
Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 3 (115)256

ÌÎÐÔÎËÎÃ²ß

Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì ÍÈÐ «Êë³-
í³êî-ëàáîðàòîðíå îá´ðóíòóâàííÿ çàñòîñóâàííÿ ñó-
÷àñíèõ ìåäè÷íèõ òåõíîëîã³é äëÿ ä³àãíîñòèêè, ïðî-
ô³ëàêòèêè òà ë³êóâàííÿ îñíîâíèõ ñòîìàòîëîã³÷íèõ 
çàõâîðþâàíü », ¹ ãîñ. ðåãèñòðàöèè 0104U000711. 

Âñòóïëåíèå. Èíòåíñèâíîå èñïîëüçîâàíèå ðàç-
íûõ ìåòàëëè÷åñêèõ ñïëàâîâ â ðîòîâîé ïîëîñòè ïðè 
âîññòàíîâëåíèè äåôåêòîâ çóáîâ ïîäíèìàåò âîïðîñ 
î òîì, â êàêîé ñòåïåíè îðãàíèçì ÷åëîâåêà ìîæåò 
ñîïðîòèâëÿòüñÿ ýòèì íàãðóçêàì, êàêèå ïðè ýòîì 
âîçìîæíîñòè îðãàíèçìà è êàê ñëåäóåò ó÷èòûâàòü 
ìåäèêàìåíòîçíûå ñïîñîáû ïðîôèëàêòèêè è ëå÷å-
íèÿ íåæåëàòåëüíûõ ïîáî÷íûõ äåéñòâèé ýòèõ ñïëà-
âîâ. Âðà÷ó-ñòîìàòîëîãó ïðèõîäèòñÿ ñòàëêèâàòüñÿ 
ñ çàáîëåâàíèÿìè, êîòîðûå âîçíèêàþò â ðåçóëüòàòå 
òîêñè÷íîãî âëèÿíèÿ õèìè÷åñêèõ ñìåñåé ñòîìàòîëî-
ãè÷åñêèõ ñïëàâîâ ìåòàëëîâ íà òêàíè ïîëîñòè ðòà è 
íà îðãàíèçì â öåëîì. 

Îñíîâíûìè êîìïîíåíòàìè ðåãåíåðàòîðíîãî 
ïðîöåññà ÿâëÿþòñÿ êëåòî÷íàÿ ïðîëèôåðàöèÿ, äèô-
ôåðåíöèðîâêà, ìèãðàöèÿ êëåòîê, à òàêæå ðåñòðóê-
òóðèçàöèÿ ñòðîìû è àíãèîãåíåç. Ïðîëèôåðàòèâíàÿ 
àêòèâíîñòü ÿâëÿåòñÿ âåäóùèì ôàêòîðîì â áèîëî-
ãè÷åñêîì ïîâåäåíèè ïîâðåæäåííûõ òêàíåé. Áåëîê 
Ki-67 âûÿâëÿåòñÿ â êëåòêå âî âñåõ ôàçàõ ìèòîòè÷åñ-
êîãî öèêëà, êðîìå G0, ÷òî ïîçâîëÿåò èñïîëüçîâàòü 
åãî â êà÷åñòâå óíèâåðñàëüíîãî ìàðêåðà ïðîëèôåðè-
ðóþùèõ êëåòîê [2]. 

Â ñïåêòðå ïàòîãåííûõ ôàêòîðîâ, âëèÿþùèõ íà 
æèçíåñïîñîáíîñòü êëåòîê ïðè òðàâìèðóþùåì âîç-
äåéñòâèè, àïîïòîçó îòâîäèòñÿ ðåøàþùàÿ îðãàíèçó-
þùàÿ ðîëü. Àïîïòîç çàïóñêàåòñÿ â ìîìåíò òðàâìû 
êàê ìåõàíèçì îòñðî÷åííîãî âòîðè÷íîãî ïîâðåæäå-
íèÿ òêàíè è ïðåäñòàâëÿåò ñîáîé ôèçèîëîãè÷åñêóþ 
ãèáåëü êëåòîê, íåîáõîäèìóþ äëÿ îáíîâëåíèÿ êëå-
òî÷íîãî ïóëà, äèôôåðåíöèðîâêè è ðàçâèòèÿ îð-
ãàíà. Àïîïòîç ïðåäîõðàíÿåò òêàíè îò âîçìîæíûõ 
ïîñëåäñòâèé ïðè ñóáëåòàëüíûõ ïîâðåæäåíèÿõ, 
íåäîñòàòî÷íûõ äëÿ ïðÿìîãî óíè÷òîæåíèÿ êëåòêè – 
íåêðîçà. Ïðè òàêîì ñëàáîì ïîâðåæäåíèè èçáèðà-
òåëüíîå óíè÷òîæåíèå íåáîëüøèõ êëåòî÷íûõ ïîïóëÿ-
öèé ñïîñîáñòâóåò îçäîðîâëåíèþ îðãàíà [7, 12, 15]. 

Âàæíåéøóþ ðîëü â èíäóêöèè àïîïòîçà èãðà-
åò òóìîð-ñóïðåññîðíûé ãåí ð53. Ìåõàíèçì 

ð53-èíäóöèðîâàííîãî àïîïòîçà îêîí÷àòåëüíî íå 
óñòàíîâëåí. Ïðåäïîëàãàåòñÿ, ÷òî ýòîò áåëîê âûçû-
âàåò ïðîãðàììèðîâàííóþ êëåòî÷íóþ ãèáåëü âñëåä-
ñòâèå àêòèâàöèè è ðåïðåññèè ðÿäà ãåíîâ-ìèøå-
íåé [8]. Òàê, íàïðèìåð, ñóùåñòâóþò ñâåäåíèÿ, ÷òî 
ð53 îñóùåñòâëÿåò íà òðàíñêðèïöèîííîì óðîâíå 
îäíîâðåìåííóþ ðåïðåññèþ ãåíà Bcl-2, ïîâûøàåò 
ýêñïðåññèþ ãåíîâ, ïðîäóêòû êîòîðûõ âûçûâàþò 
îêñèäàòèâíûé ñòðåññ è àêòèâàöèþ êèëëåðíûõ ðå-
öåïòîðîâ. Â ðåçóëüòàòå êëåòêà çàäåðæèâàåòñÿ â 
îïðåäåëåííûõ òî÷êàõ êëåòî÷íîãî öèêëà äëÿ âîç-
ìîæíîé ðåïàðàöèè ïîâðåæäåíèÿ èëè, ïðè îòñóò-
ñòâèè òàêîâîé, ïîäâåðãàåòñÿ àïîïòîçó âñëåäñòâèå 
íàðóøåíèÿ ïðîíèöàåìîñòè ìèòîõîíäðèàëüíîé è 
ÿäåðíîé ìåìáðàí. Òàêèå àãåíòû, êàê èîíû êàëüöèÿ, 
ôàêòîðû âîñïàëåíèÿ, ñâîáîäíûå ðàäèêàëû è îêñèä 
àçîòà ìîãóò òàêæå «âêëþ÷àòü» ãåíû, èíèöèèðóþùèå 
àïîïòîç [6, 11]. Ìîæíî ïîëàãàòü, ÷òî íåäîñòàòî÷-
íîñòü ïðîÿâëåíèé àïîïòîçà îòðàæàåòñÿ íà ïðîöåñ-
ñå ýëèìèíàöèè êëåòîê ñ ãåíåòè÷åñêèìè ïîëîìêàìè, 
ñòàíîâëåíèè àóòîòîëåðàíòíîñòè è âûðàæàåòñÿ â 
ôîðìå ðàçíîãî ðîäà äåôåêòîâ ðàçâèòèÿ è òêàíå-
âîé ðåãåíåðàöèè. Â óñëîâèÿõ ôèçèîëîãè÷åñêîé 
íîðìû áåëîê ð53 íå âûÿâëÿåòñÿ [4], òîãäà êàê ïðè 
õðîíè÷åñêîì âîñïàëåíèè åãî ñèíòåçèðóþò äî 70 % 
òðàíñôîðìèðîâàííûõ êëåòîê. 

Â íåïîâðåæäåííîé òêàíè àïîïòîç íàõîäèò-
ñÿ ïîä ñòðîãèì ãåíåòè÷åñêèì êîíòðîëåì. Îäíèì 
èç ó÷àñòíèêîâ ðåàëèçàöèè ïðîãðàììû ãèáåëè 
êëåòêè ÿâëÿåòñÿ áåëîê bcl-2, êîòîðûé áëîêèðóåò 
ìèòîõîíäðèàëüíûé ïóòü çàïóñêà àïîïòîçà. Â ðåçóëü-
òàòå åãî ãèïåðýêñïðåññèè ñîçäàåòñÿ áëàãîïðèÿòíûé 
ôîí äëÿ ïðîëèôåðàöèè, âûæèâàíèÿ è àêòèâíîãî 
ôóíêöèîíèðîâàíèÿ ñëèçèñòîé îáîëî÷êè, íî íå ñî-
çäàåòñÿ óñëîâèé äëÿ îïóõîëåâîé òðàíñôîðìàöèè 
ýïèòåëèÿ [5, 13]. Ñ äðóãîé ñòîðîíû, óìåíüøåíèå 
êîíöåíòðàöèè bcl-2 ïðèâîäèò êëåòêè ê àïîïòîçó, ÷òî 
ìîæåò àññîöèèðîâàòüñÿ ñ ïðåäðàêîâûìè ïîðàæå-
íèÿìè, à âîçìîæíî è ñ ðàííåé ñòàäèåé ðàçâèòèÿ ðà-
êîâîé îïóõîëè â ïîëîñòè ðòà. 

Ïîýòîìó öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü 
èçó÷åíèå âëèÿíèÿ êîíñòðóêöèé ñòîìàòîëîãè÷åñêèõ 
ñïëàâîâ ìåòàëëîâ íà ðåãåíåðàòîðíûé ïîòåíöèàë 
êëåòîê ñëèçèñòîé îáîëî÷êè ïîëîñòè ðòà. 
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Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Èññëåäî-
âàíèå ïðîâîäèëîñü íà ñòîìàòîëîãè÷åñêèõ ïàöè-
åíòàõ â âîçðàñòå îò 35 äî 54 ëåò, êîòîðûå èìåëè â 
ïîëîñòè ðòà øòàìïîâàíî-ïàÿíûå îðòîïåäè÷åñêèå 
êîíñòðóêöèè, ïîêðûòûå íèòðèòîì òèòàíà, ëèòûå 
îáëèöîâàííûå êåðàìèêîé, öåëüíî-ëèòûå (10 ÷åëî-
âåê) – îñíîâíàÿ ãðóïïà è ïàöèåíòû õèðóðãè÷åñêîãî 
ïðîôèëÿ â âîçðàñòå îò 17 äî 26 ëåò, êîòîðûì ïðîâî-
äèëîñü óäàëåíèå èíòàêòíûõ çóáîâ ïî îðòîäîíòè÷åñ-
êèì ïîêàçàíèÿì (5 ÷åëîâåê) – êîíòðîëüíàÿ ãðóïïà. 
Ìàòåðèàëîì äëÿ ìîðôîëîãè÷åñêîãî èññëåäîâàíèÿ 
ïîñëóæèëè ó÷àñòêè ñëèçèñòîé îáîëî÷êè, âçÿòûå 
âîçëå îïîðíûõ çóáîâ îðòîïåäè÷åñêèõ êîíñòðóêöèé, 
ïðîìûâíûõ ïðîñòðàíñòâ è çóáîâ, êîòîðûå ïîäâåð-
ãàëèñü óäàëåíèþ. Îáðàçöû ñëèçèñòîé îáîëî÷êè 
ôèêñèðîâàëè â 10 % íåéòðàëüíîì ôîðìàëèíå â òå-
÷åíèå 24 ÷àñîâ, çàòåì äåëàëè ïàðàôèíîâóþ ïðî-
âîäêó îáùåïðèíÿòûì ìåòîäîì. Èììóíîãèñòîõèìè-
÷åñêèì ìåòîäîì âûÿâëÿëè â ýïèòåëèàëüíûõ êëåòêàõ 
ýêñïðåññèþ ìàðêåðà ïðîëèôåðàòèâíîé àêòèâíîñòè 
Êi-67 MIB-1 ñ èñïîëüçîâàíèåì êîíöåíòðèðîâàííûõ 
ïåðâè÷íûõ ìîíîêëîíàëüíûõ àíòèòåë (ÌÊÀÒ) ôèðìû 
Thermo scientific (Âåëèêîáðèòàíèÿ) â ðàçâåäåíèè 
1:500, ýêñïðåññèþ ìàðêåðà àíòèàïîïòîòè÷åñêîé 
àêòèâíîñòè bcl-2 (124) è ìàðêåðà àïîïòîçà ð53 (DO-
7), Rady-to- Use (ôèðìà DAKO (Äàíèÿ)). Äåìàñêèðó-
þùàÿ òåðìè÷åñêàÿ îáðàáîòêà áûëà âûïîëíåíà ïî 
ìåòîäó êèïÿ÷åíèÿ ñðåçîâ â öèòðàòíîì áóôåðå (ðÍ 
6,0). Äëÿ âèçóàëèçàöèè ïåðâè÷íûõ àíòèòåë ïèìåíÿ-
ëàñü ñèñòåìà äåòåêöèè UltraVision Quanto Detection 
Systems HRP Polymer (Thermo scientific). Â êà÷åñòâå 
õðîìîãåíà èñïîëüçîâàëñÿ DAB (äèàìèíîáåíçèäèí). 

Ïîäñ÷åò ðåçóëüòàòîâ îñóùåñòâëÿëè ïðè ïîìîùè 
îêóëÿðíîé ñåòêè Àâòàíäèëîâà [1] â 3 ïðîèçâîëü-
íî âûáðàííûõ ïîëÿõ çðåíèÿ ïðè óâåëè÷åíèè 400. 
Îöåíêó èììóíîãèñòîõèìè÷åñêîé ìåòêè ïðîèçâîäè-
ëè ïî äâóì ïàðàìåòðàì: ñòåïåíü ðàñïðîñòðàíåíèÿ 
è èíòåíñèâíîñòü îêðàñêè. Ñòåïåíü ðàñïðîñòðà-
íåíèÿ îêðàñêè ìàðêåðà ïðîëèôåðàöèè è ìàðêåðà 
àïîïòîçà îïðåäåëÿëè ïóòåì ïîäñ÷åòà êîëè÷åñòâà 
îêðàøåííûõ ÿäåð ïî îòíîøåíèþ ê îáùåìó ÷èñëó 
ÿäåð, ìàðêåðà àíòèàïîïòîçà – ïî ïðîöåíòíîìó ñî-
äåðæàíèþ îêðàøåííîé öèòîïëàçìû êëåòîê. Äëÿ 
îöåíêè ñòåïåíè âûðàæåííîñòè îêðàñêè èñïîëüçî-
âàëè ïîëóêîëè÷åñòâåííóþ øêàëó: + – ñëàáàÿ, . ++ – 
óìåðåííàÿ, +++ – âûðàæåííàÿ ðåàêöèÿ. 

Ïðîëèôåðàòèâíóþ àêòèâíîñòü ìíîãîñëîéíîãî 
ïëîñêîãî ýïèòåëèÿ îöåíèâàëè ñ ïîìîùüþ îïðåä-
åëåíèÿ ìèòîòè÷åñêîãî èíäåêñà (ÌÈ) íà ãèñòîëîãè-
÷åñêèõ ñðåçàõ ïðîäîëüíîé îðèåíòàöèè ïî ôîðìóëå:

ÌÈ = N(Êi-67) / N õ 100 %,
ãäå N(Êi-67) – ÷èñëî ÿäåð, èììóíîïîçèòèâíûõ ê 

Êi-67, N – îáùåå ÷èñëî ÿäåð íà 1ìì² ïëîùàäè ñðåçà. 
Óðîâåíü çàïðîãðàììèðîâàííîé ãèáåëè ýïè òåëè-

î öèòîâ îöåíèâàëè ñ ïîìîùüþ îïðåäåëåíèÿ àïîïòî-
òè÷åñêîãî èíäåêñà (ÀÈ):

ÀÈ = N(p53) / N õ 100 %,
ãäå N(p53) – ÷èñëî àïîïòîçíûõ ÿäåð, èììóíî-

ïîçèòèâíûõ ê p53, N – îáùåå ÷èñëî ÿäåð. 
Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäå-

íèå. Ïðè èììóíîãèñòîõèìè÷åñêîì èññëåäîâàíèè 

áèîïòàòîâ ñëèçèñòîé îáîëî÷êè ïàöèåíòîâ êîíòð-
îëüíîé ãðóïïû ýêñïðåññèÿ Ki-67 áûëà îäíîòèïíîé: â 
4 ñëó÷àÿõ îíà îïðåäåëÿëàñü â êëåòêàõ èñêëþ÷èòåëü-
íî áàçàëüíîãî ñëîÿ ýïèòåëèÿ ñ âåëè÷èíîé ÌÈ îò 11 
äî 14 %, â ñðåäíåì 12 %. Òîëüêî ó 1 èç 5 áîëüíûõ 
áûëî âûÿâëåíî óâåëè÷åíèå äàííîãî ïîêàçàòåëÿ äî 
40 % â çîíå àêàíòîòè÷åñêîãî ðàçðàñòàíèÿ ýïèòåëèÿ 
íà îãðàíè÷åííîì ó÷àñòêå, òîãäà êàê â îñòàëüíûõ îò-
äåëàõ ñëèçèñòîé åãî âåëè÷èíà ñîñòàâèëà 12-13 %. 

Óðîâåíü ýêñïðåññèè Ki-67 â êëåòêàõ ýïèòåëèÿ 
îïûòíîé ãðóïïû çíà÷èòåëüíî âàðüèðîâàë, ÷òî îòðà-
çèëîñü è íà öèôðàõ ÌÈ. 

Òàê â ó÷àñòêàõ àêàíòîòè÷åñêèõ ðàçðàñòàíèé ìíî-
ãîñëîéíîãî ïëîñêîãî ýïèòåëèÿ ìû âûÿâèëè îò 40 äî 
70 % ïîçèòèâíî îêðàøåííûõ ÿäåð êëåòîê, ïðè÷åì â 
2 èç 10 ñëó÷àåâ áîëüøåå èõ êîëè÷åñòâî îáíàðóæèâà-
ëîñü íå â íèæíèõ îòäåëàõ ýïèòåëèàëüíîãî ïëàñòà, à 
â çîíå ïàïèëëîìàòîçà. 

Â 6 èç 10 íàáëþäåíèé ÿâëåíèÿ àêàíòîçà íîñè-
ëè âûðàæåííûé õàðàêòåð ñ ãëóáîêèì ïîãðóæåíèåì 
ñîñî÷êîâûõ ñòðóêòóð â ñîáñòâåííóþ ïëàñòèíêó. Â 
òàêèõ ó÷àñòêàõ ýêñïðåññèÿ ìàðêåðà ïðîëèôåðàòèâ-
íîé àêòèâíîñòè áûëà ìàêñèìàëüíîé, è çíà÷åíèå ÌÈ 
äîñòèãàëî 70 %. Ki-67-ïîçèòèâíûå ýïèòåëèîöèòû 
îáíàðóæèâàëèñü íå òîëüêî â áàçàëüíîì ñëîå, íî 
è â áîëåå âûñîêèõ îòäåëàõ ñëèçèñòîé – â ïàðàáà-
çàëüíîì è øèïîâàòîì ñëîå. Êðîìå òîãî ýêñïðåññèÿ 
Ki-67 âûÿâëÿëàñü è â åäèíè÷íûõ êëåòêàõ ãðàíóëÿöè-
îííîé òêàíè ñòðîìû. Ìîðôîëîãè÷åñêè òàêèå êëåò-
êè ñîîòâåòñòâîâàëè ôèáðîáëàñòè÷åñêîìó ðÿäó è 
ëèìôîèäíûì ýëåìåíòàì. 

Äâà íàáëþäåíèÿ ìîðôîëîãè÷åñêè õàðàêòåðèçî-
âàëèñü àòðîôè÷åñêèìè ïðîöåññàìè ñëèçèñòîé ñ èñ-
òîí÷åíèåì ýïèòåëèàëüíîãî ïëàñòà, îäíàêî óðîâåíü 
ïðîëèôåðàòèâíîé àêòèâíîñòè êëåòîê áûë äîñòà-
òî÷íî âûñîêèì (ÌÈ 40 è 68 %), ïðè ýòîì ïîçèòèâíî 
îêðàøåííûå êëåòêè ðàñïîëàãàëèñü èñêëþ÷èòåëüíî â 
áàçàëüíîì ñëîå ñëèçèñòîé. 

Ñîãëàñíî íàøèì íàáëþäåíèÿì, äëèòåëüíîå òðàâ-
ìèðîâàíèå ñëèçèñòîé îáîëî÷êè ïðèâîäèò ê ÿðêîé 
àïîïòîòè÷åñêîé ðåàêöèè êëåòîê. Ìîðôîëîãè÷åñêèå 
ïðèçíàêè òàêèõ êëåòîê õàðàêòåðèçóþòñÿ ñìîðùèâà-
íèåì êëåòêè, ðàçäåëåíèåì åå íà îòäåëüíûå ÷àñòè 
– àïîïòîòè÷åñêèå òåëüöà, êîíäåíñàöèåé ÿäåðíîãî 
õðîìàòèíà. Èììóíîãèñòîõèìè÷åñêàÿ âåðèôèêàöèÿ 
êëåòîê, íàõîäÿùèõñÿ â ñîñòîÿíèè àïîïòîçà, ïîêàçà-
ëà ñëåäóþùèå ðåçóëüòàòû. 

Êàê ýïèòåëèàëüíûå êëåòêè, òàê è êëåòî÷íûå 
ýëåìåíòû ñîáñòâåííîé ïëàñòèíêè ñëèçèñòîé îáî-
ëî÷êè ó ïàöèåíòîâ êîíòðîëüíîé ãðóïïû áûëè 
íåãàòèâíû ê ÌÊÀÒ ê ð53. Ðåàêöèÿ â áèîïñèéíîì 
ìàòåðèàëå îïûòíîé ãðóïïû íàïîìèíàëà òàêîâóþ 
ïðè îïðåäåëåíèè ïðîëèôåðàòèâíîé àêòèâíîñòè. 
Â ïîäàâëÿþùåì áîëüøèíñòâå (8 èç 10 ñëó÷àåâ) 
ýêñïðåññèÿ ìàðêåðà àïîïòîçà áûëà ïîçèòèâíîé. 
Êàê è â íàáëþäåíèÿõ ñ Ki-67, ð53-ïîçèòèâíûå êëåòêè 
ðàñïîëàãàëèñü ïðåèìóùåñòâåííî â áàçàëüíîì ñëîå 
â ó÷àñòêàõ àêàíòîòè÷åñêèõ ðàçðàñòàíèé. Âåëè÷èíà 
ÀÈ êîëåáàëàñü îò 40 äî 78 % è ñîñòàâèëà â ñðåäíåì 
61,13 %. 
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Åñëè áàçàëüíûå îòäåëû ñëèçèñòîé îáîëî÷êè äå-
ìîíñòðèðîâàëè íàèáîëüøèå öèôðû ÀÈ, òî áëèæå ê 
øèïîâàòîìó ñëîþ ðåàêöèÿ áûëà íåðàâíîìåðíîé, 
â îòäåëüíûõ ôðàãìåíòàõ âåëè÷èíà ÀÈ ñîñòàâëÿ-
ëà ëèøü 26,75 %. Ýêñïðåññèÿ ð53 â ó÷àñòêàõ ïà-
ïèëëîìàòîçà òàêæå áûëà ìåíüøåé ïî ñðàâíåíèþ 
ñ áàçàëüíûìè îòäåëàìè, ÷òî ïîäòâåðæäàëîñü è 
öèôðàìè ÀÈ â ýòèõ çîíàõ (îò 11 äî 40 %, â ñðåä-
íåì 23,25 %). Èçìåíÿëàñü è îáëàñòü ðàñïîëîæåíèÿ 
àïîïòîçíûõ òåëåö – îíè âûÿâëÿëèñü íå òîëüêî â 
áàçàëüíûõ, íî è â ñðåäíèõ îòäåëàõ ýïèòåëèàëüíîãî 
ïëàñòà. 

Â 2 ñëó÷àÿõ èç 10 ðåàêöèÿ ñ ÌÊÀÒ ê ð53 áûëà î÷à-
ãîâîé è äîñòàòî÷íî ñëàáîé, ÷òî èëëþñòðèðîâàëî 
íèçêèé óðîâåíü àïîïòîçà è, ñîîòâåòñòâåííî, íèçêèé 
ÀÈ â êëåòêàõ ñëèçèñòîé (5 è 7 %). Äàííûå áèîïòàòû 
õàðàêòðèçîâàëèñü òàêæå ñêóäíîé ëèìôîãèñòèîöè-
òàðíîé èíôèëüòðàöèåé ñòðîìû è ðåäóêöèåé ñîñó-
äèñòîãî ðóñëà. 

Ýêñïðåññèÿ ìàðêåðà bñl-2 â öèòîïëàçìå ýïè-
òåëèàëüíûõ êëåòîê ñëèçèñòîé îáîëî÷êè áûëà íàìè 
îòìå÷åíà òîëüêî â îäíîì íàáëþäåíèè îïûòíîé 
ãðóïïû ïàöèåíòîâ. Äàííûé áèîïòàò äåìîíñòðèðî-
âàë òàêæå äîñòàòî÷íî âûñîêèé ìèòîòè÷åñêèé ïî-
òåíöèàë (68 %) è óìåðåííóþ àïîïòîòè÷åñêóþ àê-
òèâíîñòü (40 %), à ìîðôîëîãè÷åñêè èìåëà ìåñòî 
àòðîôèÿ ýïèòåëèÿ ñ íàëè÷èåì ó÷àñòêîâ îðîãîâåíèÿ. 

Â îñòàëüíûõ 14 ñëó÷àÿõ êàê êîíòðîëüíîé, òàê è 
îïûòíîé ãðóïïû ïîçèòèâíàÿ ðåàêöèÿ ñ ÌÊÀÒ ê bñl-2 
áûëà îáíàðóæåíà òîëüêî â ëèìôîöèòàõ âîñïàëè-
òåëüíîãî èíôèëüòðàòà ñîáñòâåííîé ïëàñòèíêè ñëè-
çèñòîé è â åäèíè÷íûõ ìåæýïèòåëèàëüíûõ ëèìôîöè-
òàõ. Â áèîïòàòàõ ãðóïïû èññëåäîâàíèÿ ýêñïðåññèþ 
bñl-2 ìîæíî áûëî îöåíèòü êàê óìåðåííóþ è äàæå 
âûðàæåííóþ (â åäèíè÷íûõ ñëó÷àÿõ), òîãäà êàê ó ïà-
öèåíòîâ ãðóïïû ñðàâíåíèÿ åå ìîæíî îõàðàêòåðèçî-
âàòü êàê ñëàáóþ î÷àãîâóþ. 

Âûâîäû. Ê îñîáåííîñòÿìè ðåãåíåðàöèè ýïè-
òåëèÿ ñëèçèñòîé îáîëî÷êè ïîëîñòè ðòà ó ëèö ñ 
ìåòàëëè÷åñêèìè êîíñòðóêöèÿìè ìîæíî îòíåñòè: 
âûñîêóþ ïðîëèôåðàòèâíóþ àêòèâíîñòü áàçàëüíûõ 
è ïàðàáàçàëüíûõ îòäåëîâ ïëàñòà ìíîãîñëîéíîãî 
ïëîñêîãî ýïèòåëèÿ â çîíàõ àêàíòîçà, ñî ñíèæåíè-
åì ÌÈ â çîíàõ ïàïèëëîìàòîçà ïî÷òè â äâà ðàçà; 
âûñîêèé ÀÈ áàçàëüíûõ îòäåëîâ ïëàñòà ìíîãîñëîé-
íîãî ïëîñêîãî ýïèòåëèÿ â çîíàõ àêàíòîçà, îòñóò-
ñâèå ýêñïðåññèè bcl-2 â ýïèòåëèàëüíûõ êëåòêàõ 
âñåé òîëùè ñëèçèñòîé îáîëî÷êè. Íà îñíîâàíèè 

ãèñòîëîãè÷åñêîé êàðòèíû è äàííûõ èììóíîãèñòî-
õèìè÷åñêîãî èññëåäîâàíèÿ ìîæíî çàêëþ÷èòü, ÷òî 
íàðóøåíèå áàëàíñà ìåæäó êëåòî÷íîé ïðîëèôåðà-
öèåé è àïîïòîçîì ìîæåò âëèÿòü íà ýôôåêòèâíîñòü 
ðåãåíåðàòîðíûõ ïðîöåññîâ ïðè ïîâðåæäåíèè. 
Íà íàøåì ìàòåðèàëå â ïîäàâëÿþùåì áîëüøèí-
ñòâå ñëó÷àåâ â ïîâðåæäåííûõ ó÷àñòêàõ ñëèçèñòîé 
âûÿâëÿëàñü âûñîêàÿ ýêñïðåññèÿ Ki67, p53 â ñî÷å-
òàíèè ñî ñëàáîé ðåàêöèåé ê bcl-2 èëè îòñóòñòâèåì 
òàêîâîé. Âåðîÿòíî, ÷òî íèçêèå ïîêàçàòåëè ÌÈ è ÀÈ 
â áèîïòàòàõ ó ïàöèåíòîâ êîíòðîëüíîé ãðóïïû ñâè-
äåòåëüñòâóþò îá îòñóòñòâèè íàðóøåíèé êëåòî÷íîãî 
îáíîâëåíèÿ ýïèòåëèîöèòîâ. Â òîæå âðåìÿ âûñîêèé 
ïðîëèôåðàòèâíûé ïîòåíöèàë è àïîïòîòè÷åñêàÿ àê-
òèâíîñòü êëåòîê ýïèòåëèÿ ãðóïïû èññëåäîâàíèÿ 
ïîçâîëÿþò ïðåäïîëàãàòü íàëè÷èå ñêðûòûõ ìåõà-
íèçìîâ íàðóøåíèÿ ðåãåíåðàöèè êîìïåíñàòîðíîãî 
õàðàêòåðà. 

Â îñíîâå ïîÿâëåíèÿ è ïðîãðåññèè íåîïëàçèè 
ëåæèò ãåíåòè÷åñêàÿ íåñòàáèëüíîñòü. Îíà áàçèðóåò-
ñÿ íà íàðóøåíèÿõ ìåõàíèçìîâ ðåïàðàöèè ÄÍÊ, èç-
ìåíåíèÿõ ðåãóëÿöèè êëåòî÷íîãî öèêëà è àïîïòîçà. 
Ïîòåðÿ êîíòðîëÿ íàä ïðîöåññàìè ïðîëèôåðàöèè, 
äèôôåðåíöèðîâêè è ãèáåëè êëåòîê êîððåëèðóåò ñ 
ðàçâèòèåì äèñïëàçèè (íåîïëàçèè), óâåëè÷åíèåì 
ñòåïåíè åå òÿæåñòè è ÿâëÿåòñÿ èçâåñòíûì ôàêòîì, 
îïèñàííûì â ýïèòåëèè ìíîãèõ îðãàíîâ [3]. Ïî 
äàííûì ìíîãî÷èñëåííûõ èññëåäîâàíèé, ó áîëüíûõ 
ñ õðîíè÷åñêèìè òðàâìàìè ñëèçèñòûõ ïîëîñòè ðòà, 
íîñà, ïîëîâûõ îðãàíîâ âûÿâëåíà àíîìàëüíàÿ ïðî-
ëèôåðàöèÿ, çàêëþ÷àþùàÿñÿ â «ãèïåðýêñïðåññèè» 
Ki67. Ìíåíèÿ î ðîëè ìîëåêóëÿðíûõ ìàðêåðîâ ð53 
è bcl-2 â äèíàìèêå ðàçâèòèÿ ïðåíåîïëàñòè÷åñêèõ 
ïðîöåññîâ ïðîòèâîðå÷èâû. Ðÿä àâòîðîâ ñ÷èòàþò, 
÷òî ïîñëåäîâàòåëüíîñòü ìåòàïëàçèÿ–äèñïëàçèÿ–
êàðöèíîìà àññîöèèðóåòñÿ ñ âûñîêîé ïðîëèôåðà-
òèâíîé àêòèâíîñòüþ è íå çàâèñèò îò ýêñïðåññèè 
p53 è bcl-2 [14]. Ïî ìíåíèþ äðóãèõ èññëåäîâàòåëåé 
ýêñïðåññèÿ ð53 â «ïðåäçëîêà÷åñòâåííûõ ïîðàæåíè-
ÿõ» ìîæåò ðàññìàòðèâàòüñÿ êàê èíäèêàòîð êàíöåðî-
ãåíåçà [9, 10]. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Òàêèì îáðàçîì, èçó÷åíèå ïðîöåññîâ ïðîëèôåðà-
òèâíîé àêòèâíîñòè è àïîïòîçà ýïèòåëèàëüíûõ êëå-
òîê ñëèçèñòîé îáîëî÷êè ïîëîñòè ðòà ó ñòîìàòîëîãè-
÷åñêèõ áîëüíûõ ÿâëÿåòñÿ ïåðñïåêòèâíûì, ïîñêîëüêó 
îíè ÿâëÿþòñÿ îòðàæåíèåì íå òîëüêî ðåãåíåðàòîð-
íîé àêòèâíîñòè ýïèòåëèÿ â çîíå òðàâì, íî è ìîãóò 
âûñòóïàòü ìàðêåðàìè ïðåäîïóõîëåâûõ èçìåíåíèé. 
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ïðîë³ôåðàö³ºþ òà àïîïòîçîì ìîæå âïëèâàòè íà åôåêòèâí³ñòü ðåãåíåðàòîðíèõ ïðîöåñ³â ïðè ïîøêîäæåíí³. 

Êëþ÷îâ³ ñëîâà: ñëèçîâà îáîëîíêà ïîðîæíèíè ðîòà, ðåãåíåðàö³ÿ, ïðîë³ôåðàö³ÿ, àïîïòîç. 
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ËÈÖ Ñ ÌÅÒÀËËÈ×ÅÑÊÈÌÈ ÊÎÍÑÒÐÓÊÖÈßÌÈ
ßêîâöîâà È. È., Äàíèëþê Ñ. Â., Íèêîíîâ À. Þ., Êîâàëü÷óê Þ. À., Äîëãàÿ Î. Â. 
Ðåçþìå. Èçó÷åíî âëèÿíèå êîíñòðóêöèé ñòîìàòîëîãè÷åñêèõ ñïëàâîâ ìåòàëëîâ íà ðåãåíåðàòîðíûé ïî-

òåíöèàë êëåòîê ñëèçèñòîé îáîëî÷êè ïîëîñòè ðòà. Ñ ïîìîùüþ èììóíîãèñòîõèìè÷åñêîãî ìåòîäà èçó÷à-
ëèñü ôàêòîðû, îòðàæàþùèå óðîâåíü ïðîëèôåðàòèâíîé àêòèâíîñòè è ó÷àñòâóþùèå â àïîïòîçå (Ki67, p53, 
bcl-2) â ðàçíûõ ñëîÿõ ýïèòåëèÿ ñëèçèñòîé îáîëî÷êè ïîëîñòè ðòà. Ïîêàçàíî, ÷òî íàðóøåíèå áàëàíñà ìåæäó 
êëåòî÷íîé ïðîëèôåðàöèåé è àïîïòîçîì ìîæåò âëèÿòü íà ýôôåêòèâíîñòü ðåãåíåðàòîðíûõ ïðîöåññîâ ïðè 
ïîâðåæäåíèè. 

Êëþ÷åâûå ñëîâà: ñëèçèñòàÿ îáîëî÷êà ïîëîñòè ðòà, ðåãåíåðàöèÿ, ïðîëèôåðàöèÿ, àïîïòîç. 
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Morphological Features of the Regeneration of the Oral Mucosa in Patients with Metal Structures
Yakovtsova I., Danilyuk S., Nikonov A., Kovalchuk Y., Dolgaja O. 
Abstract. Dentists have to deal with diseases that arise as a result of a toxic effect of chemical mixtures of 

dental metal alloys on oral tissues and the body as a whole. Leading role in the development of various methods 
of adapting play metabolic mechanisms that ensure the development of compensatory and pathogenic processes 
and increases the body’s resistance to the action of toxins. Disrupt the functioning of this system leads to disruption 
of homeostasis and to the development of chemical pathology. 

The aim of this study was to investigate the influence of structural metal dental alloys (stamped-brazed 
orthopedic constructions covered nitrite titanium alloy lined with ceramics, whole cast) on the regenerative capacity 
of the epithelial cells of the oral mucosa. Immunohistochemistry revealed the expression of a marker of proliferative 
activity of Ki-67, MIB-1, the expression of antiapoptotic activity marker bcl-2 (124) and apoptosis markers p53 
(DO-7). 

The level of expression of Ki-67 in the epithelial cells of the experimental group varied considerably, which 
affected the numbers of mitotic index. In areas growths of acanthosis stratified squamous epithelium, we identified 
40 to 70 % positively stained nuclei of cells, and in 2 of 10 cases, more of them do not show up in the lower regions 
of the epithelial layer, and in the area of papillomatosis. In 6 of the 10 observations phenomenon acanthosis wore 
pronounced with a deep dive papillary structures in the lamina propria. In such areas the expression of a marker 
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of proliferative activity was maximal, and the value of the mitotic index reached 70 %. Ki-67-positive epithelial cells 
were detected not only in the basal layer, but in the higher regions of the mucosa – in parabasal and prickle layer. 

Reaction of p53 in biopsies of the experimental group resembled those in the determination of proliferative 
activity. The vast majority (8 out of 10 cases), the expression of markers of apoptosis was positive. As observations 
with Ki-67, p53-positive cells were located predominantly in the basal layer at sites growths of acanthosis. The value 
of apoptotic index ranged from 40 to 78 % and averaged 61.13 %. Closer to the spiny layer response was uneven, 
and in some fragments of the apoptotic index value was only 26.75 %. Expression of p53 in areas of papillomatosis 
was also lower compared to basal. Modify and area location apoptotic bodies – they are identified not only in the 
basal, but in the middle section of the epithelial layer. 

Expression of the marker bsl-2 in the cytoplasm of epithelial cells of the mucous membrane was noted by us only 
one patient experienced patients. This biopsy showed quite high mitotic potential (68 %) and moderate apoptotic 
activity (40 %), and morphologically took place with the presence of epithelial atrophy sites keratinization. 

Thus, based on histological and immuno histochemical study data it can be concluded that the disturbance of 
the balance between cell proliferation and apoptosis may affect the efficiency of regenerative processes in case of 
damage. In our material, in most cases in the damaged areas of the mucous detected high expression of Ki67, p53, 
combined with a weak reaction to the bcl-2, or lack thereof. It is likely that low rates of MI and AI in biopsy specimens 
of patients in the control group showed no violations of epithelial cell renewal. At the same time, a high proliferative 
potential and apoptotic activity of epithelial cells group studies suggest the presence of hidden mechanisms 
violations compensatory regeneration. 

Keywords: oral mucosa, regeneration, proliferation, apoptosis. 
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