóòðèêëåòî÷íûõ ìåìáðàí, ðåäóêöèåé ïëàñòèí÷àòî-
ãî öèòîïëàçìàòè÷åñêîãî êîìïëåêñà Ãîëüäæè è ïîÿâ-
ëåíèåì â öèòîïëàçìå âòîðè÷íûõ ëèçîñîì. 

5. ×åðåç 14 ñóòîê ýêñïåðèìåíòà â êëåòêàõ òîë-
ñòîé êèøêè ïîÿâëÿþòñÿ ïðèçíàêè ïîâûøåíèÿ ðåïà-
ðàòèâíîé àêòèâíîñòè, ÷òî ñòðóêòóðíî âûðàæàåòñÿ 
â ãèïåðïëàçèè ãðàíóëÿðíîé ýíäîïëàçìàòè÷åñêîé 
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ñåòè è ïîÿâëåíèå â öèòîïëàçìå áîëüøîãî êîëè÷å-
ñòâà ðèáîñîì è ïîëèñîì. 

6. Äèñòðîôè÷åñêèå è äåñòðóêòèâíûå íàðóøåíèÿ 
êëåòîê òîëñòîé êèøêè ïîñëå ðàññå÷åíèÿ, íàëîæå-
íèÿ øâîâ è ïåðåâÿçêè àðòåðèàëüíûõ ñîñóäîâ áîëåå 
áûñòðî ðàçâèâàþòñÿ è äîëüøå ñîõðàíÿþòñÿ ïðè ïå-
ðåâÿçêå áðûæåå÷íûõ àðòåðèé, ÷åì ïðè ïåðåâÿçêå âåí. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 

Äàííûå, ïîëó÷åííûå â ýêñïåðèìåíòå ïðè èçó÷åíèè 

ìîäåëèðîâàííîé àðòåðèàëüíîé èøåìèè, ïîçâîëÿò 

îïòèìèçèðîâàòü âàðèàíòû ðåçåêöèîííûõ ìåòîäîâ ñ 

õèðóðãè÷åñêîé êîððåêöèåé êðîâîñíàáæåíèÿ â àáäî-

ìèíàëüíîé õèðóðãèè. 

Ëèòåðàòóðà
1. Áåëîçåðîâ È. Â. Äèíàìèêà óëüòðàñòðóêòóðíèõ èçìåíåíèé êëåòîê ñëèçèñòîé îáîëî÷êè òîëñòîé êèøêè êðîëåé â îáëàñòè 

óñòàíîâêè ñïèðàëåâèäíîãî ñòåíòà / È. Â. Áåëîçåðîâ, Î. Ô. Íåâçîðîâà, Â. Ï. Íåâçîðîâ // Õàðê³âñüêà õ³ðóðã³÷íà øêîëà. – 
2009. – ¹ 1 (32). – Ñ. 39 – 42. 

2. Ãðîìà Â. Ã. Äèíàìèêà óëüòðàñòðóêòóðíûõ èçìåíåíèé êëåòîê ñëèçèñòîé îáîëî÷êè òîíêîé êèøêè êðîëåé ïîñëå ïåðå-
âÿçêè êðîâåíîñíûõ ñîñóäîâ áðûæåéêè / Â. Ã. Ãðîìà, Â. Ï. Íåâçîðîâ, Î. Ô. Íåâçîðîâà // Õàðê³âñüêà õ³ðóðã³÷íà øêîëà. – 
2010. – ¹ 4 (42). – Ñ. 46 – 53. 

3. Äèíàìèêà óëüòðàñòðóêòóðíûõ èçìåíåíèé êëåòîê ñëèçèñòîé îáîëî÷êè òîëñòîé êèøêè êðîëåé ïîñëå ïåðåâÿçêè àðêàäû 
êðîâåíîñíûõ ñîñóäîâ / Â. Â. Áîéêî, È. À. Òàðàáàí, Â. Ã. Ãðîìà [è äð.] // Õàðê³âñüêà õ³ðóðã³÷íà øêîëà. – 2010. – ¹ 5 
(43). – Ñ. 48 – 55. 

4. Óëüòðàñòðóêòóðíûå èçìåíåíèÿ êëåòîê òîëñòîé êèøêè áîëüíûõ ñ êèøå÷íûì êðîâîòå÷åíèåì ðàêîâîãî ãåíåçà ïîñëå ïðî-
âåäåíèÿ âíóòðèàðòåðèàëüíîé õèìèîòåðàïèè è îêêëþçèè ñîñóäîâ òîëñòîãî êèøå÷íèêà / È. Â. Áåëîçåðîâ, Â. Ï. Íåâçî-
ðîâ, Î. Ô. Íåâçîðîâà, À. Á. Ñòàðèêîâà // Õàðê³âñüêà õ³ðóðã³÷íà øêîëà. – 2009. – ¹ 3 (34). – Ñ. 56 – 61. 

5. Risk factors for anastomotic leakage after surgery for colorectal cancer: results of prospective surveillance / T. Konishi, 
T. Watanabe, J. Kishimoto, H. Nagawa // J AM Coll Surg. – 2006. – ¹ 202 (3). – P. 439 – 344. 

6. Total pelvic exenterations for primary and recurrent malignancies // F. T. Ferenschild, M. Vermaas, C. Verhoef [et al.] // World 
J. Surg. – 2009. – ¹ 33 (7). – P. 1502 – 1508. 

7. Urschel J. D. Ischemic conditioning of the rat stomach: implications for esophageal replacement with stomach / J. D. Urschel // 
J. Cardiovasc. Surg. – 1995. – ¹ 36 (2). – P. 191 – 193. 

ÓÄÊ 616. 345–018. 25–073. 582+616. 34–089. 86: 616. 13–005. 4–092. 9
ÄÈÍÀÌ²ÊÀ ÓËÜÒÐÀÑÒÐÓÊÒÓÐÍÈÕ ÇÌ²Í ÊË²ÒÈÍ ÑËÈÇÓÂÀÒÎ¯ ÎÁÎËÎÍÊÈ ÒÎÂÑÒÎ¯ ÊÈØÊÈ Â Ð²ÇÍ² 

ÑÒÐÎÊÈ Ï²ÑËß ÌÎÄÅËÞÂÀÍÍß ÀÐÒÅÐ²ÀËÜÍÎ¯ ²ØÅÌ²¯ ÀÍÀÑÒÎÌÎÇÓ
Áåëîçüîðîâ ². Â. 
Ðåçþìå. Âèâ÷åí³ â äèíàì³ö³ îñîáëèâîñò³ óëüòðàñòðóêòóðíèõ çì³í êë³òèí ñëèçóâàòî¿ îáîëîíêè òîâñòî¿ 

êèøêè ùóð³â ï³ñëÿ ¿¿ ðîçñ³÷åííÿ ³ çàøèâàííÿ, à òàêîæ âïëèâ íà ïðîöåñè çàãîþâàííÿ ìîäåëüîâàíîãî àíàñ-
òîìîçó ïåðåâ’ÿçêè áðèæîâèõ àðòåð³é. Ïîêàçàíî, ùî â ïåðø³ äåñÿòü ä³á çíèæóºòüñÿ àêòèâí³ñòü âíóòð³øíüî-
êë³òèííèõ ìåòàáîë³÷íèõ ïðîöåñ³â, çá³ëüøóºòüñÿ ê³ëüê³ñòü âîãíèù äåñòðóêö³¿ âíóòð³øíüîêë³òèííèõ ìåìáðàí, 
ðîçâèâàºòüñÿ ì³òîõîíäð³àëüíà äèñôóíêö³ÿ. Â åíäîòåë³îöèòàõ êðîâîíîñíèõ êàï³ëÿð³â ñëèçóâàòî¿ îáîëîíêè 
çíèæóºòüñÿ ³íòåíñèâí³ñòü òðàíñïîðòó ðå÷îâèí, åëåêòðîë³ò³â òà âîäè, ùî ñòðóêòóðíî ï³äòâåðäæóºòüñÿ çìåí-
øåííÿì ê³ëüêîñò³ ì³êðîï³íîöèòîçíèõ áóëüáàøîê â öèòîïëàçì³ â³äðîñòê³â öèõ êë³òèí. Â ö³ ñòðîêè ñïîñòåðå-
æåííÿ ïî÷èíàþòü ðîçâèâàòèñÿ êàòàáîë³÷í³ ïðîöåñè, ñòðóêòóðíèì ïðîÿâîì ÿêèõ º âîãíèùåâèé ë³çèñ âíóòð³ø-
íüîêë³òèííèõ ìåìáðàí, ðåäóêö³ÿ ïëàñòèí÷àòîãî öèòîïëàçìàòè÷íîãî êîìïëåêñó Ãîëüäæ³ ³ ïîÿâà â öèòîïëàçì³ 
âòîðèííèõ ë³çîñîì. Ò³ëüêè â ê³íö³ åêñïåðèìåíòó ç’ÿâëÿþòüñÿ ïðèçíàêè çá³ëüøåííÿ ðåïàðàòèâíî¿ àêòèâíîñò³. 
Äèñòðîô³÷í³ òà äåñòðóêòèâí³ ïîðóøåííÿ êë³òèí òîâñòî¿ êèøêè ï³ñëÿ ðîçñ³÷åííÿ, íàêëàäåííÿ øâ³â òà ïåðåâ’ÿçö³ 
àðòåð³àëüíèõ ñóäèí á³ëüø øâèäêî ðîçâèâàþòüñÿ ³ äîâøå çáåð³ãàþòüñÿ ïðè ïåðåâ’ÿçö³ áðèæîâèõ àðòåð³é, ÷³ì 
ïðè ïåðåâ’ÿçö³ âåí. 

Êëþ÷îâ³ ñëîâà: óëüòðàñòðóêòóðà òîâñòî¿ êèøêè, ã³ïîêñ³ÿ, ïåðåâ’ÿçêà áðèæîâèõ àðòåð³é, ì³òîõîíäð³àëüíà 
äèñôóíêö³ÿ. 
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ÊÈØÊÈ Â ÐÀÇËÈ×ÍÛÅ ÑÐÎÊÈ ÏÎÑËÅ ÌÎÄÅËÈÐÎÂÀÍÈß ÀÐÒÅÐÈÀËÜÍÎÉ ÈØÅÌÈÈ ÀÍÀÑÒÎÌÎÇÀ 
Áåëîç¸ðîâ È. Â. 
Ðåçþìå. Èçó÷åíû â äèíàìèêå îñîáåííîñòè óëüòðàñòðóêòóðíûõ èçìåíåíèé êëåòîê ñëèçèñòîé îáî-

ëî÷êè òîëñòîé êèøêè êðûñ, ïîñëå å¸ ðàññå÷åíèÿ è óøèâàíèÿ, à òàêæå âëèÿíèå íà ïðîöåññû çàæèâëå-
íèÿ ìîäåëèðîâàííîãî àíàñòîìîçà ïåðåâÿçêè áðûæåå÷íûõ àðòåðèé. Ïîêàçàíî, ÷òî â ïåðâûå äåñÿòü ñóòîê 
ñíèæàåòñÿ àêòèâíîñòü âíóòðèêëåòî÷íûõ ìåòàáîëè÷åñêèõ ïðîöåññîâ, óâåëè÷èâàåòñÿ êîëè÷åñòâî î÷àãîâ 
äåñòðóêöèè âíóòðèêëåòî÷íûõ ìåìáðàí, ðàçâèâàåòñÿ ìèòîõîíäðèàëüíàÿ äèñôóíêöèÿ. Â ýíäîòåëèîöèòàõ 
êðîâåíîñíûõ êàïèëëÿðîâ ñëèçèñòîé îáîëî÷êè ñíèæàåòñÿ èíòåíñèâíîñòü òðàíñïîðòà âåùåñòâ, ýëåêòðîëèòîâ 
è âîäû, ÷òî ñòðóêòóðíî ïîäòâåðæäàåòñÿ óìåíüøåíèåì ÷èñëà ìèêðîïèíîöèòîçíûõ ïóçûðüêîâ â öèòîïëàç-
ìå îòðîñòêîâ ýòèõ êëåòîê. Â ýòè ñðîêè íàáëþäåíèÿ íà÷èíàþò ðàçâèâàòüñÿ êàòàáîëè÷åñêèå ïðîöåññû, 
ñòðóêòóðíûì âûðàæåíèåì êîòîðûõ ÿâëÿåòñÿ î÷àãîâûé ëèçèñ âíóòðèêëåòî÷íûõ ìåìáðàí, ðåäóêöèÿ 
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ïëàñòèí÷àòîãî öèòîïëàçìàòè÷åñêîãî êîìïëåêñà Ãîëüäæè è ïîÿâëåíèå â öèòîïëàçìå âòîðè÷íûõ ëèçîñîì. 
Òîëüêî ê êîíöó ýêñïåðèìåíòà ïîÿâëÿþòñÿ ïðèçíàêè ïîâûøåíèÿ ðåïàðàòèâíîé àêòèâíîñòè. Äèñòðîôè÷åñ-
êèå è äåñòðóêòèâíûå íàðóøåíèÿ êëåòîê òîëñòîé êèøêè ïîñëå ðàññå÷åíèÿ, íàëîæåíèÿ øâîâ è ïåðåâÿçêè 
àðòåðèàëüíûõ ñîñóäîâ áîëåå áûñòðî ðàçâèâàþòñÿ è äîëüøå ñîõðàíÿþòñÿ ïðè ïåðåâÿçêå áðûæåå÷íûõ àðòå-
ðèé, ÷åì ïðè ïåðåâÿçêå âåí. 

Êëþ÷åâûå ñëîâà: óëüòðàñòðóêòóðà òîëñòîé êèøêè, ãèïîêñèÿ, ïåðåâÿçêà áðûæåå÷íûõ àðòåðèé, ìèòîõîí-
äðèàëüíàÿ äèñôóíêöèÿ. 
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The Dynamics of Ultrastructural Changes in Cells of Colonic Mucosa at Different Times after the 

Simulation of Arterial Ischemia of the Anastomosis
Belozyorov I. V. 
Summary. Abdominal bleeding until the present time is the actual problem, despite the significant advances of 

modern surgery. The results of treatment of acute mesenteric ischemia remain unsatisfactory. 
This work is a fragment of the research work “Study the mechanisms of postoperative complications in acute 

intestinal ischemia in surgical correction of blood flow and methods of resection surgery» ¹ state. registration – 
0111U009981, cipher threads P 04. 12. 

Aim of our research: to trace the dynamics of ultrastructural features of the cells of the colon at the site of inci-
sion and suture after ligation the arterial vessels. 

In the first group of the experimental animals the colonic anastomosis is superimposed by single suture of Vicryl 
4. 0 on the intact intestine. The second group consisted of rats with simulated arterial ischemia the segment of the 
bowel by ligation of the artery ileo-kolika and imposition of colonic anastomosis. 

Collection of material produced at 1, 3, 7, 10, and 14 days. For electron microscopic studies were selected tis-
sue of the colon, located on the 2-3 mm proximal and distal to the line suture which make before, according to many 
researchers is that portion of the tissue where the most informative and fully reflects the process of healing in the 
colonic anastomosis. 

Pieces of the tissue mucosa of the colon after excision placed in 2. 5 % buffered glutaraldehyde solution for 
fixation on 2-3 hours. After washing in the buffer solution the pieces of the tissue were transferred in 1 % buffered 
tetroxide osmium solution on 2-3 hours at 4 ° C for the final fixation. After fixing the tissue was dehydrated through 
ascending alcohols and acetone, soaked in a mixture of epoxy resin (Epon-Araldite) and embedded into the blocks 
by standard methods. Polymerization was carried out in a thermal block at 60 ° C for two days. 

From these blocks into ultramicrotome UMTP 3, ultrathin sections were prepared, mounted on their electrolytic 
mesh, and after staining with uranyl acetate and lead citrate, examined under the electron microscope EME-100 BR 
at an accelerating voltage of 75 m. Quality control of histological processing of the tissue were pieces of the mucosa 
tissue of the colon from the intact animals. 

The electron microscopic study of the ultrastructure of tissue of the colon from the intact experimental animals 
showed the satisfactory fixation of the material, as submicroscopic organization of the cells corresponded modern 
notions. 

We study the dynamics of particular ultrastructural changes in cells of colonic mucosa of rats after dissection 
and suturing, as well as effects on the healing process of anastomosis of the simulated ligation of mesenteric arter-
ies. It is shown that in the first ten days of reduced activity of intracellular metabolic processes, increases the num-
ber of foci of destruction of intracellular membranes, mitochondrial dysfunction develops. In the endothelial cells 
of capillaries of the mucous membrane reduced the intensity of transport of substances, electrolytes and water, 
which is structurally supported by a decrease in the number of vesicles in the cytoplasm micropinositic vesicles of 
these cells. During these periods of observation are beginning to evolve catabolic processes, which is a structural 
expression of focal lysis of intracellular membranes, the reduction of cytoplasmic lamellar Golgi complex and the 
appearance of secondary lysosomes in the cytoplasm. Only at the end of the experiment there are signs of increas-
ing reparative activity. Dystrophic and destructive disorders of the colon cells after dissection, suturing and ligation 
of blood vessels more rapidly and longer retained in the dressings mesenteric arteries than in veins ligation. 

Key words: ultrastructure of the colon, hypoxia, ligation of mesenteric arteries, mitochondrial dysfunction. 
Ðåöåíçåíò – ïðîô. ªðîøåíêî Ã. À. 
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