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Öåëü. Èçó÷èòü âëèÿíèÿ ìåñòà ââåäåíèÿ ýêçîãåííûõ ýìáðèîíàëüíûõ ôèáðîáëàñòîâ îòíîñèòåëüíî ñòî-
ðîíû ýíäîïðîòåçà íà äèíàìèêó êîëëàãåíîâîãî îáìåíà.

Ìàòåðèàë è ìåòîäû. Ýêñïåðèìåíò âûïîëíåí íà 150 ìûøàõ. Ñòåðèëüíûé ïðîòåç èç ïîëèòåòðàôòîðý-
òèëåíà (ÏÒÔÝ) ðàñïîëàãàëè íàä àïîíåâðîçîì. Æèâîòíûå áûëè ðàçäåëåíû íà 3 ãðóïïû (ïî 50 æèâîòíûõ): 1 
ãðóïïà – áåç ââåäåíèÿ ôèáðîáëàñòîâ; 2 ãðóïïà – îäíîêðàòíîå ââåäåíèå ôèáðîáëàñòîâ íà 7 ñóòêè; 3 ãðóïïà 
– äâóêðàòíîå ââåäåíèå ôèáðîáëàñòîâ íà 7 è 10 ñóòêè. Êóëüòèâèðîâàííûå ôèáðîáëàñòû ïîëó÷àëè èç ýìáðè-
îíîâ áåëûõ ìûøåé. Ýêçîãåííûå ôèáðîáëàñòû ââîäèëèñü â ïàðàòðàíñïëàíòàòíóþ çîíó òîëüêî ñî ñòîðîíû 
ïðîòåçà, îáðàùåííîé ê êîæå è ïîäêîæíîé êëåò÷àòêå. Æèâîòíûå âûâîäèëèñü èç ýêñïåðèìåíòà íà 10, 30 è 
60 ñóòêè. Ñðåçû îêðàøèâàëè ïî Sirius Red. 

Ðåçóëüòàòû. Âûÿâëåíî, ÷òî íà ðàííèõ ñðîêàõ, ââåäåíèå ôèáðîáëàñòîâ è êðàòíîñòü ââåäåíèÿ íå âëè-
ÿþò íà ñîîòíîøåíèå òèïîâ êîëëàãåíà â çàâèñèìîñòè îò ïðîñòðàíñòâåííîé îðèåíòàöèè ïðîòåçà. Â äàëüíåé-
øåì îòìå÷àåòñÿ äîñòîâåðíîå óâåëè÷åíèå ñîäåðæàíèÿ êîëëàãåíà I òèïà. Ââåäåíèå ýêçîãåííûõ ôèáðîáëàñòîâ 
óñêîðÿåò óâåëè÷åíèå ñîîòíîøåíèÿ I è III òèïîâ êîëëàãåíà, â áîëüøåé ñòåïåíè ïðè äâóêðàòíîì ââåäåíèè. 
Íà 30-õ è 60 ñóòêàõ ýêñïåðèìåíòà îòìå÷åíû äîñòîâåðíûå ðàçëè÷èÿ â ñîîòíîøåíèè I è III òèïîâ êîëëàãåíà, 
óâåëè÷åíèå ñîäåðæàíèÿ êîëëàãåíà I òèïà îòìå÷àåòñÿ íà ñòîðîíå ïðîòåçà îáðàùåííîé ê êîæå. Äåïîíèðîâà-
íèå ýêçîãåííûõ ôèáðîáëàñòîâ áëàãîäàðÿ ñòðóêòóðå ÏÒÔÝ ìàòåðèàëà è èõ ïîñëåäóþùåå ó÷àñòèå â êîëëà-
ãåíîâîì îáìåíå, ÿâëÿåòñÿ ðåøàþùèì ïîëîæèòåëüíûì ôàêòîðîì â ïðîöåññå îáðàçîâàíèÿ ñîåäèíèòåëüíî-
òêàííîé êàïñóëû è ïðåâàëèðîâàíèÿ êîëëàãåíà I òèïà íà ïîçäíèõ ñðîêàõ ýêñïåðèìåíòà.

Çàêëþ÷åíèå. Ïðèìåíåíèå ýêçîãåííûõ ýìáðèîíàëüíûõ ôèáðîáëàñòîâ îêàçûâàåò äîñòîâåðíûé ìîäè-
ôèöèðóþùèé ýôôåêò íà äèíàìèêó îáðàçîâàíèÿ êîëëàãåíà I òèïà íà ñòîðîíå  ââåäåíèÿ.

Êëþ÷åâûå ñëîâà: ôèáðîáëàñò, êîëëàãåí, ïîëÿðèçàöèîííàÿ ìèêðîñêîïèÿ, ýíäîïðîòåçû

Objectives. To study the impact of the site of the ectogenous embryonic fibroblasts introduction in regard to 
endoprosthesis on the collagen metabolism dynamics.  

Methods. The experiment was conducted on 150 mice. The sterile polytetrafluoroethylene prosthesis was 
placed above the aponeurosis. The animals were divided into 3 groups numbering 50 animals: the 1st group – without 
fibroblasts introduction; the 2nd – a single introduction of fibroblasts on the 7th day; the 3rd group – the fibroblasts 
were injected twice on the 7th and 10th days. Cultivated fibroblasts were obtained from the embryos of white mice. 
Ectogenous fibroblasts were injected in the paratransplant zone only on the side of prosthesis inverted to the skin 
and subcutaneous tissue. Animals were derived from the experiment on the 10th, 30th and 60th days. The sections 
were stained with Sirius Red.

Results. It has been revealed that at early terms the introduction of fibroblasts and repetition factor of the 
introduction don’t influence the collagen types correlation depending on the spatial orientation of the prosthesis. 
Further a reliable increase of the collagen type I is registered. Introduction of the ectogenous fibroblasts accelerates 
the increase of collagen correlation of I and III types more in the case of repeated introduction. On the 30th and 60th 

days of the experiment reliable differences in the collagen correlation of I and III types have been registered and the 
increase of the collagen type I content has been observed on the side of prosthesis inverted to the skin. Deposition 
of the ectogenous fibroblasts due to the structure of the polytetrafluoroethylene prosthesis material and their further 
participation in the collagen metabolism is considered to be a critical factor in the process of connective tissue cap-
sule formation and prevalence of the collagen type I at the late terms of the experiment. 

Conclusions. The application of the ectogenous fibroblasts has a reliable modifying effect on the dynamics of 
the collagen type I formation on the introduction side. 

Keywords: fibroblast, collagen, polarized microscopy, endoprostheses

Ââåäåíèå

Õèðóðãè÷åñêîå ëå÷åíèå ãðûæ ïåðåäíåé 
áðþøíîé ñòåíêè çàñòàâëÿåò õèðóðãîâ èñêàòü 

ïóòè äëÿ ïîëó÷åíèÿ áîëåå ïðî÷íîãî ðóáöà, 
ñïîñîáíîãî ïðåäîòâðàòèòü ðåöèäèâ çàáîëåâà-
íèÿ. Èìïëàíòàöèÿ ñèíòåòè÷åñêîãî ïðîòåçà, 
íà äàííûé ìîìåíò ÿâëÿåòñÿ èñêëþ÷èòåëüíîé 
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òåõíîëîãèåé, ïîçâîëÿþùåé íàäåæíî ëèêâèäè-
ðîâàòü äåôåêò. [1, 2 ,3, 4]. Îäíàêî ïðèñóòñòâèå 
ýíäîïðîòåçà ìîæåò ïðèâîäèòü ê ðàçâèòèþ 
ñïåöèôè÷åñêèõ ðåàêöèé íà èíîðîäíîå òåëî, 
èç-çà ÷åãî âîçíèêàþò ýêññóäàòèâíûå îáðàçîâà-
íèÿ, óõóäøàþùèå è óäëèíÿþùèå ïðîöåññ ðàç-
âèòèÿ ñîåäèíèòåëüíîé òêàíè.

Íå ïîäëåæèò ñîìíåíèþ ãëàâåíñòâóþùàÿ 
ðîëü íàðóøåíèÿ êîëëàãåíîâîãî îáìåíà â ðàç-
âèòèè ïîñëåîïåðàöèîííûõ âåíòðàëüíûõ ãðûæ 
(ÏÎÂÃ) è â ïðîáëåìàõ ôîðìèðîâàíèÿ çðåëîé 
ñîåäèíèòåëüíîé òêàíè. Ïî äàííûì ðÿäà àâòî-
ðîâ, èìåííî íàðóøåíèå êîëëàãåíîâîãî îáìåíà 
ñ÷èòàåòñÿ îñíîâíîé ïðè÷èíîé âîçíèêíîâåíèÿ 
àáäîìèíàëüíûõ ãðûæ [5, 6, 7, 8, 9]. Ìîæíî äî-
áèòüñÿ óñêîðåíèÿ ñîçðåâàíèÿ ñîåäèíèòåëüíîé 
òêàíè â îáëàñòè ïëàñòèêè ïðè èñïîëüçîâàíèè 
ðÿäà êëåòî÷íûõ òåõíîëîãèé, â òîì ÷èñëå ââå-
äåíèÿ êëåòî÷íûõ ýëåìåíòîâ ïðåâàëèðóþùèõ â 
åå îáðàçîâàíèè – ôèáðîáëàñòîâ. Ôèáðîáëàñòû 
îêàçûâàþò ñòèìóëèðóþùåå âëèÿíèå íà ïðî-
ëèôåðàöèþ êëåòîê ñîåäèíèòåëüíîé òêàíè ðå-
öèïèåíòà, ìîäèôèöèðóÿ åå ñòðóêòóðó [10, 11]. 
Èñïîëüçîâàíèå ýìáðèîíàëüíûõ ôèáðîáëàñòîâ 
ïðåäñòàâëÿåò íåñîìíåííûé èíòåðåñ ïðè ýíäî-
ïðîòåçèðîâàíèè ÏÎÂÃ, äëÿ óëó÷øåíèÿ ïðî-
öåññà îðãàíèçàöèè ñîåäèíèòåëüíîé òêàíè â 
çîíå ïëàñòèêè.

Èññëåäîâàíèå êîëëàãåíîâîãî îáìåíà âîç-
ìîæíî ñ èñïîëüçîâàíèåì ìîíîêëîíàëüíûõ 
àíòèòåë èëè ïðè èñïîëüçîâàíèè ñïåöèàëüíîé 
îêðàñêè è ïîëÿðèçàöèîííîãî ìèêðîñêîïà. Ïî-
ñëåäíèé ìåòîä áîëåå ïðîñòîé â ïðèìåíåíèè è 
ìåíåå çàòðàòåí.

Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ èçó÷åíèå 
âëèÿíèÿ ìåñòà ââåäåíèÿ ýêçîãåííûõ ôèáðî-
áëàñòîâ îòíîñèòåëüíî ñòîðîíû ýíäîïðîòåçà íà 
äèíàìèêó êîëëàãåíîâîãî îáìåíà.

Ìàòåðèàë è ìåòîäû

Ýêñïåðèìåíò âûïîëíÿëñÿ íà 150 ìûøàõ. 
Ñòåðèëüíûé ïðîòåç (0,5×0,5 ñì) ðàñïîëàãà-
ëè íàä àïîíåâðîçîì. Èñïîëüçîâàëè ó÷àñòêè 
ñòàíäàðòíîãî ïðîòåçà èç ïîëèòåòðàôòîðýòèëå-
íà (ÏÒÔÝ). Æèâîòíûå áûëè ðàçäåëåíû íà 3 
ãðóïïû (ïî 50 æèâîòíûõ â êàæäîé ãðóïïå): 

1 ãðóïïà – áåç ââåäåíèÿ ôèáðîáëàñòîâ; 
2 ãðóïïà – îäíîêðàòíîå ââåäåíèå ôèáðî-

áëàñòîâ íà 7 ñóòêè; 
3 ãðóïïà – äâóêðàòíîå ââåäåíèå ôèáðî-

áëàñòîâ íà 7 è 10 ñóòêè. 
Êóëüòèâèðîâàííûå ôèáðîáëàñòû ïîëó÷àëè 

èç ýìáðèîíîâ áåëûõ ìûøåé (íà ñðîêå áåðå-
ìåííîñòè 2-4 íåäåëè) â ëàáîðàòîðèè îòäåëå-
íèÿ êëåòî÷íîé òðàíñïëàíòàöèè è èììóíîòå-
ðàïèè Êóðñêîé îáëàñòíîé êëèíè÷åñêîé áîëü-

íèöû. Ýêçîãåííûå ôèáðîáëàñòû ââîäèëèñü â 
ñòåðèëüíûõ óñëîâèÿõ â ïàðàòðàíñïëàíòàòíóþ 
çîíó ñî ñòîðîíû ïðîòåçà, îáðàùåííîé ê êîæå 
è ïîäêîæíîé êëåò÷àòêå.

Æèâîòíûå âûâîäèëèñü èç ýêñïåðèìåíòà 
íà 10, 30 è 60 ñóòêè. Èññëåäîâàíèÿ ïðîâîäè-
ëè ñ ñîáëþäåíèåì ïðèíöèïîâ, èçëîæåííûõ â 
Êîíâåíöèè ïî çàùèòå ïîçâîíî÷íûõ æèâîò-
íûõ, èñïîëüçóåìûõ äëÿ ýêñïåðèìåíòàëüíûõ è 
äðóãèõ öåëåé (ã. Ñòðàñáóðã, Ôðàíöèÿ). 

Ï îëó÷àåìûå òêàíè ñ ÷àñòüþ ïðîòåçà çà-
êëþ÷àëè â ïàðàôèíîâûå áëîêè, è ïî ñòàí-
äàðòíîé ìåòîäèêå îêðàøèâàëè ïî Sirius Red. 
Èññëåäîâàíèÿ ïðîâîäèëèñü  â îáû÷íîì è ïî-
ëÿðèçîâàííîì ñâåòå ïðè ïîìîùè ïîëÿðèçàöè-
îííîãî ìèêðîñêîïà Altami Polar 2. Ôîòîñúåì-
êó ïðîèçâîäèëè öèôðîâîé îêóëÿðíîé êàìåðîé 
Altami 3 Mpx. Âûïîëíÿëîñü ôîòîãðàôèðîâà-
íèå 10 «ïîëåé çðåíèÿ» ïðè óâåëè÷åíèè ×250 è 
×400. ×630. Îöåíêà ñîîòíîøåíèÿ òèïîâ êîëëà-
ãåíà (ÒÊ) îñíîâûâàëàñü íà èçó÷åíèè öâåòîâîé 
ãèñòîãðàììû, ñ èñïîëüçîâàíèå ïðîãðàììíîãî 
êîìïëåêñà è ImageJ 1,46h.

Èññëåäîâàíèå ÒÊ ïðîèçâîäèëîñü íåïî-
ñðåäñòâåííî â îáëàñòè êàïñóëû ýíäîïðîòå-
çà èëè â ïàðàòðàíñïëàíòàòíîì ïðîñòðàíñòâå. 
Óâåëè÷åíèå ñîîòíîøåíèÿ ÒÊ îçíà÷àåò ïîâû-
øåíèå ñîäåðæàíèÿ êîëëàãåíà I òèïà è ñíèæå-
íèå ñîäåðæàíèÿ III òèïà. Èññëåäîâàëèñü äàí-
íûå, ïîëó÷àåìûå ïðè èññëåäîâàíèè êàïñóëû 
èëè ïàðàòðàíñïëàíòàòíîãî ïðîñòðàíñòâà ñ îáå-
èõ ñòîðîí ïðîòåçà (ñî ñòîðîíû àïîíåâðîçà è ñî 
ñòîðîíû êîæè). 

Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ 
èññëåäîâàíèÿ ïðîâîäèëè ñ ïîìîùüþ âñòðî-
åííûõ ôóíêöèé ÝÂÌ ïðèëîæåíèÿ Microsoft 
Excel-2003. Âû÷èñëÿëèñü ñðåäíèå âåëè÷èíû 
êîëè÷åñòâåííûõ ïîêàçàòåëåé è ñðåäíåé îøèá-
êè. Ñóùåñòâåííîñòü ðàçëè÷èé ñðåäíèõ âåëè-
÷èí îöåíèâàëè ïî êîýôôèöèåíòó Ñòüþäåíòà.

Ðåçóëüòàòû è îáñóæäåíèå

Ýíäîïðîòåç èç ÏÒÔÝ ïðåïÿòñòâóåò ìè-
ãðàöèè ýêçîãåííûõ ôèáðîáëàñòîâ è äðóãèõ 
êëåòîê, âñëåäñòâèå ñâîåé îðèãèíàëüíîé ñòðóê-
òóðû, íàïîìèíàþùèé ïëåíêó ñ îòâåðñòèÿìè. 
Ïîýòîìó âàæíûì ÿâëÿåòñÿ èçó÷åíèå ðàçëè÷èé 
â ñîîòíîøåíèè ÒÊ â çàâèñèìîñòè îò èñïîëü-
çîâàíèÿ ýêçîãåííûõ ôèáðîáëàñòîâ â óñëîâèÿõ, 
êîãäà ñàì ïðîòåç ðàçäåëÿåò ìåñòî èìïëàíòàöèè 
íà äâå ÷àñòè (òàáëèöà 1).

Èçó÷åíèå ðåçóëüòàòîâ æèâîòíûõ 1 ãðóïïû  
íå ïîêàçàëî äîñòîâåðíûõ îòëè÷èé â ñîîòíîøå-
íèè ÒÊ â çàâèñèìîñòè îò ñòîðîíû ýíäîïðî-
òåçà. Öâåòîâàÿ ãèñòîãðàììà â ãðóïïå áåç ââå-
äåíèÿ ôèáðîáëàñòîâ, ñ îáåèõ ñòîðîí ïðîòåçà 

© È.Ñ.  Èâàíîâ ñ ñîàâò.  Êëåòî÷íûå òåõíîëîãèè äëÿ óëó÷øåíèÿ ñîåäèíèòåëüíîé òêàíè
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äåìîíñòðèðóåò îäèíàêîâûå ðåçóëüòàòû. 
Âî 2 è 3 ãðóïïå íà ñðîêå 10 ñóòîê, ââåäåíèå 

êóëüòóðàëüíûõ ôèáðîáëàñòîâ è äàæå êðàòíîñòü 
ýòîãî ââåäåíèÿ äîñòîâåðíî íå âëèÿþò íà ñîîò-
íîøåíèå ÒÊ, â òîì ÷èñëå è ïðè ó÷åòå îðèåíòà-
öèè ñòîðîíû ïðîòåçà ê àïîíåâðîçó èëè êîæå. 
Ñîîòíîøåíèå ÒÊ íà 10 ñóòêè ýêñïåðèìåíòà íå 
îòëè÷àåòñÿ âî âñåõ ñåðèÿõ è ñòðåìèòñÿ ê 1. Ïî 
íàøåìó ìíåíèþ, îòñóòñòâèå ýôôåêòà îò ââå-
äåíèÿ ôèáðîáëàñòîâ îáúÿñíÿåòñÿ ìàëûì âðå-
ìåíåì. Êóëüòóðàëüíûå ôèáðîáëàñòû çà ñòîëü 
êîðîòêîå âðåìÿ «íå óñïåëè» ìîäèôèöèðîâàòü 
ïðîöåññ îðãàíèçàöèè ñîåäèíèòåëüíîé òêàíè.

Â 1 ãðóïïå íåò äîñòîâåðíûõ îòëè÷èé â ñî-
îòíîøåíèè ÒÊ â çàâèñèìîñòè îò ñòîðîí ýí-
äîïðîòåçà è íà áîëåå ïîçäíèõ ñðîêàõ èññëåäî-
âàíèÿ. Ïðèìåíåíèå êóëüòóðàëüíûõ ôèáðîáëà-
ñòîâ íà ðàííèõ ñðîêàõ íå âëèÿþò íà ñîîòíî-
øåíèå ÒÊ îòíîñèòåëüíî ñòîðîíû ýíäîïðîòåçà. 
Äâóêðàòíîå ââåäåíèå íà ñðîêå 10 ñóò. òàêæå íå 

ìåíÿåò ñîîòíîøåíèÿ ÒÊ.
2 ãðóïïà. Ïðè ââåäåíèè ôèáðîáëàñòîâ ê 

30-ì ñóòêàì â çàâèñèìîñòè îò ïðîñòðàíñòâåí-
íîé îðèåíòàöèè ñòîðîí ïðîòåçà îòìå÷åíû 
äîñòîâåðíûå èçìåíåíèÿ â ñîîòíîøåíèè ÒÊ. 
Èìååò ìåñòî äîñòîâåðíîå ñîîòíîøåíèå ÒÊ â 
îáåèõ ñòîðîí ïðîòåçà. Ñî ñòîðîíû, îáðàùåí-
íîé ê êîæå ñîäåðæàíèå êîëëàãåíà I òèïà íà 20 
% áîëüøå, ÷åì ñîäåðæàíèå III òèïà (ïî ñðàâ-
íåíèþ ñî ñòîðîíîé, îáðàùåííîé ê àïîíåâðî-
çó) (òàáëèöà 2).

Ñîîòíîøåíèå ÒÊ ê 60 ñóòêàì ðàçëè÷àþòñÿ 
åùå ñóùåñòâåííåå: 1,51 äëÿ ñòîðîíû, ïðèëåãà-
þùåé ê àïîíåâðîçó ïåðåäíåé áðþøíîé ñòåíêè 
è 2,27 ñî ñòîðîíû, îáðàùåííîé ê êîæå. Ïðè 
îäíîêðàòíîì ââåäåíèåì ýêçîãåííûõ ôèáðî-
áëàñòîâ òîëùèíà êàïñóëû íà ðàçíûõ ñòîðîíàõ 
ïðîòåçà äîñòîâåðíî ðàçëè÷àåòñÿ – ñî ñòîðîíû, 
îáðàùåííîé ê àïîíåâðîçó îíà çíà÷èòåëüíî 
òîíüøå (ðèñ. 1).

Ñðîê Êîëëàãåí 
I òèï (Ì, %)

Êîëëàãåí
III òèï (Ì, %)

m Ñîîòíîøåíèå

1 ãðóïïà 
10  ñóò. 50,09 49,91 ±0,567 1,01
30  ñóò. 54,76* 45,24* ±1,414 1,21
60  ñóò. 61,56* 38,44* ±0,875 1,6

2 ãðóïïà 
10  ñóò. 50,19 49,81 ±0,659 1
30  ñóò. 60,06* 39,94* ±0,578 1,5
60  ñóò. 69,45* 30,55* ±0,697 2,27

3 ãðóïïà 
10  ñóò. 50,66 49,34 ±0,412 1,02
30  ñóò. 61,64* 38,36* ±0,53 1,6
60  ñóò. 71,48* 28,52* ±0,488 2,5

Òàáëèöà 1
Ñîîòíîøåíèå è äèíàìèêà ñîäåðæàíèÿ I è III òèïà êîëëàãåíà 

â çîíå ðàñïîëîæåíèÿ ýíäîïðîòåçà èç ÏÒÔÝ

Ïðèìå÷àíèå: * p0,01 (ïðè ñðàâíåíèè ìåæäó ìàòåðèàëàìè íà îäíîì ñðîêå)

Ðèñ. 1. Ãèñòîëîãè÷åñêàÿ ñòðóêòóðà ïàðàòðàíñïëàíòàòíîãî ïðîñòðàíñòâà, ïðîòåç ÏÒÔÝ, 2 ãðóïïà, 30-å ñóò. 
À – ñâåòîâàÿ ìèêðîñêîïèÿ. Ëåâûé óêàçàòåëü îáðàùåí ê àïîíåâðîçó, ïðàâûé ê ïîäêîæíîé êëåò÷àòêå. Îêðàñêà 
Sirius Red. Îáúåêòèâ ×25. Îêóëÿð ×10. Â –  Ïîëÿðèçàöèîííàÿ ìèêðîñêîïèÿ. Ëåâûé óêàçàòåëü îáðàùåí ê 
àïîíåâðîçó, ïðàâûé ê ïîäêîæíîé êëåò÷àòêå. Îêðàñêà Sirius Red. Îáúåêòèâ ×25. Îêóëÿð ×10.
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Òàáëèöà 2
Ñîîòíîøåíèå è äèíàìèêà 

ñîäåðæàíèÿ I è III òèïà êîëëàãåíà
âî 2 ãðóïïå â çàâèñèìîñòè îò ñòîðîíû 

ýíäîïðîòåçà

Òàáëèöà 3
Ñîîòíîøåíèå è äèíàìèêà 

ñîäåðæàíèÿ I è III òèïà êîëëàãåíà 
â 3 ãðóïïå â çàâèñèìîñòè îò ñòîðîíû 

ýíäîïðîòåçà
I òèï êîëëàãåíà 

(Ì, %)
III òèï êîëëàãåíà 

(Ì, %)
10  ñóòîê ñòîðîíà – êîæà

50,19 49,81
m±0,659

30  ñóòîê ñòîðîíà-êîæà
60,06 39,93

m±0,578
60  ñóòîê ñòîðîíà-êîæà

69,45 30,55
m±0,697

10  ñóòîê ñòîðîíà-àïîíåâðîç
50,23 49,77

m±0,743
30  ñóòîê ñòîðîíà-àïîíåâðîç

55,46 44,54
m±0,602

60  ñóòîê ñòîðîíà-àïîíåâðîç
60,17 39,83

m±0,493

I òèï êîëëàãåíà 
(Ì, %)

III òèï êîëëàãåíà 
(Ì, %)

10  ñóòîê ñòîðîíà – êîæà
50,66 49,34

m ±0,412
30  ñóòîê ñòîðîíà-êîæà

61,63 38,36
m ± 0,53

60  ñóòîê ñòîðîíà-êîæà
70,8 29,2

m ±0,488
10  ñóòîê ñòîðîíà-àïîíåâðîç

49,95 50,05
m ± 0,591

30  ñóòîê ñòîðîíà-àïîíåâðîç
60,38 39,62

m ± 0,399
60  ñóòîê ñòîðîíà-àïîíåâðîç

65,33 34,67
m ±0,372

Ðèñ. 2. Ãèñòîëîãè÷åñêàÿ ñòðóêòóðà, ïðîòåç ÏÒÔÝ, 
3 ãðóïïà, 60-å ñóò. Ñâåòîâàÿ ìèêðîñêîïèÿ, Îêðàñêà 
Sirius Red. Îáúåêòèâ ×63. Îêóëÿð ×10. Âåðõíèé óêà-
çàòåëü – íîâîîáðàçîâàííûå ñîñóäû íà ãðàíèöå ïðî-
òåçà è ñîåäèíèòåëüíîòêàííîé êàïñóëû, îêðóæåííûå 
áîëüøèì ÷èñëîì ôèáðîáëàñòîâ. Íèæíèå óêàçàòåëè – 
äåïîíèðîâàííûå â òîëùå ïðîòåçà ôèáðîáëàñòû.

3 ãðóïïà. Íà ñðîêå 10 ñóòîê äàííûå àíàëè-
çà öâåòîâîé ãèñòîãðàììû óêàçûâàþò íà îòñóò-
ñòâèå äîñòîâåðíûõ îòëè÷èé ñ ïîêàçàòåëÿìè 1 è 
2 ãðóïï. Èìååò ìåñòî ñèíõðîííîå óâåëè÷åíèå 
ñîîòíîøåíèÿ ÒÊ ñ îáåèõ ñòîðîí ìàòåðèàëà ê 
30 ñóòêàì ýêñïåðèìåíòà (òàáëèöà 3). 

Íå âûÿâëåíî ðàçëè÷èé ïðè èññëåäîâà-
íèè ðåçóëüòàòîâ ñîîòíîøåíèÿ ÒÊ â êàïñóëå 
ñî ñòîðîíû àïîíåâðîçà âî 2 è 3 ãðóïïàõ æè-
âîòíûõ. Òåì âðåìåíåì, â êàïñóëå, îáðàùåí-
íîé ê êîæå âî 2 è 3 ñåðèÿõ ýêñïåðèìåíòà, 
îïðåäåëÿþòñÿ äîñòîâåðíûå îòëè÷èÿ â ñîîò-
íîøåíèè ÒÊ. Ñî ñòîðîíû êîæè ñîîòíîøå-
íèå ÒÊ â 3 ãðóïïå ñîîòâåòñòâóþò ðåçóëüòàòàì 
æèâîòíûõ 2 ãðóïïû íà 60 ñóòêàõ îò ìîìåíòà 
èìïëàíòàöèè. Ïî íàøåìó ìíåíèþ, ýòî âîç-
íèêàåò èç-çà âòîðîãî, äîïîëíèòåëüíîãî ââå-
äåíèÿ êóëüòóðàëüíûõ ôèáðîáëàñòîâ. Êðîìå 
òîãî, ñòðóêòóðà ïðîòåçà èç ÏÒÔÝ äåëàåò 
âîçìîæíûì äåïîíèðîâàíèå ýêçîãåííûõ ýì-
áðèîíàëüíûõ ôèáðîáëàñòîâ, ÷òî èìååò ñóùå-
ñòâåííîå çíà÷åíèå íà áîëåå ïîçäíèõ ñðîêàõ 
ýêñïåðèìåíòà (ðèñ. 2).

Ìàêñèìàëüíîå ñîîòíîøåíèå ÒÊ ñ ïðå-
âàëèðîâàíèåì I òèïà êîëëàãåíà îòìå÷àåòñÿ â 
3 ãðóïïå æèâîòíûõ íà ñòîðîíå ïðîòåçà, îáðà-
ùåííîãî ê êîæå ê 60-ì ñóòêàì. Ñîîòíîøåíèå 
ÒÊ óâåëè÷èâàåòñÿ è íà ñòîðîíå, îáðàùåííîé ê 
àïîíåâðîçó, íî â îòëè÷èå îò 30 ñóòîê 3 ãðóïïû 
ñîîòíîøåíèå ÒÊ äîñòîâåðíî ìåíüøå, ÷åì íà 

ñòîðîíå, îáðàùåííîé ê êîæå. Ïðîèñõîäèò ñòè-
ìóëèðîâàíèå ñèíòåçà êîëëàãåíà I òèïà è âîç-
íèêàþò óñëîâèÿ äëÿ îáðàçîâàíèÿ ñòðóêòóðíî è 
ìåõàíè÷åñêè áîëåå ïðî÷íîé ñîåäèíèòåëüíîé 
òêàíè â ìåñòå èñïîëüçîâàíèÿ êëåòî÷íûõ òåõ-
íîëîãèé.

Ðàçëè÷èÿ â ñîîòíîøåíèè ÒÊ ìåæäó ñòî-
ðîíàìè èìïëàíòàòà ìåíüøå âûðàæåíî âáëèçè 
îò òåõíîëîãè÷åñêèõ îòâåðñòèé ïðîòåçà, ïðåä-

© È.Ñ.  Èâàíîâ ñ ñîàâò.  Êëåòî÷íûå òåõíîëîãèè äëÿ óëó÷øåíèÿ ñîåäèíèòåëüíîé òêàíè
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Ðèñ. 3. Ãèñòîëîãè÷åñêàÿ ñòðóêòóðà ïàðàòðàíñïëàíòàòíîãî ïðîñòðàíñòâà, ïðîòåç ÏÒÔÝ, 3 ãðóïïà, 30-å ñóò. 
À – Ñâåòîâàÿ ìèêðîñêîïèÿ. Ëåâûé óêàçàòåëü îáðàùåí ê ïîäêîæíîé êëåò÷àòêå, ïðàâûé ê àïîíåâðîçó. Îêðàñêà 
Sirius Red. Îáúåêòèâ ×25, Îêóëÿð ×10. Â – Ïîëÿðèçàöèîííàÿ ìèêðîñêîïèÿ. Ëåâûé óêàçàòåëü îáðàùåí ê ïîä-
êîæíîé êëåò÷àòêå, ïðàâûé ê àïîíåâðîçó. Îêðàñêà Sirius Red. Îáúåêòèâ ×25. Îêóëÿð ×10.

Ðèñ. 4. Ãèñòîëîãè÷åñêàÿ ñòðóêòóðà ïàðàòðàíñïëàí-
òàòíîãî ïðîñòðàíñòâà, ïðîòåç ÏÒÔÝ, 3 ãðóïïà, 60-å 
ñóò. Ïîëÿðèçàöèîííàÿ ìèêðîñêîïèÿ. Îêðàñêà Sirius 
Red. Îáúåêòèâ ×40. Îêóëÿð ×10. Óêàçàòåëü ïîêàçû-
âàåò íà ó÷àñòêè êàïñóëû ñ ìàêñèìàëüíûì ñîäåðæà-
íèåì êîëëàãåíà I òèïà.

íàçíà÷åííûõ äëÿ ôîðìèðîâàíèÿ øâîâ, èç-çà 
ïðåäîñòàâëÿþùåéñÿ âîçìîæíîñòè ìèãðàöèè 
êëåòîê íà ñòîðîíó àïîíåâðîçà.

Ìàêñèìàëüíûå ðàçëè÷èÿ èìåþò ìåñòî íà 
êðàÿõ ïðîòåçà, ÷òî ñâÿçàíî ñ íàèáîëüøèì ìå-
õàíè÷åñêèì âçàèìîäåéñòâèåì êðàåâ ïðîòåçà è 
ôîðìèðóþùåéñÿ êàïñóëû (ðèñ. 3).

Â 3 ãðóïïå ê 60 ñóòêàì íà ñòîðîíå, îáðà-
ùåííîé ê êîæå, îïðåäåëÿåòñÿ ìàêñèìàëüíîå 
ñîäåðæàíèå êîëëàãåíà I òèïà â íåïîñðåäñòâåí-
íî êîíòàêòèðóþùåé ñ ïîâåðõíîñòüþ ýíäîïðî-
òåçà ÷àñòè êàïñóëû, äîñòèãàÿ çíà÷åíèÿ 3 è áî-
ëåå (ðèñ. 4).

Ìàêñèìàëüíîå ñîäåðæàíèå êîëëàãåíà I 
òèïà â ïàðàïðîòåçíîé çîíå, ñî ñòîðîíû, îá-
ðàùåííîé ê êîæå, â ñåðèè ñ äâóêðàòíûì ââå-
äåíèåì ýêçîãåííûõ ôèáðîáëàñòîâ óêàçûâàåò 
íà ïîëîæèòåëüíûé, äîñòîâåðíûé è çíà÷èìûé 
ýôôåêò îò ïðèìåíåíèÿ êëåòî÷íûõ òåõíîëîãèé. 

Âûâîäû

1. Ïðèìåíåíèå êëåòî÷íûõ òåõíîëîãèé íå 
äàåò äîñòîâåðíûõ èçìåíåíèé â êîëëàãåíîâîì 
îáìåíå íà ðàííèõ ñðîêàõ ýêñïåðèìåíòà.

2. Ââåäåíèå êóëüòóðàëüíûõ ôèáðîáëàñòîâ 
âî 2 è 3 ãðóïïàõ íà ïîçäíèõ ñðîêàõ äîñòîâåðíî 
ïîâûøàåò ñîäåðæàíèå êîëëàãåíà I òèïà.

3. Ïðè îäíîêðàòíîì è äâóêðàòíîì ââåäå-
íèè îòìå÷åíî äîñòîâåðíî  áîëüøåå ñîäåðæà-
íèè êîëëàãåíà I òèïà ñî ñòîðîíû ââåäåíèÿ ýê-
çîãåííûõ ôèáðîáëàñòîâ – êîæè è ïîäêîæíîé 
êëåò÷àòêè. 

3. Äåïîíèðîâàíèå ýêçîãåííûõ ôèáðîáëà-
ñòîâ áëàãîäàðÿ ñòðóêòóðå ÏÒÔÝ-ìàòåðèàëà è 
èõ ïîñëåäóþùåå ó÷àñòèå â êîëëàãåíîâîì îáìå-
íå ÿâëÿåòñÿ ðåøàþùèì ïîëîæèòåëüíûì ôàê-
òîðîì â ïðîöåññå îáðàçîâàíèÿ ñîåäèíèòåëüíî-
òêàííîé êàïñóëû.
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Îðãàíèçàöèîííûé êîìèòåò è Áåëîðóññêàÿ àññîöèàöèÿ õèðóðãîâ 
èìåþò ÷åñòü ïðèãëàñèòü Âàñ ïðèíÿòü ó÷àñòèå â ðàáîòå 

XXVI ÏËÅÍÓÌÀ ÕÈÐÓÐÃÎÂ ÐÅÑÏÓÁËÈÊÈ ÁÅËÀÐÓÑÜ 
È ÐÅÑÏÓÁËÈÊÀÍÑÊÎÉ ÍÀÓ×ÍÎ-ÏÐÀÊÒÈ×ÅÑÊÎÉ ÊÎÍÔÅÐÅÍÖÈÈ 
«ÀÊÒÓÀËÜÍÛÅ ÂÎÏÐÎÑÛ ÃÍÎÉÍÎ-ÑÅÏÒÈ×ÅÑÊÎÉ ÕÈÐÓÐÃÈÈ», 

êîòîðûå ñîñòîÿòñÿ 27-28 ñåíòÿáðÿ 2012 ãîäà â ã. Áîáðóéñêå.

Îñíîâíûå ïðîãðàììíûå âîïðîñû:
1. Õèðóðãè÷åñêàÿ èíôåêöèÿ: ïðîáëåìû è äîñòèæåíèÿ.
2. Èíôåêöèÿ â àáäîìèíàëüíîé õèðóðãèè.
3. Èíôåêöèÿ â òîðàêàëüíîé õèðóðãèè.
4. Èíôåêöèÿ â ñîñóäèñòîé õèðóðãèè.
5. Àìáóëàòîðíî-ïîëèêëèíè÷åñêàÿ ãíîéíàÿ õèðóðãèÿ.
6. Èíôåêöèÿ â äåòñêîé õèðóðãèè.
7. Õèðóðãèÿ èíôåêöèîííûõ îñëîæíåíèé ó ïàöèåíòîâ ñ ñàõàðíûì äèàáåòîì
8. Ñåïñèñ è èíòåíñèâíàÿ òåðàïèÿ òÿæåëûõ ôîðì õèðóðãè÷åñêîé èíôåêöèè.
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