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Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì ÍÈÐ ÃÇ 
«Ëóãàíñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåð-
ñèòåò» «Âëèÿíèå õðîíè÷åñêîé ãèïåðòåðìèè è ôèçè-
÷åñêîé íàãðóçêè íà ìîðôîãåíåç îðãàíîâ èììóííîé, 
ýíäîêðèííîé è êîñòíîé ñèñòåì», ¹ ãîñóäàðñòâåí-
íîé ðåãèñòðàöèè 0107U004485. . 

Âñòóïëåíèå. Âëèÿíèå ïîâûøåííîé òåìïåðà-
òóðû îêðóæàþùåé ñðåäû íà îðãàíèçì ÷åëîâåêà ÿâ-
ëÿåòñÿ àêòóàëüíûì âîïðîñîì, ïîñêîëüêó âûçûâàåò 
íàðóøåíèå ôóíêöèè ðàçëè÷íûõ ñèñòåì îðãàíîâ. 
Õðîíè÷åñêîå ïåðåãðåâàíèå íàáëþäàåòñÿ ó ðàáî-
÷èõ ìåòàëëóðãè÷åñêèõ ïðåäïðèÿòèé, øàõòåðîâ; èñ-
ïîëüçóåòñÿ â êîìïëåêñíîì ëå÷åíèè ðàçíîîáðàçíûõ 
õðîíè÷åñêèõ, âîñïàëèòåëüíûõ è îíêîëîãè÷åñêèõ 
çàáîëåâàíèé [2, 7, 8]. Êîñòíàÿ ñèñòåìà, ÿâëÿÿñü 
äåïî ìèíåðàëüíûõ âåùåñòâ â îðãàíèçìå, àêòèâíî 
ðåàãèðóåò íà èçìåíåíèÿ êàê îêðóæàþùåé, òàê è âíó-
òðåííåé ñðåäû. Ðàáîòû ïî èçó÷åíèþ ìèíåðàëüíîãî 
ñîñòàâà êîñòåé ïîñëå âîçäåéñòâèÿ õðîíè÷åñêîé ãè-
ïåðòåðìèè åäèíè÷íû. Âûçûâàþò èíòåðåñ è ïðîöåñ-
ñû, ïðîèñõîäÿùèå â êîñòíîé òêàíè ïîñëå ïðåêðàùå-
íèÿ äåéñòâèÿ ýòîãî ýêîàíòðîïîãåííîãî ôàêòîðà. 

Â ëèòåðàòóðå ïðèñóòñòâóþò åäèíè÷íûå äàííûå, 
ïîñâÿùåííûå âîïðîñàì ìîðôîãåíåçà êîñòåé ñêå-
ëåòà â óñëîâèÿõ ýêñòðåìàëüíîé õðîíè÷åñêîé ãè-
ïåðòåðìèè [4], à ñâåäåíèé îá èçìåíåíèÿõ ñòðîåíèÿ 
íèæíåé ÷åëþñòè â ýòèõ óñëîâèÿõ íàì îáíàðóæèòü íå 
óäàëîñü. 

Öåëü èññëåäîâàíèÿ – èññëåäîâàòü âëèÿíèå 
ýêñòðåìàëüíîé õðîíè÷åñêîé ãèïåðòåðìèè è äèíà-
ìè÷åñêîé ôèçè÷åñêîé íàãðóçêè íà ìèíåðàëüíûé 
ñîñòàâ êîñòíîãî âåùåñòâà è äåíòèíà ðåçöà íèæíåé 
÷åëþñòè ïîëîâîçðåëûõ áåëûõ êðûñ. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Èññëåäî-
âàíèå ïðîâåäåíî íà 112 áåëûõ áåñïîðîäíûõ êðû-
ñàõ-ñàìöàõ ðåïðîäóêòèâíîãî âîçðàñòà (èñõîäíîé 
ìàññîé 150-160 ã). Âî âðåìÿ ýêñïåðèìåíòà êðûñû 
ñîäåðæàëèñü â ñòàíäàðòíûõ óñëîâèÿõ âèâàðèÿ â ñî-
îòâåòñòâèè ñ ïðàâèëàìè, ïðèíÿòûìè Åâðîïåéñêîé 
êîíâåíöèåé ïî çàùèòå ïîçâîíî÷íûõ æèâîòíûõ, èñ-
ïîëüçóåìûõ äëÿ ýêñïåðèìåíòàëüíûõ è íàó÷íûõ 
öåëåé (Ñòðàñáóðã, 1986 ã.) [9]. Æèâîòíûå áûëè ðàñ-
ïðåäåëåíû íà 4 ãðóïïû: 1 (Ê) – êîíòðîëüíàÿ ãðóïïà. 
2-3 – ãðóïïû æèâîòíûõ, êîòîðûå íà ïðîòÿæåíèè 60 
ñóòîê åæåäíåâíî ïî 5 ÷àñîâ íàõîäèëèñü ïîä âëè-
ÿíèåì ïîâûøåííîé òåìïåðàòóðû â ñïåöèàëüíîé 

òåðìè÷åñêîé êàìåðå. 2 ãðóïïà – æèâîòíûå íàõîäè-
ëèñü ïîä âëèÿíèåì òåìïåðàòóðû 44-45°Ñ (ðåæèì 
ýêñòðåìàëüíîé õðîíè÷åñêîé ãèïåðòåðìèè (ÝÃ)). 3 
(ÝÃ+ÔÍ) ãðóïïà æèâîòíûõ, ïîäâåðãàëèñü ñî÷åòàí-
íîìó âîçäåéñòâèþ: ðåæèì ÝÃ íà ôîíå äèíàìè÷å-
ñêîé ôèçè÷åñêîé íàãðóçêè (ïëàâàíèå â áàññåéíå 
15-20 ìèíóò). 

Ïî èñòå÷åíèè ñðîêîâ ýêñïåðèìåíòà (1, 7, 15, 30 
è 60 äíåé) æèâîòíûõ äåêàïèòèðîâàëè ïîä ýôèðíûì 
íàðêîçîì, íèæíèå ÷åëþñòè ðàçäåëÿëè íà êîñòíîå 
âåùåñòâî è ðåçåö, ñ êîòîðîãî ïðè ïîìîùè áîðìà-
øèíû ñòà÷èâàëè ýìàëü è öåìåíò. Ðåíòãåíîñòðóê-
òóðíîå èññëåäîâàíèå ïîðîøêà êîñòíîãî âåùåñòâà 
è äåíòèíà ðåçöà, ïîëó÷åííîãî â àãàòîâîé ñòóïêå, 
ïðîâîäèëè íà àïïàðàòå ÄÐÎÍ-2,0 ñ ãîíèîìåòðè÷å-
ñêîé ïðèñòàâêîé ÃÓÐ-5. Èñïîëüçîâàëè Ê èçëó÷å-
íèå ìåäè ñ äëèíîé âîëíû 0,1542 íÌ; íàïðÿæåíèå è 
ñèëà àíîäíîãî òîêà ñîñòàâëÿëè ñîîòâåòñòâåííî 30 
êÂ è 20 À [8]. Äèôðàãèðîâàííûå ðåíòãåíîâñêèå ëó÷è 
ðåãèñòðèðîâàëè â óãëîâîì äèàïàçîíå îò 2 äî 37 ñî 
ñêîðîñòüþ çàïèñè 1 â 1 ìèíóòó [1]. Íà ïîëó÷åííûõ 
äèôðàêòîãðàììàõ èññëåäîâàëè íàèáîëåå âûðàæåí-
íûå äèôðàêöèîííûå ïèêè, ïî óãëîâîìó ïîëîæåíèþ 
êîòîðûõ ðàññ÷èòûâàëè ðàçìåðû áëîêîâ êîãåðåíòíî-
ãî ðàññåèâàíèÿ ïî óðàâíåíèþ Ñåëÿêîâà-Øåðåðà è 
ðàññ÷èòûâàëè êîýôôèöèåíò ìèêðîòåêñòóðèðîâàíèÿ 
ïî ìåòîäó ñîîòíîøåíèÿ ðåôëåêñîâ [5, 6]. 

Âñå ïîëó÷åííûå öèôðîâûå äàííûå îáðàáàòûâà-
ëè ìåòîäîì âàðèàöèîííîé ñòàòèñòèêè ñ èñïîëüçî-
âàíèåì ñòàíäàðòíûõ ïðèêëàäíûõ ïðîãðàìì [3]. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Ïî îêîí÷àíèè âîçäåéñòâèÿ ÝÃ â êîñòíîì ìèíåðàëå 
ðàçìåð ýëåìåíòàðíûõ ÿ÷ååê âäîëü îñè à áûë áîëü-
øå êîíòðîëüíîãî íà 0,17 %, à ðàçìåð âäîëü îñè ñ – 
íà 0,19 %. Òàêæå, ðàçìåðû êðèñòàëëèòîâ áûëè áîëü-
øå çíà÷åíèé ãðóïïû È íà 10,09 %, à êîýôôèöèåíò 
ìèêðîòåêñòóðèðîâàíèÿ – ìåíüøå íà 15,99 %. 

Â áèîìèíåðàëå äåíòèíà ïî îêîí÷àíèè ïåðèîäà 
âîçäåéñòâèÿ ÝÃ òàêæå, ðàçìåðû êðèñòàëëèòîâ áûëè 
áîëüøå êîíòðîëüíûõ íà 8,13 %, à êîýôôèöèåíò ìè-
êðîòåêñòóðèðîâàíèÿ – ìåíüøå íà 2,87 %. 

Â äàëüíåéøåì, ïî îêîí÷àíèè ïåðèîäà âîçäåé-
ñòâèÿ ÝÃ, ðàçìåðû ýëåìåíòàðíûõ ÿ÷ååê êîñòíîãî 
áèîìèíåðàëà âäîëü îñè à áûëè áîëüøå çíà÷åíèé 
ãðóïïû È ñ 7 ïî 30 äåíü íàáëþäåíèÿ íà 0,15 %, 
0,13 % è 0,09 %, à ðàçìåðû âäîëü îñè ñ – íà 7 è 15 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 2, Òîì 2 (108) 81

äåíü íà 0,19 % è 0,20 %. Òàêæå, ñ 7 ïî 30 äåíü ðàç-
ìåðû êðèñòàëëèòîâ ïðåâîñõîäèëè êîíòðîëüíûå ñî-
îòâåòñòâåííî íà 10,47 %, 9,05 % è 5,93 %. Ïðè ýòîì 
êîýôôèöèåíò ìèêðîòåêñòóðèðîâàíèÿ áûë ìåíüøå 
êîíòðîëüíîãî âî âñå ñðîêè íàáëþäåíèÿ ñîîòâåò-
ñòâåííî íà 17,46 %, 16,88 %, 13,43 % è 4,71 %. 

Â áèîìèíåðàëå äåíòèíà ðàçìåðû êðèñòàëëèòîâ 
áûëè áîëüøå çíà÷åíèé ãðóïïû Ê âî âñå óñòàíîâëåí-
íûå ñðîêè ýêñïåðèìåíòà ñîîòâåòñòâåííî íà 8,51 %, 
8,94 %, 7,14 % è 7,42 %. Ïðè ýòîì êîýôôèöèåíò ìè-
êðîòåêñòóðèðîâàíèÿ áûë ìåíüøå êîíòðîëüíîãî íà 7 
è 15 äåíü íàáëþäåíèÿ íà 3,74 % è 4,48 %. 

Òàêèå èçìåíåíèÿ ñâèäåòåëüñòâóþò î äåñòàáèëè-
çàöèè áèîìèíåðàëîâ êîñòè è äåíòèíà. Òîò ôàêò, ÷òî 
ïàðàìåòðû êðèñòàëëè÷åñêîé ðåøåòêè èçìåíÿþòñÿ 
áîëåå çíà÷èòåëüíî, ÷åì ïàðàìåòðû ýëåìåíòàðíûõ 
ÿ÷ååê, ñâèäåòåëüñòâóåò î òîì, ÷òî âîçäåéñòâèå ÝÃ 
ñîïðîâîæäàåòñÿ íàðóøåíèåì ïðîöåññîâ êðèñòàë-
ëèçàöèè â áîëüøåé ìåðå, íåæåëè íàðóøåíèåì ïðî-
öåññîâ íóêëåàöèè. 

Òàêèì îáðàçîì, âîçäåéñòâèå óñëîâèé ÝÃ â òå÷å-
íèå 60-òè äíåé ñîïðîâîæäàëîñü äåñòàáèëèçàöèåé 
êðèñòàëëè÷åñêîé ðåøåòêè áèîìèíåðàëîâ êîñòè è 
äåíòèíà. Â ðåàäàïòàöèîíûé ïåðèîä ïîñëå âîçäåé-
ñòâèÿ óñëîâèé ÝÃ îòêëîíåíèÿ èññëåäóåìûõ ïîêàçà-
òåëåé ïîñòåïåííî ñãëàæèâàëèñü, íî è ê êîíöó ïåðè-
îäà ðåàäàïòàöèè åùå íàáëþäàëèñü äîñòîâåðíûå 
îòëè÷èÿ îò êîíòðîëÿ. 

Ñî÷åòàíèå óñëîâèé ÝÃ+ÔÍ ñîïðîâîæäàëîñü óñó-
ãóáëåíèåì äåñòàáèëèçàöèè êðèñòàëëè÷åñêèõ ðåøå-
òîê êîñòè è äåíòèíà ðåçöà íèæíåé ÷åëþñòè. 

Íà 1 äåíü ïîñëå îêîí÷àíèÿ âîçäåéñòâèÿ ÝÃ+ÔÍ 
èññëåäîâàíèå óëüòðàñòðóêòóðû áèîìèíåðàëîâ 
êîñòè è äåíòèíà äîñòîâåðíûõ ðàçëè÷èé ñ ãðóïïîé 
ÝÃ íå âûÿâèëî. 

Â ðåàäàïòàöèîííûé ïåðèîä ïîñëå âîçäåéñòâèÿ 
ÝÃ+ÔÍ ïðèçíàêè äåñòàáèëèçàöèè óëüòðàñòðóêòó-
ðû áèîìèíåðàëîâ Í× ïîñòåïåííî ñãëàæèâàëèñü: íà 
7 äåíü ðàçìåðû ýëåìåíòàðíûõ ÿ÷ååê âäîëü îñè ñ 
áûëè áîëüøå çíà÷åíèé ãðóïïû ÝÃ íà 0,17 %. Íà 30 è 
60 äåíü íàáëþäåíèÿ êîýôôèöèåíò ìèêðîòåêñòóðè-
ðîâàíèÿ áûë ìåíüøå çíà÷åíèé ãðóïïû ÝÃ íà 4,45 % 
è 11,76 %. Â áèîìèíåðàëå äåíòèíà êîýôôèöèåíò 
ìèêðîòåêñòóðèðîâàíèÿ òàêæå îñòàâàëñÿ ìåíüøå 
êîíòðîëüíîãî íà 30 è 60 äåíü íà 5,15 % è 1,44 %. 

Ýòî ñâèäåòåëüñòâóþò î òîì, ÷òî ïîñëå âîçäåé-
ñòâèÿ ÝÃ+ÔÍ ïðîöåññû íóêëåàöèè è ðîñòà ýëå-
ìåíòàðíûõ ÿ÷ååê âîññòàíàâëèâàþòñÿ áûñòðåå, ÷åì 
ïðîöåññû ðîñòà êðèñòàëëîâ. 

Ïî îêîí÷àíèè âîçäåéñòâèÿ óñëîâèé ÝÃ+Ê ó ïî-
ëîâîçðåëûõ êðûñ â êîñòíîì ìèíåðàëå ðàçìåðû 
êðèñòàëëèòîâ áûëè áîëüøå çíà÷åíèé ãðóïïû È íà 
4,96 %, à êîýôôèöèåíò ìèêðîòåêñòóðèðîâàíèÿ – 
ìåíüøå íà 7,88 %. Ïðè ýòîì, â ñðàâíåíèè ñ ãðóïïîé 
ÝÃ, êîýôôèöèåíò ìèêðîòåêñòóðèðîâàíèÿ áûë áîëü-
øå íà 9,65 %. 

Â ýòîò æå ñðîê â áèîìèíåðàëå äåíòèíà êðèñòàë-
ëèòû áûëè êðóïíåå, ÷åì â ãðóïïå Ê, íà 5,05 %, à êî-
ýôôèöèåíò ìèêðîòåêñòóðèðîâàíèÿ áûë ìåíüøå 
êîíòðîëüíîãî íà 1,64 %. Ñðàâíåíèå ñ ãðóïïîé ÝÃ äî-
ñòîâåðíûõ îòëè÷èé íå âûÿâèëî. 

Â ðåàäàïòàöèîííûé ïåðèîä ðàçìåðû ýëåìåí-
òàðíûõ ÿ÷ååê êîñòíîãî áèîìèíåðàëà âäîëü îñè ñ íà 
7 äåíü áûëè áîëüøå çíà÷åíèé ãðóïïû Ê íà 0,14 %, 
à ðàçìåðû êðèñòàëëèòîâ – íà 15 äåíü íà 5,85 %. 
Ïðè ýòîì êîýôôèöèåíò ìèêðîòåêñòóðèðîâàíèÿ 
áûë ìåíüøå çíà÷åíèé ãðóïïû È âî âñå óñòàíîâëåí-
íûå ñðîêè íàáëþäåíèÿ ñîîòâåòñòâåííî íà 6,47 %, 
7,88 %, 3,51 % è 1,41 %. 

Ñðàâíåíèå ñ ãðóïïîé ÝÃ ïîêàçàëî, ÷òî êîýô-
ôèöèåíò ìèêðîòåêñòóðèðîâàíèÿ áûë áîëüøå êîí-
òðîëüíîãî âî âñå ñðîêè íàáëþäåíèÿ ñîîòâåòñòâåííî 
íà 13,32 %, 10,83 %, 11,45 % è 3,46 %. 

Â áèîìèíåðàëå äåíòèíà íà 7 è 15 äåíü íàáëþ-
äåíèÿ ðàçìåðû áëîêîâ êîãåðåíòíîãî ðàññåèâàíèÿ 
áûëè áîëüøå çíà÷åíèé ãðóïïû Ê íà 5,19 % è 5,09 %, 
à êîýôôèöèåíò ìèêðîòåêñòóðèðîâàíèÿ íà 7 äåíü – 
ìåíüøå íà 1,42 %. 

Ñðàâíåíèå ñ ãðóïïîé ÝÃ ïîêàçàëî, ÷òî êîýô-
ôèöèåíò ìèêðîòåêñòóðèðîâàíèÿ áûë áîëüøå êîí-
òðîëüíîãî íà 7, 15 è 60 äåíü íàáëþäåíèÿ ñîîòâåò-
ñòâåííî íà 2,42 %, 4,20 % è 5,45 %. Ðàçìåðû áëîêîâ 
êîãåðåíòíîãî ðàññåèâàíèÿ áûëè ìåíüøå çíà÷åíèé 
ãðóïïû ÝÃ íà 30 è 60 äåíü íà 5,83 % è 6,77 %. 

Âûâîäû. Ïîëó÷åííûå äàííûå ïîçâîëÿþò íàì 
ñäåëàòü íåêîòîðûå îáîáùåíèÿ:

1. Âîçäåéñòâèå ýêñòðåìàëüíîé ãèïåðòåðìèè â 
òå÷åíèå 60 äíåé íà ïîëîâîçðåëûõ áåëûõ êðûñ ñî-
ïðîâîæäàëîñü äåñòàáèëèçàöèåé óëüòðàñòðóêòóðû 
áèîìèíåðàëîâ êîñòè è äåíòèíà ðåçöà íèæíåé ÷åëþ-
ñòè. 

2. Ñî÷åòàíèå ýêñòðåìàëüíîé õðîíè÷åñêîé ãè-
ïåðòåðìèè ñ ôèçè÷åñêîé íàãðóçêîé â òå÷åíèå 60 
äíåé â ñðàâíåíèè ñ ãðóïïîé ÝÃ ñîïðîâîæäàëîñü 
óñèëåíèåì èçìåíåíèé ìèíåðàëüíîãî ñîñòàâà áèî-
ìèíåðàëîâ íèæíåé ÷åëþñòè. 

3. Â ðåàäàïòàöèîíûé ïåðèîä ïîñëå âîçäåéñòâèÿ 
óñëîâèé ýêñïåðèìåíòà îòêëîíåíèÿ èññëåäóåìûõ ïî-
êàçàòåëåé ïîñòåïåííî ñãëàæèâàëèñü, íî è ê êîíöó 
ïåðèîäà ðåàäàïòàöèè åùå íàáëþäàëèñü äîñòîâåð-
íûå îòëè÷èÿ îò êîíòðîëÿ. 

4. Ïîñëå ñî÷åòàíèÿ ýêñòðåìàëüíîé õðîíè÷åñêîé 
ãèïåðòåðìèè ñ ôèçè÷åñêîé íàãðóçêîé âîññòàíîâëå-
íèå èññëåäóåìûõ ïîêàçàòåëåé çàìåäëÿëîñü: â ñðàâ-
íåíèè ñ ãðóïïîé ÝÃ. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Äëÿ ïîäòâåðæäåíèÿ ïîëó÷åííûõ ðåçóëüòàòîâ â äàëü-
íåéøåì ïëàíèðóåòñÿ ïðîâåñòè áèîõèìè÷åñêîå èñ-
ñëåäîâàíèå áèîìèíåðàëîâ êîñòíîãî âåùåñòâà è 
äåíòèíà ðåçöà íèæíåé ÷åëþñòè ó áåëûõ êðûñ ðàç-
ëè÷íîãî âîçðàñòà â óñëîâèÿõ íàøåãî ýêñïåðèìåíòà. 
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ÓÄÊ 591. 471. 42:615. 37»46»
ÇÌ²ÍÀ ÓËÜÒÐÀÑÒÐÓÊÒÓÐÈ Ì²ÍÅÐÀË²Â Ê²ÑÒÊÈ ² ÄÅÍÒÈÍÓ Ð²ÇÖß ÍÈÆÍÜÎ¯ ÙÅËÅÏÈ Ó Á²ËÈÕ 

ÙÓÐ²Â Ï²ÑËß ÂÏËÈÂÓ ÅÊÑÒÐÅÌÀËÜÍÎ¯ ÕÐÎÍ²×ÍÎ¯ Ã²ÏÅÐÒÅÐÌ²¯
Ïàñòóõîâà Â. À., Ãðèùóê Ì. Ã. 
Ðåçþìå. Â åêñïåðèìåíò³ íà 112 ñòàòåâîçð³ëèõ á³ëèõ ùóðàõ ïîêàçàíî, ùî 60-äåííà åêñòðåìàëüíà 

ã³ïåðòåðì³ÿ ñóïðîâîäæóºòüñÿ äåñòàá³ë³çàö³ºþ óëüòðàñòðóêòóðè á³îì³íåðàë³â ê³ñòêè ³ äåíòèíó ð³çöÿ íèæíüî¿ 
ùåëåïè. Ïîºäíàííÿ åêñòðåìàëüíî¿ õðîí³÷íî¿ ã³ïåðòåðì³¿ ç ô³çè÷íèì íàâàíòàæåííÿì ïðîòÿãîì 60 äí³â ó ïî-
ð³âíÿíí³ ç ãðóïîþ ÅÃ ñóïðîâîäæóâàëîñÿ ïîñèëåííÿì çì³í ì³íåðàëüíîãî ñêëàäó á³îì³íåðàë³â íèæíüî¿ ùåëåïè. 
Ó ðåàäàïòàö³éíèé ïåð³îä ï³ñëÿ âïëèâó óìîâ åêñïåðèìåíòó â³äõèëåííÿ äîñë³äæóâàíèõ ïîêàçíèê³â ïîñòóïîâî 
çãëàäæóâàëèñÿ, àëå é äî ê³íöÿ ïåð³îäó ðåàäàïòàö³¿ ùå ñïîñòåð³ãàëèñÿ äîñòîâ³ðí³ â³äì³ííîñò³ â³ä êîíòðîëþ. 

Êëþ÷îâ³ ñëîâà: ùóðè, íèæíÿ ùåëåïà, ê³ñòêîâà òêàíèíà, äåíòèí, á³îì³íåðàë, åêñòðåìàëüíà ã³ïåðòåðì³ÿ. 

ÓÄÊ 591. 471. 42:615. 37»46»
ÈÇÌÅÍÅÍÈÅ ÓËÜÒÐÀÑÒÐÓÊÒÓÐÛ ÌÈÍÅÐÀËÎÂ ÊÎÑÒÈ È ÄÅÍÒÈÍÀ ÐÅÇÖÀ ÍÈÆÍÅÉ ×ÅËÞÑÒÈ Ó 

ÁÅËÛÕ ÊÐÛÑ ÏÎÑËÅ ÂÎÇÄÅÉÑÒÂÈß ÝÊÑÒÐÅÌÀËÜÍÎÉ ÕÐÎÍÈ×ÅÑÊÎÉ ÃÈÏÅÐÒÅÐÌÈÈÈ
Ïàñòóõîâà Â. À., Ãðèùóê Ì. Ã. 
Ðåçþìå. Â ýêñïåðèìåíòå íà 112 ïîëîâîçðåëûõ áåëûõ êðûñàõ ïîêàçàíî, ÷òî 60-äíåâíàÿ ýêñòðåìàëüíàÿ 

ãèïåðòåðìèÿ ñîïðîâîæäàåòñÿ äåñòàáèëèçàöèåé óëüòðàñòðóêòóðû áèîìèíåðàëîâ êîñòè è äåíòèíà ðåçöà 
íèæíåé ÷åëþñòè. Ñî÷åòàíèå ýêñòðåìàëüíîé õðîíè÷åñêîé ãèïåðòåðìèè ñ ôèçè÷åñêîé íàãðóçêîé â òå÷åíèå 
60 äíåé â ñðàâíåíèè ñ ãðóïïîé ÝÃ ñîïðîâîæäàëîñü óñèëåíèåì èçìåíåíèé ìèíåðàëüíîãî ñîñòàâà áèîìèíå-
ðàëîâ íèæíåé ÷åëþñòè. Â ðåàäàïòàöèîíûé ïåðèîä ïîñëå âîçäåéñòâèÿ óñëîâèé ýêñïåðèìåíòà îòêëîíåíèÿ 
èññëåäóåìûõ ïîêàçàòåëåé ïîñòåïåííî ñãëàæèâàëèñü, íî è ê êîíöó ïåðèîäà ðåàäàïòàöèè åùå íàáëþäàëèñü 
äîñòîâåðíûå îòëè÷èÿ îò êîíòðîëÿ. 

Êëþ÷åâûå ñëîâà: êðûñû, íèæíÿÿ ÷åëþñòü, êîñòíàÿ òêàíü, äåíòèí, áèîìèíåðàë, ýêñòðåìàëüíàÿ 
ãèïåð òåðìèÿ. 

UDC 591. 471. 42:615. 37”46”
Ultrastructural Changes of Bone and Dentin Minerals under Effects of Extreme Chronic Hyperthermia
Pastukhova V. A., Grishyuk M. G. 
Abstract. Aim of the study. The study was aimed at understanding of effects of extreme hyperthermia and 

dynamic physical exerts on mineral contents of bone and dentin minerals of the mandible of adult rats. 
Materuals and methods. The whole experiment comprised 112 adult male rats with initial body weight of 150-

160 grams. The animals were separated into three groups as follows: the first group (C) comprised intact animals, 
the second and the third groups comprised animals that were exposed to high ambient temperature. The second 
group was exposed only to everyday 5-hour ambient temperature of 44-45 °C (extreme chronic hyperthermia – EH) 
while in the third group temperature exposure was combined with physical exerts (swimming for 15-20 minutes was 
chosen as exerting method, group was marked as EH+PE). 

Upon expiration of observation terms (1, 7, 15, 30 and 60 days) the animals were withdrawn from the experiment 
by means of decapitation under general anesthesia. The mandibles were excised and then separated into bony 
and dental tissues. The incisors were then released from enamel and cement and dentin was grounded for X-ray 
scatter analysis. X-ray analysis was performed by means of DRON-2 X-ray device with goniometric holder GUR-5. 
X-ray parameters were like the following: K copper radiation with wavelength of 0. 1542 m and anodic voltage 
and amperage of 30 kV and 20 A respectively. Diffracted X-rays were registered in angle range from 2° to 37° with 
recording speed of 1° per minute. Using the records we then measured the most expressed peaks and calculated 
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dimensions of the coherent scatter blocks using Selyakov-Scherer equation and calculated microtexture coefficient 

using reflex ratio method. 

All the data obtained were analyzed by means of variation statistics using standard software. 

Results and discussion. Under effects of EH sizes of elementary cells of bone mineral along a-axis were higher 

than those of the controls by 0. 17 % and sizes along c-axis were higher by 0. 19 %. Sizes of crystallites in dentin 

were higher than those of the controls by 10. 19 % and microtexture coefficient was lower by 2. 87 % as compared 

to control values. 

Combined effects of EH and PE were even worse than simple EH for both bone and dentin. By the first day after 

HE+PE onset significant differences as compared to simple EH yet were not found. In readaptation period after 

combined influence, instability signs reduced to baseline values. 

EH+K influence on bone tissue as compared to I group values resulted in enlarged crystallites – by 4. 96 % and 

decreased microtexture coefficient by 7. 88 %. And as compared to EH group microtexture coefficient was higher 

by 9. 65 %. In dentin, the crystallites were larger than those of K group and microtexture coefficient lower by 1. 64 %. 

Significant differences between EH+K and EH groups were not found. 

Conclusions. Extreme hyperthermia during 60 days results in instability of ultrastructure of both bone and dentin 

of mandible. Combined action of hyperthermia and physical exerts during the same period intensified instability in 

ultrastructure of minerals. In readaptation period negative effects of experimental conditions reduced yet even by 

the end of readaptation significant changes were still found. After combined action of hyperthermia and physical 

exerts the affected parameters restored slower than those of EH group. 

Key words: rats, mandible, bone tissue, dentine, biomineral, extreme hyperthermia. 
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