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Äàííàÿ ñòàòüÿ ÿâëÿåòñÿ ÷àñòüþ íàó÷íî-èññëåäî-
âàòåëüñêîé ðàáîòû êàôåäðû ñòîìàòîëîãèè è òåðà-
ïåâòè÷åñêîé ñòîìàòîëîãèè Õàðüêîâñêîé ìåäèöèí-
ñêîé àêàäåìèè ïîñëåäèïëîìíîãî îáðàçîâàíèÿ ïî 
òåìå «Êëèíè÷åñêîå òå÷åíèå îñíîâíûõ ñòîìàòîëî-
ãè÷åñêèõ çàáîëåâàíèé ñ ó÷åòîì ñîìàòè÷åñêîé ïàòî-
ëîãèè â óñëîâèÿõ ýêîëîãè÷åñêè îïàñíûõ ôàêòîðîâ 
îêðóæàþùåé ñðåäû. Ðàçðàáîòêà ñõåì ïðîôèëàêòè-
êè, ëå÷åíèÿ è ðåàáèëèòàöèè áîëüíûõ ñ èñïîëüçîâà-
íèåì îòå÷åñòâåííûõ ñòîìàòîëîãè÷åñêèõ ìàòåðèà-
ëîâ». Íîìåð ãîñðåãèñòðàöèè 0110U002440. 

Âñòóïëåíèå. Â ïîñëåäíèå ãîäû ïîâûøåííûé 
èíòåðåñ ó÷åíûõ è êëèíèöèñòîâ ê êëåòî÷íîé òðàíñ-
ïëàíòàöèè âî ìíîãîì îáóñëîâëåí àêòèâíûì èç-
ó÷åíèåì ñòâîëîâûõ êëåòîê êàê áîëåå ïåðñïåêòèâ-
íîãî êëåòî÷íîãî ìàòåðèàëà äëÿ òðàíñïëàíòàöèè â 
ðåãåíåðàòèâíîé ìåäèöèíå [2,5,6,7,10]. Íàèáîëåå 
èçó÷åíû ìåçåíõèìàëüíûå ñòâîëîâûå êëåòêè (ÑÊ), 
âûäåëåííûå èç êîñòíîãî ìîçãà, êîòîðûå ñîäåðæàò 
òðè îñíîâíûõ òèïà êëåòîê: ýíäîòåëèàëüíûå êëåòêè, 
ãåìîïîýòè÷åñêèå ñòâîëîâûå êëåòêè, êëåòêè ñòðîìû 
[1,3,4]. Ìåòîäû èäåíòèôèêàöèè, êóëüòèâèðîâàíèÿ, 
íàêîïëåíèÿ êëåòî÷íîé ìàññû è ïåðåñàäêè ñòâîëî-
âûõ êëåòîê îïèñàíû, âêëþ÷àÿ âûäåëåíèå ëèíèé ãå-
ìîïîýòè÷åñêèõ è ìåçåíõèìàëüíûõ ëèíèé ñòâîëîâûõ 
êëåòîê è äåòàëüíûé àíàëèç [8,9]. 

Öåëü ðàáîòû – èçó÷èòü â ýêñïåðèìåíòå ðåãåíå-
ðàòèâíûå ñïîñîáíîñòè êîñòíîé òêàíè â çàâèñèìî-
ñòè îò êîëè÷åñòâà ââåäåííûõ àóòîëîãè÷íûõ ñòâîëî-
âûõ êëåòîê êîñòíîãî ìîçãà. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Àóòîëîãè÷-
íûå ñòâîëîâûå êëåòêè êîñòíîãî ìîçãà ïîëó÷àëè èç 
áåäðåííîé êîñòè ýêñïåðèìåíòàëüíûõ æèâîòíûõ. 
Èçó÷åíèå ïðîöåññà çàæèâëåíèÿ êîñòíûõ äåôåêòîâ 
ðàçìåðîì 3õ3ìì ïðîâåäåíî íà 16 êðîëèêàõ ïîðî-
äû Øèíøèëëà. Äëÿ âûïîëíåíèÿ ðàáîòû íàìè áûëè 
èñïîëüçîâàíû æèâîòíûå áåç âíåøíèõ ïðèçíàêîâ 
çàáîëåâàíèÿ, ïðîøåäøèå êàðàíòèííûé ðåæèì â 
óñëîâèÿõ âèâàðèÿ. Âñå æèâîòíûå íàõîäèëèñü íà 
îäèíàêîâîì ïèùåâîì ðàöèîíå è ïðîõîäèëè ïðå-
äîïåðàöèîííóþ ïîäãîòîâêó â òå÷åíèå 12 ÷àñîâ äî 
îïåðàöèè. 

Âñå ìàíèïóëÿöèè ñ æèâîòíûìè ïðîâîäèëè â ñîîò-
âåòñòâèè ñ Ñàíèòàðíûìè ïðàâèëàìè ïî óñòðîéñòâó, 

îáîðóäîâàíèþ è ñîäåðæàíèþ ýêñïåðèìåíòàëüíî 
– áèîëîãè÷åñêèõ êëèíèê (âèâàðèåâ) ¹ 1045-73 îò 
06.04.1973; Êîíâåíöèåé ïî çàùèòå æèâîòíûõ, èñ-
ïîëüçóåìûõ â ýêñïåðèìåíòå è äðóãèõ íàó÷íûõ öåëÿõ 
(ã. Ñòðàñáóðã, Ôðàíöèÿ 1986); Äèðåêòèâîé Ñîâåòà 
86/609/EEC îò 24.11.1986. 

Ïðè îïåðàöèÿõ íà æèâîòíûõ èñïîëüçîâàëè âíó-
òðèâåííûé òèîïåíòàëîâûé íàðêîç. 

Îñíîâíóþ ãðóïïó ñîñòàâèëè 12 æèâîòíûõ, 4 – 
êîíòðîëüíóþ. Ñòâîëîâûå êëåòêè êîñòíîãî ìîçãà â 
ñî÷åòàíèè ñ êîëëàïàíîì ââîäèëè â çîíó äûð÷àòîãî 
äåôåêòà íèæíåé ÷åëþñòè êðîëèêîâ îñíîâíîé ãðóï-
ïû â êîëè÷åñòâå 100 òûñÿ÷, 500 òûñÿ÷, 1 ìèëëèîíà. 
Çàáîé æèâîòíûõ ïðîèçâîäèëè íà 42 è 90 ñóòêè. Âû-
äåëÿëè ôðàãìåíòû ÷åëþñòåé ñ çîíîé ðåãåíåðàòà, 
ôèêñèðîâàëè â ôîðìàëèíå è çàêëþ÷àëè â ïàðàôè-
íîâûå áëîêè. Ãèñòîëîãè÷åñêèå ïðåïàðàòû ãîòîâèëè 
èç ôðàãìåíòîâ íèæíèõ ÷åëþñòåé è îêðàøèâàëè ãå-
ìàòîêñèëèí – ýîçèíîì è ïî Âàí-Ãèçîí. 

Ñòàòèñòè÷åñêóþ îáðàáîòêó ïðîâîäèëè ñ ïî-
ìîùüþ ïðîãðàììíîãî îáåñïå÷åíèÿ Statica 10,0 
(StatSoft Ins.,ÑØÀ). 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Äèíàìèêà ñòðóêòóðû ðåãåíåðàòà êîñòè ïîñëå ââå-
äåíèÿ 100 òûñÿ÷ àóòîëîãè÷íûõ ÑÊ ñ êîëëàïàíîì íà 
42 ñóòêè ðàçâèâàëàñü ñëåäóþùèì îáðàçîì. Íà ãè-
ñòîòîïîãðàììàõ, ñîãëàñíî ìîðôîìåòðè÷åñêèì äàí-
íûì, èç îáùåé ïëîùàäè ðåãåíåðàòà 5 % çàíèìàþò 
íåêðîòè÷åñêèå òêàíè, 35 % – ãðàíóëÿöèîííàÿ òêàíü, 
28 % – îñòåîèäíàÿ òêàíü, ìåëêîïåòëèñòàÿ ñåòü êîñò-
íûõ òðàáåêóë – 32 %. 

Ìèêðîñêîïè÷åñêè íà 42 ñóòêè îïðåäåëÿëèñü 
âåñüìà îãðàíè÷åííûå ó÷àñòêè íåêðîçà, îòäåëåí-
íûå çîíàìè ãðàíóëÿöèîííîé òêàíè îò ïîëåé èç ñåòè 
íîâîîáðàçîâàííûõ êîñòíûõ áàëî÷åê. Íà îòäåëüíûõ 
ó÷àñòêàõ îáíàðóæèâàëèñü âûðàæåííûå ïðîÿâëåíèÿ 
îñòåîãåíåçà ñ òðàíñôîðìàöèåé â ìåëêîïåòëèñòóþ 
ñåòü êîñòíûõ áàëî÷åê. Ôðàãìåíòû èç êîìïàêòíîé 
êîñòíîé òêàíè â íåêîòîðûõ ó÷àñòêàõ ïîäâåðãàëèñü 
âûðàæåííîìó ðàçðåæåíèþ è ñðàñòàëèñü ñ ïîëÿìè 
íîâîîáðàçîâàííûõ êîñòíûõ áàëî÷åê ïî ïîâåðõíîñòè 
ðàçðÿæåíèÿ ôðàãìåíòîâ (ðèñ. 1). 

Ãèñòîëîãè÷åñêèå èññëåäîâàíèÿ íà 42 ñóòêè ñâè-
äåòåëüñòâóþò î òîì, ÷òî â ñòðóêòóðå ðåãåíåðàòà 
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íà÷èíàëè ïðåîáëàäàòü äèôôåðåíöèðîâàííûå êîì-
ïîíåíòû, à óçêèå ó÷àñòêè íåêðîòè÷åñêè èçìåíåííîé 
òêàíè îïðåäåëÿëèñü, ñêîðåå âñåãî, êàê ñëåäñòâèå 
íåäîñòàòî÷íîãî ôîðìèðîâàíèÿ ìèêðîöèðêóëÿòîð-
íîãî ðóñëà. 

Íà 90 ñóòêè ïîñëå ââåäåíèÿ 100 òûñÿ÷ àóòîëîãè÷-
íûõ ÑÊ ñ êîëëàïàíîì íà ãèñòîòîïîãðàììàõ èç îáùåé 
ïëîùàäè ðåãåíåðàòà 2,8 % çàíèìàëè íåêðîòè÷åñêè 
èçìåíåííûå òêàíè, â îñíîâíîì â èíòåðìåäèàðíîé 
çîíå, 32 % îñòåîèäíàÿ òêàíü, 30,2 % – ìåëêîïåòëè-
ñòàÿ ñåòü êîñòíûõ áàëî÷åê, 23 % – êðóïíîïåòëèñòàÿ 
ñåòü êîñòíûõ áàëî÷åê, 12 % – ãðàíóëÿöèîííàÿ òêàíü. 

Ìèêðîñêîïè÷åñêè íà 90 ñóòêè îáíàðóæèâàëîñü 
ïðåîáëàäàíèå ïîëåé íîâîîáðàçîâàííîé êîñòíîé 
òêàíè, çà ñ÷åò êîòîðîé ôîðìèðîâàëñÿ êîìïàêòíûé 
ñëîé, õîòÿ ìåæäó ýòèìè ïîëÿìè è îïðåäåëÿëèñü íå-
áîëüøèå ó÷àñòêè íåêðîçà, à òàêæå ïîäâåðãàþùèåñÿ 
ðåçîðáöèè ñåêâåñòðû. Íà îòäåëüíûõ ó÷àñòêàõ îïðå-
äåëÿëèñü ïîëÿ èç êðóïíîïåòëèñòîé ñåòè êîñòíûõ 
áàëî÷åê, ÷åòêî îòãðàíè÷åííûå îò ïðèëåãàþùåé ãðà-
íóëÿöèîííîé òêàíè, áîãàòîé ïó÷êàìè êîëëàãåíîâûõ 
âîëîêîí. Â äðóãèõ ó÷àñòêàõ, íàðÿäó ñ âûðàæåííûì 
îñòåîãåíåçîì, îáíàðóæèâàëàñü ðåçîðáöèÿ ôðàã-
ìåíòîâ êîñòíîé òêàíè ñ îáðàçîâàíèåì ìàññèâíûõ 
âíóòðèôðàãìåíòàðíûõ ïîëîñòåé (ðèñ. 2). 

Íà 90 ñóòêè ãèñòîëîãè÷åñêèå èññëåäîâàíèÿ ñâè-
äåòåëüñòâóþò îá óâåëè÷åíèè îáúåìà ïðîëèôåðèðó-
þùåé òêàíè ñ ïðåîáëàäàíèåì â ñîñòàâå ðåãåíåðàòà 
îñòåîãåííûõ êëåòî÷íûõ ýëåìåíòîâ. 

Íà 42 ñóòêè ïîñëå ââåäåíèÿ 500 òûñÿ÷ àóòîëîãè÷-
íûõ ÑÊ ñ êîëëàïàíîì íà ãèñòîòîïîãðàììàõ èç îáùåé 
ïëîùàäè ïåðåñòðàèâàþùåãîñÿ ðåãåíåðàòà 1,5 % çà-
íèìàëè ó÷àñòêè íåêðîòè÷åñêè èçìåíåííûõ òêàíåé, 
êëåòî÷íî-âîëîêíèñòàÿ òêàíü – 12 %, 7 % îñòåîèä-
íàÿ òêàíü, 36 % ìåëêîïåòëèñòàÿ êîñòíàÿ òêàíü, 45 % 
êðóïíîïåòëèñòàÿ êîñòíàÿ òêàíü. 

Ìèêðîñêîïè÷åñêè íà 42 ñóòêè ïðîöåññû ïåðå-
ñòðîéêè â çîíå äåôåêòà íèæíåé ÷åëþñòè èìåëè âû-
ðàæåííûé õàðàêòåð. Â çîíå ðåãåíåðàòà íàáëþäà-
ëèñü ïåðèîñòàëüíûå íàñëîåíèÿ ïî íèæíåìó êðàþ 
÷åëþñòè. Â àëüâåîëÿðíîì îòðîñòêå, â ñðàâíåíèè ñ 
ïðåäûäóùèì íàáëþäåíèåì, èçìåíåíèé íå áûëî âû-
ÿâëåíî. Ïåðèîñòàëüíîå îñòåîáðàçîâàíèå ñîïðîâî-
æäàëîñü àêòèâíîé ðåçîðáöèåé êîñòíîãî âåùåñòâà 
îòëîìêîâ è ïðîëèôåðàöèåé êëåòî÷íûõ ýëåìåíòîâ. 
Íà 42 ñóòêè íàáëþäàëîñü çíà÷èòåëüíîå óâåëè÷åíèå 
êëåòî÷íûõ ýëåìåíòîâ îñòåîãåííîãî õàðàêòåðà çà 
ñ÷åò ïåðèîñòàëüíîãî îñòåîáðàçîâàíèÿ (ðèñ. 3). 

Íà 90 ñóòêè ïîñëå ââåäåíèÿ 500 òûñÿ÷ àóòîëî-
ãè÷íûõ ÑÊ ñ êîëëàïàíîì íà ãèñòîòîïîãðàììàõ îá-
íàðóæèâàëàñü öåëîñòíàÿ ñòðóêòóðà èç íîâîîáðà-
çîâàííîé êîñòíîé òêàíè, â êîòîðîé 38 % çàíèìàåò 
ìåëêîïåòëèñòàÿ ñåòü êîñòíûõ òðàáåêóë, 44 % êðóï-
íîïåòëèñòàÿ ñåòü êîñòíûõ òðàáåêóë, 18 % çàíèìàë 
êîðòèêàëüíûé ñëîé, êîòîðûé áåç ÷åòêîé ãðàíèöû 
ôîðìèðîâàëñÿ èç ñåòè êîñòíûõ òðàáåêóë. 

Ìèêðîñêîïè÷åñêè íà 90 ñóòêè ðàçâèòèå îñòåîãå-
íåçà èìåëî áîëåå âûðàæåííûé õàðàêòåð, ÷òî ïðèâî-
äèëî ê èíòåíñèâíîìó êîñòåîáðàçîâàíèþ è âîññòà-
íîâëåíèþ öåëîñòíîñòè êîñòè íèæíåé ÷åëþñòè, íî ñ 
íàëè÷èåì òåõ êîìïîíåíòîâ (ñåòü ìåëêîïåòëèñòûõ è 

Ðèñ. 1. Ó÷àñòîê ðåãåíåðàöèè êîñòíîé òêàíè íèæíåé 
÷åëþñòè êðîëèêà. Ââåäåíèå 100 òûñ. ÑÊ èç êîñòíîãî 
ìîçãà ñ êîëëàïàíîì íà 42 ñóòêè. Âûðàæåííûé îñòåî-

ãåíåç ñ òðàíñôîðìàöèåé â ìåëêîïåòëèñòóþ ñåòü 
êîñòíûõ áàëî÷åê. Îêðàøèâàíèå Âàí-Ãèçîí õ100. 

Ðèñ. 2. Ó÷àñòîê ðåãåíåðàöèè êîñòíîé òêàíè íèæíåé 
÷åëþñòè êðîëèêà. Ââåäåíèå 100 òûñ. ÑÊ èç êîñòíîãî 
ìîçãà ñ êîëëàïàíîì íà 90 ñóòêè. Âûðàæåííûé îñòåî-

ãåíåç ñ ó÷àñòêàìè ðåçîðáöèè ôðàãìåíòîâ êîñòíîé 
òêàíè è îáðàçîâàíèåì âíóòðèôðàãìåíòàðíûõ ïî-
ëîñòåé ñ òðàíñôîðìàöèåé â ìåëêîïåòëèñòóþ ñåòü 
êîñòíûõ áàëî÷åê. Ôîðìèðîâàíèå êðóïíîïåòëèñòîé 

ñåòè òðàáåêóë, ÷åòêî îòãðàíè÷åííûõ ïëîòíî ïðè-
ëåãàþùåé ãðàíóëÿöèîííîé òêàíüþ â çîíå äåôåêòà. 

Îêðàøèâàíèå Âàí-Ãèçîí õ100. 

Ðèñ. 3. Ó÷àñòîê ðåãåíåðàöèè êîñòíîé òêàíè íèæíåé 
÷åëþñòè êðîëèêà. Ââåäåíèå 500 òûñ. ÑÊ èç êîñòíîãî 

ìîçãà ñ êîëëàïàíîì íà 42 ñóòêè. Àêòèâíàÿ ðåçîðá-
öèÿ êîñòíûõ îòëîìêîâ ñ ïðîëèôåðàöèåé êëåòî÷íûõ 

ýëåìåíòîâ â çîíå ðåãåíåðàòà. Îêðàøèâàíèå Âàí-
Ãèçîí õ100. 
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êðóïíîïåòëèñòûõ òðàáåêóë), êîòîðûå áóäóò ïîäâåð-
ãàòüñÿ îêîí÷àòåëüíîé ïåðåñòðîéêå åùå íà ïðîòÿæå-
íèè äëèòåëüíîãî ïåðèîäà âðåìåíè (ðèñ. 4). 

Ââåäåíèå àóòîëîãè÷íûõ ÑÊ èç êîñòíîãî ìîçãà â 
êîëè÷åñòâå 500 òûñÿ÷ â ñî÷åòàíèè ñ êîëëàïàíîì íà 
90 ñóòêè â çîíå ðåãåíåðàòà ñîçäàâàëè óñëîâèÿ äëÿ 
áîëåå èíòåíñèâíîãî ðàçâèòèÿ îñòåîãåíåçà è íà ýòîé 
îñíîâå ïðèâîäèëè ê èíòåíñèôèêàöèè ïðîëèôåðà-
òèâíûõ ïðîöåññîâ è ïðîöåññîâ äèôôåðåíöèàöèè ïî 
îñòåîãåííîìó òèïó. 

Íà 42 ñóòêè ïîñëå ââåäåíèÿ 1 ìèëëèîíà àóòî-
ëîãè÷íûõ ÑÊ ñ êîëëàïàíîì íà ãèñòîòîïîãðàììàõ 
ñîãëàñíî ìîðôîìåòðè÷åñêèì äàííûì, èç îáùåé 
ïëîùàäè ðåãåíåðàòà 6 % çàíèìàëè íåêðîòè÷åñêè 
èçìåíåííûå òêàíè, ãðàíóëÿöèîííàÿ òêàíü 4 %, 40 % 
– êðóïíîïåòëèñòàÿ ñåòü êîñòíûõ òðàáåêóë, 30 % – 
îñòåîèäíàÿ òêàíü, 20 % – áåñêëåòî÷íîå ïîëå, çàïîë-
íåííîå ãîìîãåííûìè ýîçèíîôèëüíûìè ìàññàìè. 

Ìèêðîñêîïè÷åñêè íà 42 ñóòêè îïðåäåëÿëèñü îò-
äåëüíûå çîíû íåêðîçà è ñåêâåñòðû, îòãðàíè÷åííûå 
ãðàíóëÿöèîííîé òêàíüþ è èíôèëüòðèðîâàííûå ëåé-
êîöèòàìè. Çà ãðàíóëÿöèîííîé òêàíüþ íà ñîõðàíèâ-
øèõñÿ ó÷àñòêàõ êîìïàêòíîé êîñòíîé òêàíè îáíàðó-
æèâàëèñü ïîëÿ íîâîîáðàçîâàííîé êîñòíîé òêàíè. 
Ìåñòàìè îò÷åòëèâî îïðåäåëÿëèñü ôðàãìåíòû èç 
êîìïàêòíîé êîñòíîé òêàíè ÷àñòè÷íî ñ áåçîñòåîöèò-
íûìè çîíàìè, ïîâåðõíîñòü êîòîðûõ áûëà ñðàùåíà 
ìåëêîïåòëèñòîé ñåòüþ íîâîîáðàçîâàííûõ êîñòíûõ 
áàëî÷åê (ðèñ. 5). 

Íà 42 ñóòêè ãèñòîëîãè÷åñêèå èññëåäîâàíèÿ ñâè-
äåòåëüñòâóþò î çàìåäëåíèè âîññòàíîâèòåëüíîãî 
ïðîöåññà, ñâÿçàííîãî ñ óìåíüøåíèåì îáúåìà ïðî-
ëèôåðèðóþùåé òêàíè è íåðàâíîìåðíûì ðàñïðåäå-
ëåíèåì êëåòî÷íûõ ýëåìåíòîâ â çîíå ðåãåíåðàòà ïî 
ñðàâíåíèþ ñ ýòèì æå ñðîêîì ïðè ââåäåíèè äîçû 500 
òûñÿ÷ ÑÊ. 

Íà 90 ñóòêè ïîñëå ââåäåíèÿ 1 ìèëëèîíà àóòîëî-
ãè÷íûõ ÑÊ ñ êîëëàïàíîì íà ãèñòîòîïîãðàììàõ èç 
îáùåé ïëîùàäè ðåãåíåðàòà 1 % çàíèìàþò íåêðî-
òè÷åñêèå òêàíè, êëåòî÷íî-âîëîêíèñòàÿ òêàíü 15 %, 
îñòåîèäíàÿ òêàíü – 32 %, 35 % – ìåëêîïåòëèñòàÿ 
ñåòü êîñòíûõ òðàáåêóë, 12 % – êðóïíîïåòëèñòàÿ ñåòü 
êîñòíûõ òðàáåêóë. 

Ìèêðîñêîïè÷åñêè íà 90 ñóòêè îòìå÷àëèñü íåçíà-
÷èòåëüíûå äåñòðóêòèâíûå èçìåíåíèÿ è ðåçîðáöèÿ 
àëüâåîëÿðíîãî îòðîñòêà â îáëàñòè êîðíåé çóáà. Íà 
îòäåëüíûõ ó÷àñòêàõ íàáëþäàëàñü àêòèâíàÿ ïðîëè-
ôåðàöèÿ êàìáèàëüíûõ êëåòî÷íûõ ýëåìåíòîâ ïåðèî-
ñòàëüíîé çîíû è äèôôåðåíöèðîâêà èõ â îñòåîáëà-
ñòû. Â ñòðóêòóðå ðåãåíåðàòà îïðåäåëÿëèñü ó÷àñòêè 
èç ìåëêîïåòëèñòîé è êðóïíîïåòëèñòîé ñåòè êîñòíûõ 
òðàáåêóë, à òàêæå õîðîøî âàñêóëÿðèçîâàííàÿ êëå-
òî÷íî-âîëîêíèñòàÿ òêàíü, ÷òî ñâèäåòåëüñòâîâàëî îá 
èíòåíñèôèêàöèè àíãèîãåíåçà (ðèñ. 6). 

Ñëåäîâàòåëüíî, íà 90 ñóòêè ÑÊ â äîçå 1 ìëí. â 
ñî÷åòàíèè ñ áèîìàòåðèàëîì êîëëàïàíîì îêàçûâàëè 
ñóùåñòâåííîå âëèÿíèå íà ñòðóêòóðíî-ôóíêöèîíàëü-
íûå îñîáåííîñòè êëåòî÷íûõ ýëåìåíòîâ ðåãåíåðàòà, 
èõ ðàñïðåäåëåíèå è âçàèìîîòíîøåíèå ñ ìåæêëå-
òî÷íûì âåùåñòâîì, ÷òî â ñâîþ î÷åðåäü îïðåäåëÿëî 

Ðèñ. 5. Ó÷àñòîê ðåãåíåðàöèè êîñòíîé òêàíè íèæíåé 
÷åëþñòè êðîëèêà. Ââåäåíèå 1 ìëí. ÑÊ èç êîñòíîãî 
ìîçãà ñ êîëëàïàíîì íà 42 ñóòêè. Îáøèðíûå ïîëÿ 

ãðàíóëÿöèîííîé òêàíè ñ ó÷àñòêàìè íåêðîçà è ñåêâå-
ñòðàìè èíôèëüòðèðîâàííûìè ëåéêîöèòàìè. Ôîðìè-

ðîâàíèå ïîëåé íîâîîáðàçîâàííîé êîñòíîé òêàíè â 
çîíå ðåãåíåðàòà. Îêðàøèâàíèå Âàí-Ãèçîí õ100. 

Ðèñ. 6. Ó÷àñòîê ðåãåíåðàöèè êîñòíîé òêàíè íèæíåé 
÷åëþñòè êðîëèêà. Ââåäåíèå 1 ìëí. ÑÊ èç êîñòíîãî 

ìîçãà ñ êîëëàïàíîì íà 90 ñóòêè. Àêòèâíàÿ ïðîëèôå-
ðàöèÿ êëåòî÷íûõ ýëåìåíòîâ ïåðèîñòàëüíîé çîíû è 

äèôôåðåíöèðîâêà èõ â îñòåîáëàñòû. Ôîðìèðîâàíèå 
ñåòè êîñòíûõ òðàáåêóë è ïîëåé êëåòî÷íî-âîëîêíèñ-
òîé òêàíè ñ àêòèâíûì àíãèîãåíåçîì. Îêðàøèâàíèå 

Âàí-Ãèçîí õ100. 

Ðèñ. 4. Ó÷àñòîê ðåãåíåðàöèè êîñòíîé òêàíè íèæíåé 
÷åëþñòè êðîëèêà. Ââåäåíèå 500 òûñ. ÑÊ èç êîñò-

íîãî ìîçãà ñ êîëëàïàíîì íà 90 ñóòêè. Èíòåíñèâíîå 
îñòåîîáðàçîâàíèå çà ñ÷åò ôîðìèðîâàíèÿ ñåòè 

ìåëêîïåòëèñòûõ è êðóïíîïåòëèñòûõ òðàáåêóë â çîíå 
ðåãåíåðàòà. Îêðàøèâàíèå Âàí-Ãèçîí õ100. 
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ôîðìèðîâàíèå òêàíåâûõ ñòðóêòóð è òåìïû âîññòà-
íîâèòåëüíûõ ïðîöåññîâ. 

Âûâîäû. Íà îñíîâàíèè ñðàâíèòåëüíîãî àíàëè-
çà ðåïàðàòèâíûõ ïðîöåññîâ êîñòíîé òêàíè íèæíåé 
÷åëþñòè êðîëèêîâ ïðè ââåäåíèè 500 òûñÿ÷ àóòî-
ëîãè÷íûõ ÑÊ èç êîñòíîãî ìîçãà óæå íà 42 ñóòêè íà-
áëþäàëîñü çíà÷èòåëüíîå óâåëè÷åíèå êëåòî÷íûõ 
ýëåìåíòîâ îñòåîãåííîãî õàðàêòåðà çà ñ÷åò ïåðèî-
ñòàëüíîãî êîñòåîáðàçîâàíèÿ, ïî ñðàâíåíèþ ñî 100 
òûñÿ÷àìè àóòîëîãè÷íûõ ÑÊ èç êîñòíîãî ìîçãà, à 
òàêæå îòñóòñòâèå çîí íåêðîçà è ñåêâåñòðîâ, îòãðà-
íè÷åííûõ ãðàíóëÿöèîííîé òêàíüþ è èíôèëüòðèðî-
âàííûõ ëåéêîöèòàìè ïðè ââåäåíèè 1 ìëí. àóòîëî-
ãè÷íûõ ÑÊ èç êîñòíîãî ìîçãà. 

Ê 90 ñóòêàì ïîñëå ââåäåíèÿ 500 òûñÿ÷ àóòîëî-
ãè÷íûõ ÑÊ èç êîñòíîãî ìîçãà ðàçâèòèå îñòåîãåíåçà 
èìåëî ñàìûé âûðàæåííûé õàðàêòåð, ñ èíòåíñèâíûì 
êîñòåîáðàçîâàíèåì è âîññòàíîâëåíèåì öåëîñòíî-
ñòè êîñòè íèæíåé ÷åëþñòè, ñ íàëè÷èåì ñåòè ìåëêî-
ïåòëèñòûõ è êðóïíîïåòëèñòûõ òðàáåêóë, ïî ñðàâíå-
íèþ ñ îñòàëüíûìè ãðóïïàìè. 

Íàèáîëåå öåëåñîîáðàçíûì è ïåðñïåêòèâíûì 
äëÿ âîññòàíîâëåíèÿ êîñòíûõ äåôåêòîâ ðàçìåðà-
ìè 3õ3ìì ÿâëÿåòñÿ ââåäåíèå àóòîëîãè÷íûõ ÑÊ èç 

êîñòíîãî ìîçãà â êîëè÷åñòâå 500 òûñÿ÷ â ñî÷åòàíèè 
ñ êîëëàïàíîì, òàê êàê ýòî ñîçäàåò áëàãîïðèÿòíûå 
óñëîâèÿ äëÿ áîëåå èíòåíñèâíîãî ðàçâèòèÿ îñòåîãå-
íåçà, èíòåíñèôèêàöèè ïðîëèôåðàòèâíûõ ïðîöåñ-
ñîâ è ïðîöåññîâ äèôôåðåíöèàöèè ïî îñòåîãåííîìó 
òèïó. 

Ñîâðåìåííîå ðàçâèòèå áèîòåõíîëîãèè, ìîëåêó-
ëÿðíîé è êëåòî÷íîé áèîëîãèè ïîçâîëÿåò ðàññìàòðè-
âàòü êëåòêó íå òîëüêî êàê ãëàâíûé îáúåêò ëå÷åáíî-
ãî âîçäåéñòâèÿ, íî è êàê ñðåäñòâî ëå÷åíèÿ ìíîãèõ 
çàáîëåâàíèé. Òàêèì îáðàçîì, íåñìîòðÿ íà ìíîãèå 
íåðåøåííûå âîïðîñû îòíîñèòåëüíî îïòèìàëüíîãî 
èñòî÷íèêà ÑÊ, èõ êîëè÷åñòâà, ïóòåé è ââåäåíèÿ, èñ-
ñëåäîâàíèå ÑÊ è èõ èñïîëüçîâàíèå äëÿ êëåòî÷íîé 
òåðàïèè âåñîìîå ýêñïåðèìåíòàëüíîå îáîñíîâà-
íèå, à òàêæå ÷åòêèå ïåðñïåêòèâû è íàïðàâëåíèÿ äëÿ 
äàëüíåéøåé ðàçðàáîòêè. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Äàëüíåéøèå èññëåäîâàíèÿ â ýòîì íàïðàâëåíèè ïî-
çâîëÿò ðàçðàáîòàòü ýôôåêòèâíûå ïðîòîêîëû ïðè-
ìåíåíèÿ ÑÊ â êîìïëåêñíîì ëå÷åíèè áîëüíûõ ãåíå-
ðàëèçîâàííûì ïàðîäîíòèòîì è îïðåäåëèòü ÷åòêèå 
ïîêàçàíèÿ è ïðîòèâîïîêàçàíèÿ ê èõ êëèíè÷åñêîìó 
èñïîëüçîâàíèþ. 
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ÑÏÐßÌÎÂÀÍÀ ÐÅÃÅÍÅÐÀÖ²ß Ê²ÑÒÊÎÂÈÕ ÄÅÔÅÊÒ²Â ÀËÜÂÅÎËßÐÍÎÃÎ Â²ÄÐÎÑÒÊÀ Ç ÂÈÊÎÐÈ-

ÑÒÀÍÍßÌ ÑÒÂÎËÎÂÈÕ ÊË²ÒÈÍ Ê²ÑÒÊÎÂÎÃÎ ÌÎÇÊÓ ÍÀ ÊÎËËÀÏÀÍÎÂÎÉ Ï²ÄÊËÀÄÖ² Ó ÅÊÑÏÅÐÈ-
ÌÅÍÒÀËÜÍÈÕ ÒÂÀÐÈÍ

Êóöåâëÿê Â. Ô., Êóöåâëÿê, Â. ²., Îìåëü÷åíêî Î. À., Çàá³ðíèê À. Ñ., Öèãàíîâà ². Â. 
Ðåçþìå. Â ðåçóëüòàò³ ïðîâåäåíîãî äîñë³äæåííÿ âèâ÷åí³ îñîáëèâîñò³ äèíàì³êè ðåãåíåðàö³¿ ê³ñòêîâèõ 

äåôåêò³â íèæíüî¿ ùåëåïè íà 16 êðîëèêàõ ïîðîäè Øèíøèëà. Ââîäèëè ñòîâáóðîâ³ êë³òèíè, âèëó÷åí³ ç ê³ñòêîâîãî 
ìîçêó, ó ïîºäíàíí³ ç êîëëàïàíîì â çîíó ä³ð÷àñòîãî äåôåêòó 3õ3 ìì â ê³ëüêîñò³ 100 òèñÿ÷, 500 òèñÿ÷, 1 ì³ëüéîíó. 
Âñòàíîâëåíî, ùî íàïðàâëåíà ðåãåíåðàö³ÿ ê³ñòêîâèõ äåôåêò³â íèæíüî¿ ùåëåïè ó åêñïåðèìåíòàëüíèõ òâàðèí 
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ç ââåäåííÿì 500 òèñÿ÷ ñòîâáóðîâèõ êë³òèí ê³ñòêîâîãî ìîçêó ïðîò³êàº íàéñïðèÿòëèâ³øå, áåç îñåðåäêîâîãî 
íåêðîçó òà çîí ñåêâåñòðàö³¿, ïîð³âíÿíî ³ ç ââåäåííÿì 100 òèñÿ÷ ³ 1 ì³ëüéîíà òèõ æå ñòîâáóðîâèõ êë³òèí. Îòæå, 
äëÿ â³äíîâëåííÿ äåôåêò³â ê³ñòêîâî¿ òêàíèíè äîö³ëüíî âèêîðèñòîâóâàòè íå á³ëüø 500 òèñÿ÷ ñòîâáóðîâèõ 
êë³òèí, âèëó÷åíèõ ç ê³ñòêîâîãî ìîçêó. 

Êëþ÷îâ³ ñëîâà: ñïðÿìîâàíà ðåãåíåðàö³ÿ, àóòîëîãè÷í³ ñòîâáóðîâ³ êë³òèíè, ê³ñòêîâèé ìîçîê, êîëëàïàí. 
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ÍÀÏÐÀÂËÅÍÍÀß ÐÅÃÅÍÅÐÀÖÈß ÊÎÑÒÍÛÕ ÄÅÔÅÊÒÎÂ ÀËÜÂÅÎËßÐÍÎÃÎ ÎÒÐÎÑÒÊÀ Ñ ÈÑÏÎËÜ-

ÇÎÂÀÍÈÅÌ ÑÒÂÎËÎÂÛÕ ÊËÅÒÎÊ ÊÎÑÒÍÎÃÎ ÌÎÇÃÀ ÍÀ ÊÎËËÀÏÀÍÎÂÎÉ ÏÎÄËÎÆÊÅ Ó ÝÊÑÏÅÐÈ-
ÌÅÍÒÀËÜÍÛÕ ÆÈÂÎÒÍÛÕ

Êóöåâëÿê Â. Ô., Êóöåâëÿê Â. È., Îìåëü÷åíêî Å. À., Çàáèðíèê À. Ñ., Öûãàíîâà È. Â. 
Ðåçþìå. Äàííàÿ ñòàòüÿ ÿâëÿåòñÿ ÷àñòüþ íàó÷íî-èññëåäîâàòåëüñêîé ðàáîòû êàôåäðû ñòîìàòîëîãèè 

è òåðàïåâòè÷åñêîé ñòîìàòîëîãèè Õàðüêîâñêîé ìåäèöèíñêîé àêàäåìèè ïîñëåäèïëîìíîãî îáðàçîâàíèÿ ïî 
òåìå «Êëèíè÷åñêîå òå÷åíèå îñíîâíûõ ñòîìàòîëîãè÷åñêèõ çàáîëåâàíèé ñ ó÷åòîì ñîìàòè÷åñêîé ïàòîëîãèè â 
óñëîâèÿõ ýêîëîãè÷åñêè îïàñíûõ ôàêòîðîâ îêðóæàþùåé ñðåäû. Ðàçðàáîòêà ñõåì ïðîôèëàêòèêè, ëå÷åíèÿ è 
ðåàáèëèòàöèè áîëüíûõ ñ èñïîëüçîâàíèåì îòå÷åñòâåííûõ ñòîìàòîëîãè÷åñêèõ ìàòåðèàëîâ». Íîìåð ãîñðåãè-
ñòðàöèè 0110U002440. 

 Â ðåçóëüòàòå ïðîâåäåííîãî èññëåäîâàíèÿ èçó÷åíû îñîáåííîñòè äèíàìèêè ðåãåíåðàöèè êîñòíûõ äåôåê-
òîâ íèæíåé ÷åëþñòè íà 16 êðîëèêàõ ïîðîäû Øèíøèëëà. Ââîäèëè àóòîëîãè÷íûå ñòâîëîâûå êëåòêè, ïîëó÷åí-
íûå èç êîñòíîãî ìîçãà â ñî÷åòàíèè ñ êîëëàïàíîì, â çîíó äûð÷àòîãî äåôåêòà îáúåìîì 3õ3 ìì â êîëè÷åñòâå 
100 òûñÿ÷, 500 òûñÿ÷, 1 ìèëëèîíà. Óñòàíîâëåíî, ÷òî íàïðàâëåííàÿ ðåãåíåðàöèÿ êîñòíûõ äåôåêòîâ íèæíåé 
÷åëþñòè ýêñïåðèìåíòàëüíûõ æèâîòíûõ ñ ââåäåíèåì 500 òûñÿ÷ ñòâîëîâûõ êëåòîê, ïîëó÷åííûõ èç êîñòíîãî 
ìîçãà, ïðîòåêàåò íàèáîëåå áëàãîïðèÿòíî, áåç î÷àãîâîãî íåêðîçà è çîí ñåêâåñòðèðîâàíèÿ, ïî ñðàâíåíèþ ñ 
ââåäåíèåì 100 òûñÿ÷ è 1 ìèëëèîíà òåõ æå ñòâîëîâûõ êëåòîê. Ñëåäîâàòåëüíî, äëÿ âîññòàíîâëåíèÿ äåôåêòîâ 
êîñòíîé òêàíè öåëåñîîáðàçíî èñïîëüçîâàòü íå áîëåå 500 òûñÿ÷ ñòâîëîâûõ êëåòîê, ïîëó÷åííûõ èç êîñòíîãî 
ìîçãà. 

Êëþ÷åâûå ñëîâà: íàïðàâëåííàÿ ðåãåíåðàöèÿ, àóòîëîãè÷íûå ñòâîëîâûå êëåòêè, êîñòíûé ìîçã, êîëëàïàí. 
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Directional Regeneration of Alveolar Bone Deffects using Stromal Cells of Bone Marrow with Kollapan 

Substrate on Experimental Animals
Kutsevlyak V. F., Kutsevlyak V. I., Omelchenko E. A., Zabirnyk A. S., Tsyganova I. V. 
Abstract. The problem of regeneration of bone is one of the oldest in the medical and biological science. In 

recent decades, due to environmental degradation, the powerful influence of stressors on the body, a reduction of 
bone regenerative capabilities and intensity of regenerative processes. 

One promising new directions and correction of the regeneration process is the use of biologically-active tissue 
embrios – placenta complex and transplantation of stem cells of different origins:

Type 1 – is embryonic stromal cells. But the application of embryonic stromal cells may have an ethical issue 
plan. 

Type 2 – abortive or fetal cells. Get them out of the 6-21-week-old fetuses removed during the operation of 
abortion. 

Type 3 – stromal cell cord blood harvesting which occurs during childbirth. These cells are more specialized. 
Type 4 – is their autologous stromal cells are derived from bone marrow and adipose tissue of the patient. In this 

case, removed all bioethical issues plan. 
The first method of cell therapy, which entered into clinical practice, it is bone marrow transplantation. But since 

the 80s, it is widely used in the treatment of certain cancers and hematological diseases. It should be noted that the 
main role in the restoration of normal hematopoiesis after radiotherapy play just stem cells. 

Stromal cells – the cells that retain the potential to develop in different directions. From stromal cells can arise 
from leather and nerve cells and blood cells. Previously it was believed that adult stromal cells are the body missing, 
that their existence is limited to the earliest period of embryonic development. However, – 70 years. have found 
these cells in the. mesenchyme(stroma) of the adult bone marrow. In affiliation to the stroma them later became 
known as stromal stromal cells. 

Stromal cells constitute a significant recovery and reserve in the body and contribute to displacement defects 
that arise from these or other circumstances. 

Inflammatory periodontal diseases occupy a great place in the pathology of the tooth system. According 
to various statistical sources, 80 % of adults suffer from periodontal disease of varying severity. Modern dental 
science provides an integrated approach to treatment in which a major role is played by surgical methods. However, 
the failure rate when using traditional methods of treatment requires finding and developing new, more effective 
methods. 
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Using directional regenerate bone of the alveolar process with the addition of autologous stem cells in periodontal 
surgery in the treatment of chronic generalized periodontitis 2 and 3 degrees of severity will not only eliminate the 
inflammation in periodontal, but anatomically restore structural components of periodontal primarily alveolar bone. 

Inflammatory periodontal diseases occupy a significant place in the pathology of the teeth- jaw system. According 
to various statistical sources, up to 80 percent of adults suffer from periodontal disease of varying severity. 

Modern dental science suggests a comprehensive approach to treatment in which have major surgical techniques 
are currently for restorative treatment in such situations using autologous bone. Despite the convenience, benefits 
and prevalence of these agents, they are not universal because have significant limitations: nerve damage, pain, 
infection, limited donor material, etc. 

The study examined features of the dynamics of regeneration of bone defects of the mandible 16 Chinchilla 
rabbits. Administered autologous stromal cells derived from bone marrow in combination with kollapan in zone 
holey defect in an amount 100 thousand, 500 thousand, one million cells. It was established that the regeneration of 
bone directed mandible experimental animals with administration of 500 thousand stromal cells derived from bone 
marrow proceeds more favorably without focal areas of necrosis and sequestering compared to administration of 
100,000 and 1 million same stromal cells. Consequently, for restoring bone defect is advisable to use not more than 
500,000 stem cells from bone marrow. 

Keywords: directed regeneration, autologous stem cells, bone marrow, ñollapan. 
Ðåöåíçåíò – ïðîô. Àâåò³êîâ Ä. Ñ. 
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