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Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì ÍÈÐ êàôå-
äðû õèðóðãè÷åñêîé ñòîìàòîëîãèè ó÷ðåæäåíèÿ îáðà-
çîâàíèÿ «Áåëîðóññêèé ãîñóäàðñòâåííûé ìåäèöèí-
ñêèé óíèâåðñèòåò» – «Îïòèìèçàöèÿ êîìïëåêñíûõ 
ìåòîäîâ ðåàáèëèòàöèè áîëüíûõ â ÷åëþñòíî-ëèöå-
âîé õèðóðãèè è ñòîìàòîëîãèè» (¹ ãîñ. ðåãèñòðàöèè 
200.83.66 îò 13.03.2008 ãîäà), ñðîêè èñïîëíåíèÿ: 
2008-2012 ãã. Ýòàï 2013-2017 ãã. – «Ñîâåðøåíñòâî-
âàíèå ïîäõîäîâ ê ðåàáèëèòàöèè ïàöèåíòîâ ñ õèðóð-
ãè÷åñêîé ïàòîëîãèåé â ÷åëþñòíî-ëèöåâîé îáëàñòè 
íà àìáóëàòîðíîì ïðèåìå ñòîìàòîëîãà-õèðóðãà» 
(¹ ãîñ. ðåãèñòðàöèè 20130872 îò 10. 06. 2013 ãîäà). 

Âñòóïëåíèå. Ïîñòîÿíñòâî óðîâíÿ êàëüöèÿ îáå-
ñïå÷èâàåò æèçíåííî âàæíûå ôóíêöèè: ïðîâåäåíèå 
íåðâíûõ èìïóëüñîâ, ìûøå÷íûå ñîêðàùåíèÿ, ðàñ-
ñëàáëåíèÿ, ñâåðòûâàíèå êðîâè, ôåðìåíòàòèâíûå 
ïðîöåññû, ñîõðàííîñòü ñòðóêòóð êëåòî÷íûõ ìåì-
áðàí, àäãåçèþ êëåòîê [7]. Â îñòåîáëàñòàõ ëîêàëè-
çóåòñÿ îñíîâíîå êîëè÷åñòâî ùåëî÷íîé ôîñôàòàçû 
(ÙÔ) êîñòè. Ïðè íåäîñòàòî÷íîé ìèíåðàëèçàöèè 
êîñòíîé òêàíè âûÿâëÿþòñÿ ãèïîôîñôàòåìèÿ, ïî-
âûøåííûé óðîâåíü àêòèâíîñòè ÙÔ, ãèïîêàëüöèå-
ìèÿ [2]. Â ñïåöèàëüíîé ëèòåðàòóðå îòìå÷åíî, ÷òî 
ëîêàëüíûé îñòåîïîðîç ó ëàáîðàòîðíûõ æèâîòíûõ 
íàèáîëåå ÷àñòî îáóñëîâëåí íàðóøåíèÿìè êðîâîî-
áðàùåíèÿ, ïåðåñå÷åíèåì ìàãèñòðàëüíûõ íåðâíûõ 
ñòâîëîâ, íåâðèòîì, ýêñïåðèìåíòàëüíûìè ïåðå-
ëîìàìè [10]. Îïðåäåëåíèå èçìåíåíèÿ óðîâíÿ àê-
òèâíîñòè ÙÔ â óñëîâèÿõ ýêñïåðèìåíòà ïðè ñðîêå 
íàáëþäåíèÿ 7 ñóòîê ïîñëå ìåõàíè÷åñêîé òðàâìû 
n.  alveolaris inferior óñòàíîâèëî ðîñò ïîêàçàòåëÿ îò-
íîñèòåëüíî èñõîäíûõ çíà÷åíèé [1]. Äîñòîâåðíûõ 
ðàçëè÷èé óðîâíÿ ñîäåðæàíèÿ êàëüöèÿ â ñûâîðîòêå 
êðîâè ëàáîðàòîðíûõ æèâîòíûõ âûÿâëåíî íå áûëî, 
÷òî ñâèäåòåëüñòâîâàëî îá îòñóòñòâèè êëèíè÷åñêè 
âûðàæåííîé äåìèíåðàëèçàöèè êîñòíîé òêàíè [4]. 

 Ðåçóëüòàòû ëàáîðàòîðíûõ èññëåäîâàíèé 
êëåòî÷íîãî ñîñòàâà êðîâè è ñîñòîÿíèÿ ñèñòåìû êî-
àãóëÿöèè â öåëîì îòðàæàþò àêòèâàöèþ êîìïåíñà-
òîðíî-çàùèòíûõ ìåõàíèçìîâ â îòâåò íà ñòðåññîâóþ 
ñèòóàöèþ, îáóñëîâëåííóþ òðàâìàòè÷åñêèì ìåõà-
íè÷åñêèì è õèìè÷åñêèì ïîâðåæäåíèåì íèæíåãî 

àëüâåîëÿðíîãî íåðâà [6]. Îäíàêî äî íàñòîÿùåãî 
âðåìåíè íå èçó÷åíà äèíàìèêà óðîâíÿ àêòèâíîñòè 
ÙÔ è óðîâíÿ ñîäåðæàíèÿ èîíîâ êàëüöèÿ ñûâîðîòêè 
êðîâè ïðè ðàçëè÷íûõ âèäàõ êîìïëåêñíîãî ëå÷åíèÿ 
òðàâìàòè÷åñêîãî òîêñè÷åñêîãî ïîâðåæäåíèÿ íèæ-
íåãî àëüâåîëÿðíîãî íåðâà, âêëþ÷àþùèõ õèðóðãè÷å-
ñêîå âìåøàòåëüñòâî. 

Öåëü èññëåäîâàíèÿ – îïðåäåëèòü äèíàìèêó 
óðîâíÿ ñîäåðæàíèÿ èîíîâ Ñà2+ è óðîâíÿ àêòèâíîñòè 
ùåëî÷íîé ôîñôàòàçû ñûâîðîòêè êðîâè ïðè ðàçëè÷-
íûõ âèäàõ êîìïëåêñíîãî ëå÷åíèÿ òðàâìàòè÷åñêîãî 
òîêñè÷åñêîãî ïîâðåæäåíèÿ íèæíåãî àëüâåîëÿðíîãî 
íåðâà â ýêñïåðèìåíòå. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Íà äâóõ ñå-
ðèÿõ êðîëèêîâ ïîðîäû «Øèíøèëëà» 2À è 2Á ïî 7 
æèâîòíûõ â êàæäîé áûëî âûïîëíåíî îïåðàòèâíîå 
âìåøàòåëüñòâî ñ öåëüþ óäàëåíèÿ èíîðîäíîãî òåëà 
(ïëîìáèðîâî÷íîãî ìàòåðèàëà) èç íèæíå÷åëþñòíî-
ãî êàíàëà è íåêðîòèçèðîâàííîãî ó÷àñòêà íåðâíîãî 
ñòâîëà ïîñëå òîêñè÷åñêîãî âîçäåéñòâèÿ õèìè÷åñêî-
ãî àãåíòà. Â ñåðèè 2Á õèðóðãè÷åñêîå ëå÷åíèå â ïî-
ñëåîïåðàöèîííîì ïåðèîäå äëÿ îïòèìèçàöèè ðåà-
áèëèòàöèè äîïîëíÿëàñü ðåôëåêñîòåðàïèåé (ÐÒ). 
Ñåðèÿ 2À ÿâëÿëàñü êîíòðîëüíîé. 

Õèðóðãè÷åñêîå ëå÷åíèå òîêñè÷åñêîãî ïîâðåæ-
äåíèÿ íèæíåãî àëüâåîëÿðíîãî íåðâà âûïîëíÿëîñü â 
ñðîêè íàáëþäåíèÿ 7, 14, 21, 28 ñóòîê, 2, 3 è 4 ìåñÿöà 
ïîñëå ñîçäàíèÿ ìîäåëè òðàâìàòè÷åñêîãî òîêñè÷å-
ñêîãî ïîâðåæäåíèÿ n. alveolaris inferior â ñëåäóþùåé 
ïîñëåäîâàòåëüíîñòè. Ïîä âíóòðèâåííûì íàðêîçîì 
1 % ðàñòâîðîì òèîïåíòàëà íàòðèÿ è èíôèëüòðà-
öèîííîé àíåñòåçèåé 0,5 % ðàñòâîðîì íîâîêàèíà 
ïðîâîäèëñÿ ðàçðåç â ïîäíèæíå÷åëþñòíîé îáëàñòè 
ïàðàëëåëüíî íèæíåìó êðàþ òåëà íèæíåé ÷åëþñòè 
â çîíå òîêñè÷åñêîãî ïîâðåæäåíèÿ n. alveolaris infe-
rior. Ñ öåëüþ óäàëåíèÿ èíîðîäíîãî òåëà è èññå÷å-
íèÿ íåêðîòèçèðîâàííîãî ó÷àñòêà íåðâà â ïðåäåëàõ 
çäîðîâûõ òêàíåé ñêåëåòèðîâàëè ôðàãìåíò íàðóæ-
íîé êîðòèêàëüíîé ïëàñòèíêè ñ ïîñëåäóþùèì åãî 
óäàëåíèåì. 

Èçâëåêàëè èíîðîäíîå òåëî (ïëîìáèðîâî÷íûé 
ìàòåðèàë). Âûïîëíÿëè âèòàëüíîå îêðàøèâàíèå 
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0,2 % âîäíûì ðàñòâîðîì ìåòèëåíîâîãî ñèíåãî, ÷òî 
ïîçâîëÿëî îòëè÷àòü ïîâðåæäåííóþ íåæèçíåñïî-
ñîáíóþ íåðâíóþ òêàíü îò èíòàêòíîé. Êðàñèòåëü íà-
íîñèëè íà îòêðûòûé ó÷àñòîê íèæíåãî àëüâåîëÿðíî-
ãî íåðâà ñ ïîñëåäóþùåé ýêñïîçèöèåé â òå÷åíèå 5 
ñåêóíä. Çàòåì âûïîëíÿëè èíñòèëëÿöèþ ðàíû 0,9 % 
ðàñòâîðîì íàòðèÿ õëîðèäà è îñóùåñòâëÿëè èñ-
ñå÷åíèå ïðîêðàøåííîãî ïîâðåæäåííîãî ó÷àñòêà 
n.  alveolaris inferior â ïðåäåëàõ çäîðîâûõ òêàíåé. 
Ðàíó ïîñëîéíî çàøèâàëè. Â ïîñëåîïåðàöèîííîì 
ïåðèîäå äëÿ ïðîôèëàêòèêè ðàçâèòèÿ ãíîéíî-âîñ-
ïàëèòåëüíûõ îñëîæíåíèé ýêñïåðèìåíòàëüíûì æè-
âîòíûì íàçíà÷àëè àíòèáàêòåðèàëüíóþ òåðàïèþ – 
îäíîêðàòíîå âíóòðèìûøå÷íîå ââåäåíèå 500000 ÅÄ 
áåíçèëïåíèöèëëèíà. 

Âî âòîðîé ñåðèè êîìïëåêñíîå ëå÷åíèå ðåàáè-
ëèòàöèîííûõ ìåðîïðèÿòèé áûëî äîïîëíåíî êóðñîì 
ðåôëåêñîòåðàïèè, âêëþ÷àâøèì 10 ïðîöåäóð, ïðî-
âîäèìûõ åæåäíåâíî. Âîçäåéñòâèå îñóùåñòâëÿëè 
íà àêóïóíêòóðíóþ òî÷êó (ÀÒ), àíàëîãè÷íóþ GI4, ëî-
êàëèçàöèþ êîòîðîé óñòàíàâëèâàëè â ñîîòâåòñòâèè 
ñ äàííûìè àòëàñà òîïîãðàôèè ÀÒ ó æèâîòíûõ [3]. 
Âûáîð óêàçàííîé òî÷êè áûë îáóñëîâëåí òåì, ÷òî îíà 
ÿâëÿåòñÿ áèîëîãè÷åñêè àêòèâíûì ïóíêòîì øèðîêî-
ãî ñïåêòðà äåéñòâèÿ [9], à òàêæå ðàñïîëàãàåòñÿ íà 
êàíàëå òåëà, âûõîäÿùåì â çîíó ïîðàæåíèÿ [8]. Ïîä-
òâåðæäåíèå ïðàâèëüíîñòè îïðåäåëåíèÿ ëîêàëèçà-
öèè ÀÒ âûïîëíÿëè íà îñíîâàíèè èçìåðåíèÿ ñîïðî-
òèâëåíèÿ êîæíûõ ïîêðîâîâ â çîíå êîæíîé ïðîåêöèè 
óêàçàííîãî ïóíêòà. 

Ïîñëå õèðóðãè÷åñêîãî ëå÷åíèÿ äëÿ âûïîëíåíèÿ 
áèîõèìè÷åñêèõ èññëåäîâàíèé â äèíàìèêå ïðîâîäè-
ëè çàáîð êðîâè èç êðàåâîé âåíû óõà ýêñïåðèìåíòàëü-
íîãî æèâîòíîãî â ñëåäóþùèå ñðîêè íàáëþäåíèÿ: äî 
îïåðàöèè óäàëåíèÿ èíîðîäíîãî òåëà è ðåçåêöèè 
íåðâíîãî ñòâîëà (1 èññëåäîâàíèå), íà 7 (2), 14 (3), 
21 (4), 28 (5) ñóòêè, à òàêæå ÷åðåç 1,5 ìåñÿöà (6), 2 
(7), 3 (8), 4 ìåñÿöà (9) ïîñëå âìåøàòåëüñòâà. 

Ñ öåëüþ ðàçäåëåíèÿ âåíîçíîé êðîâè íà îñà-
äî÷íóþ è íàäîñàäî÷íóþ ôðàêöèè îñóùåñòâëÿëè 
åå öåíòðèôóãèðîâàíèå ïðè ñêîðîñòè 3000 îá/ìèí. 
Óðîâåíü ñîäåðæàíèÿ èîíîâ Ca2+ â íàäîñàäî÷íîé 
ôðàêöèè – ñûâîðîòêå êðîâè óñòàíàâëèâàëè â ñïåê-
òðîôîòîìåòðå ÑÔ-46 ñ èñïîëüçîâàíèåì ðåàêòèâîâ 
äëÿ îïðåäåëåíèÿ êàëüöèÿ ôîòîìåòðè÷åñêèì ìåòî-
äîì ñ ãëèîêñàëü-áèñ (2-ãèäðîêñèàíèëîì). Äàííûå 
âûðàæàëè â ììîëü/ë. Óðîâåíü àêòèâíîñòè ùåëî÷íîé 
ôîñôàòàçû óñòàíàâëèâàëè êèíåòè÷åñêèì ìåòîäîì 
(ÀÌÐ) ïðè ïîìîùè ôîòîêîëîðèìåòðà ÊÔÊ-2. Äàí-
íûå âûðàæàëè â Å/ë [5]. 

Ñîäåðæàíèå æèâîòíûõ è ýêñïåðèìåíòû ïðîâî-
äèëèñü ñîãëàñíî ïîëîæåíèé «Åâðîïåéñêîé êîíâåí-
öèè î çàùèòå ïîçâîíî÷íûõ æèâîòíûõ, êîòîðûå èñ-
ïîëüçóþòñÿ äëÿ ýêñïåðèìåíòîâ è äðóãèõ íàó÷íûõ 
öåëåé» (Ñòðàññáóðã, 1985). 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Ïðè ñòàíäàðòíîì ëå÷åíèè òðàâìàòè÷åñêîãî òîêñè-
÷åñêîãî ïîâðåæäåíèÿ íèæíåãî àëüâåîëÿðíîãî íåðâà 
äèíàìèêà óðîâíÿ ñîäåðæàíèÿ èîíîâ Ñà2+ ñûâîðîò-
êè êðîâè ýêñïåðèìåíòàëüíûõ æèâîòíûõ ñåðèè 2À 

îòðàæàëà òåíäåíöèþ ê ñòàáèëèçàöèè ïîêàçàòåëÿ íà 
óðîâíå çíà÷åíèé, ïðèáëèæåííûõ ê ýòàëîíó. 

Íà 7 ñóòêè ïîñëå óäàëåíèÿ èíîðîäíîãî òåëà èç 
íèæíå÷åëþñòíîãî êàíàëà ñ ðåçåêöèåé íåðâíîãî 
ñòâîëà â ïðåäåëàõ çäîðîâûõ òêàíåé óðîâåíü ñî-
äåðæàíèÿ èîíîâ Ñà2+ ñîñòàâèë 4,17 (3,25;4,66). 
×åðåç 14 ñóòîê óêàçàííûé ïàðàìåòð ñíèçèëñÿ 
äî 3,38 (3,36;4,58). Ïðè ñðîêàõ íàáëþäåíèÿ 1 è 
1,5 ìåñÿöà îòìå÷àëàñü ñòàáèëèçàöèÿ ïîêàçàòåëÿ 
íà óðîâíå 3,43 (2,37;4,25) è 3,41 (3,33;4), ñîîòâåò-
ñòâåííî. ×åðåç 2 è 2,5 ìåñÿöà óðîâåíü ñîäåðæàíèÿ 
èîíîâ Ca2+ óâåëè÷èëñÿ äî çíà÷åíèé 3,625 (3,13;3,96) 
è 4,25 (3,1;5). Ïðè ñðîêàõ íàáëþäåíèÿ 3 è 4 ìåñÿ-
öà êîíñòàòèðîâàíî åãî ñíèæåíèå äî óðîâíÿ ýòàëî-
íà (3,37 (2,88;4) è 3,32 (2,95;4,8), ñîîòâåòñòâåííî). 
Îäíàêî äàííûå èçìåíåíèÿ íå áûëè äîñòîâåðíûìè. 

Ïðè ñòàíäàðòíîì ëå÷åíèè ñ ïðèìåíåíèåì ÐÒ â 
ïîñëåîïåðàöèîííîì ïåðèîäå îòìå÷àëîñü äîñòî-
âåðíîå ïîâûøåíèå óðîâíÿ ñîäåðæàíèÿ èîíîâ Ñà2+ 
íà âñåõ ñðîêàõ íàáëþäåíèÿ. ×åðåç 4 ìåñÿöà îòìå-
÷àëîñü ñíèæåíèå ïîêàçàòåëÿ äî çíà÷åíèé, ïðèáëè-
æåííûõ ê ýòàëîíó. 

Ïðè ðåàëèçàöèè êîìïëåêñíîãî ëå÷åíèÿ, äî-
ïîëíåííîãî êóðñîì ÐÒ, íà 7 è 14 ñóòêè íàáëþäå-
íèÿ ðåãèñòðèðîâàëîñü äîñòîâåðíîå óâåëè÷åíèå 
óðîâíÿ ñîäåðæàíèÿ èîíîâ Ca2+ äî 4,29 (2,67;4,47) 
è 5 (4,58;5,13) (p < 0,05), ñîîòâåòñòâåííî. ×åðåç 1 
ìåñÿö îòìå÷åíî äîñòîâåðíîå ñíèæåíèå ïîêàçàòå-
ëÿ äî 4,58 (4,31;4,58), p < 0,05. Ïðè èññëåäîâàíèè 
÷åðåç 1,5 ìåñÿöà èññëåäóåìûé ïàðàìåòð ñîñòàâèë 
4,17 (3,23;4,88). Ïðè ñðîêå íàáëþäåíèÿ 2 ìåñÿöà â 
ñåðèè 2Á êîíñòàòèðîâàí äîñòîâåðíûé ðîñò óðîâíÿ 
ñîäåðæàíèÿ èîíîâ Ñà2+ äî çíà÷åíèÿ 4,79 (4,58;5,04), 
p < 0,05. ×åðåç 2,5 ìåñÿöà äàííûé ïîêàçàòåëü çíà-
÷èìî ñíèæàëñÿ äî 4,25 (3,58;5), p < 0,05. Ê 3 ìåñÿ-
öàì íàáëþäåíèÿ îòìå÷åíî ïîâûøåíèå èññëåäó-
åìîãî ïàðàìåòðà äî 4,43 (3,42;5,21). Ïðè ñðîêå 
íàáëþäåíèÿ 4 ìåñÿöà ïîñëå ñòàíäàðòíîãî ëå÷åíèÿ 
ñ ïðèìåíåíèåì ÐÒ, óðîâåíü ñîäåðæàíèÿ èîíîâ Ñà2+ 
ïðèáëèçèëñÿ ê çíà÷åíèþ ýòàëîíà è ñîñòàâèë 3,61 
(3,33;4,54), p < 0,05 (ðèñ. 1). 

Ó÷èòûâàÿ òîò ôàêò, ÷òî èîíû Ñà2+ îáåñïå÷èâàþò 
íåðâíóþ ïðîâîäèìîñòü, ïîâûøåíèå óðîâíÿ ñîäåð-
æàíèÿ èîíîâ Ñà2+ ñûâîðîòêè êðîâè ïðè êîìïëåêñ-
íîì ëå÷åíèè ñ ïðèìåíåíèåì ÐÒ ìîæåò ñâèäåòåëü-
ñòâîâàòü îá àêòèâàöèè ðåïàðàòèâíûõ ïðîöåññîâ â 
íåðâíîé òêàíè. 

Èçìåíåíèå óðîâíÿ àêòèâíîñòè ÙÔ ïðè ñòàí-
äàðòíîì ëå÷åíèè ñâèäåòåëüñòâîâàëî î ðîñòå ïîêà-
çàòåëÿ îòíîñèòåëüíî èñõîäíûõ çíà÷åíèé è ñòðåì-
ëåíèè ê ýòàëîíó, îäíàêî ÷åðåç 4 ìåñÿöà îòìå÷àëîñü 
ñíèæåíèå äàííîãî ïàðàìåòðà äî óðîâíÿ ïðåäîïåðà-
öèîííûõ çíà÷åíèé. 

×åðåç 7 ñóòîê ó æèâîòíûõ ñåðèè 2À ïîñëå ïðî-
âåäåíèè îïåðàòèâíîãî âìåøàòåëüñòâà óðîâåíü 
àêòèâíîñòè ÙÔ äîñòîâåðíî óâåëè÷èëñÿ äî 19,6 
(12,3;36,8) (p < 0,05) è ÷åðåç 14 ñóòîê äîñòèã 24,5 
(9,8;24,5), ÷òî ñîîòâåòñòâîâàëî çíà÷åíèþ ýòàëîíà. 
Ïðè ñðîêàõ íàáëþäåíèÿ 1 è 1,5 ìåñÿöà çíà÷åíèå 
èññëåäóåìîãî ïàðàìåòðà äîñòîâåðíî ñíèçèëîñü 
äî 19,6 (17,2;49), p < 0,05. ×åðåç 2 è 2,5 ìåñÿöà 
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óðîâåíü ïîêàçàòåëÿ ñòàáèëèçèðîâàëñÿ è ñîñòàâèë 
14,7 (9,8;19,6), p < 0,05. Ïðè ñðîêå íàáëþäåíèÿ 3 
ìåñÿöà óðîâåíü àêòèâíîñòè ÙÔ óâåëè÷èëñÿ äî 19,6 
(12,3;24,5), ïîñëå ÷åãî áûëî çàðåãèñòðèðîâàíî åãî 
ñíèæåíèå ê 4 ìåñÿöó äî 12,3 (4,9;17,3). Ýòî ñîîòâåò-
ñòâîâàëî óðîâíþ èññëåäóåìîãî ïîêàçàòåëÿ äî ïðî-
âåäåíèÿ ñòàíäàðòíîãî ëå÷åíèÿ (ðèñ. 2). 

Â ñåðèè 2À ïðè èññëåäîâàíèè äèíàìèêè óðîâíÿ 
ñîäåðæàíèÿ èîíîâ Ñà2+ è óðîâíÿ àêòèâíîñòè ÙÔ 
îòìå÷àëîñü ñòðåìëåíèå äàííûõ ïàðàìåòðîâ ê çíà-
÷åíèÿì ýòàëîíà. Îäíàêî ê 4 ìåñÿöàì íàáëþäåíèÿ 
èçó÷àåìûå ïîêàçàòåëè ñîîòâåòñòâîâàëè çíà÷åíèÿì 
òàêîâûõ äî îïåðàöèè, ÷òî ìîæåò ñâèäåòåëüñòâî-
âàòü î íåäîñòàòî÷íîé ýôôåêòèâíîñòè ñòàíäàðòíîé 
ñõåìû ëå÷åíèÿ. 

Óðîâåíü àêòèâíîñòè ÙÔ ïðè ñòàíäàðòíîì ëå÷å-
íèè ñ ïðèìåíåíèåì ÐÒ áûë ïîâûøåí êàê îòíîñèòåëü-
íî èñõîäíûõ çíà÷åíèé, òàê è îòíîñèòåëüíî ýòàëîíà, 
îäíàêî äàííûå èçìåíåíèÿ íå áûëè äîñòîâåðíûìè. 

×åðåç 7 ñóòîê ïîñëå îïåðàöèè 
óäàëåíèÿ ïëîìáèðîâî÷íîãî ìàòåðèà-
ëà èç íèæíå÷åëþñòíîãî êàíàëà è ðå-
çåêöèè íåðâíîãî ñòâîëà â ïðåäåëàõ 
çäîðîâûõ òêàíåé è êóðñà ÐÒ óðîâåíü 
àêòèâíîñòè ÙÔ âîçðàñòàë äî 51,5 
(12,3;61,3). Ïðè ñðîêå íàáëþäåíèÿ 14 
ñóòîê èññëåäóåìûé ïîêàçàòåëü ñîñòà-
âèë 49 (24,5;61,3), ïîñëå ÷åãî ê 1 ìå-
ñÿöó äîñòèã çíà÷åíèÿ 56,4 (49;56,4). 
×åðåç 1,5 ìåñÿöà áûëî îòìå÷åíî ñíè-
æåíèå óðîâíÿ àêòèâíîñòè ÙÔ äî 49,6 
(49;68,6). Ïðè ñðîêå íàáëþäåíèÿ 2 
ìåñÿöà çíà÷åíèÿ äàííîãî ïàðàìåòðà 
óâåëè÷èâàëèñü 51,5 (49;61,3) ñ ïîñëå-
äóþùèì ñíèæåíèåì, ê 2,5 ìåñÿöàì, 
äî 40,45 (34,3;61,3). ×åðåç 3 ìåñÿöà 
ïîêàçàòåëü äîñòèã 49 (29,4;53,9). Ïðè 
  èññëåäîâàíèè ÷åðåç 4 ìåñÿöà óðî-
âåíü àêòèâíîñòè ÙÔ ñîñòàâèë 45,05 
(41,1;53,9). 

Òàêèì îáðàçîì, ïðè èññëåäîâàíèè 
äèíàìèêè óðîâíÿ ñîäåðæàíèÿ èîíîâ 
Ca2+ ñûâîðîòêè êðîâè ïðè ðàçëè÷íûõ 
âèäàõ êîìïëåêñíîãî ëå÷åíèÿ óñòà-
íîâëåíî ïîâûøåíèå ïîêàçàòåëÿ íà 7 
ñóòêè íàáëþäåíèÿ. Ïðè ñòàíäàðòíîì 
ëå÷åíèè ÷åðåç 14 ñóòîê, 1 è 1,5 ìåñÿ-
öà âûÿâëåíî ñíèæåíèå èññëåäóåìîãî 
ïîêàçàòåëÿ è ïðèáëèæåíèå åãî çíà÷å-
íèé ê óðîâíþ ýòàëîíà. Ïðè êîìïëåêñ-
íîé ðåàáèëèòàöèè ñ ïðèìåíåíèåì ÐÒ 
íà àíàëîãè÷íûõ ñðîêàõ íàáëþäåíèÿ 
êîíñòàòèðîâàí äîñòîâåðíûé ðîñò 
ïàðàìåòðà îòíîñèòåëüíî èñõîäíîãî 
çíà÷åíèÿ (p < 0,05). ×åðåç 2,5 ìåñÿöà 
â ñåðèÿõ 2À è 2Á óðîâåíü ñîäåðæàíèÿ 
èîíîâ Ñà2+ ñîñòàâèë 4,25 ììîëü/ë, 
ïîñëå ÷åãî åãî äèíàìèêà õàðàêòå-
ðèçîâàëàñü ñíèæåíèåì çíà÷åíèé äî 
óðîâíÿ, ïðèáëèæåííîãî ê ýòàëîíó. 

Ðèñ. 1. Äèíàìèêà óðîâíÿ ñîäåðæàíèÿ èîíîâ Ñà2+ ñûâîðîòêè êðîâè 
â ýêñïåðèìåíòå ïðè ïîñëåîïåðàöèîííîì ëå÷åíèè òðàâìàòè÷åñêîãî 
òîêñè÷åñêîãî ïîâðåæäåíèÿ íèæíåãî àëüâåîëÿðíîãî íåðâà ñ èñïîëü-

çîâàíèåì ðåôëåêñîòåðàïèè.
Ïðèìå÷àíèå: * - ïîêàçàòåëè, èìåþùèå äîñòîâåðíûå îòëè÷èÿ p<0,05.

Ðèñ. 2. Äèíàìèêà óðîâíÿ àêòèâíîñòè ÙÔ ñûâîðîòêè êðîâè ïðè 

ñòàíäàðòíîì ëå÷åíèè òðàâìàòè÷åñêîãî òîêñè÷åñêîãî ïîâðåæäåíèÿ 

íèæíåãî àëüâåîëÿðíîãî íåðâà â ýêñïåðèìåíòå.

Ïðèìå÷àíèå: * - ïîêàçàòåëè, èìåþùèå äîñòîâåðíûå îòëè÷è ÿ p<0,05.

Èçìåíåíèå óðîâíÿ àêòèâíîñòè ÙÔ ïðè ðàçëè÷-
íûõ âèäàõ êîìïëåêñíîãî ëå÷åíèÿ õàðàêòåðèçîâà-
ëîñü îáðàòíîé òåíäåíöèåé. Ïðè ñòàíäàðòíîì ëå÷å-
íèè ê 14 ñóòêàì íàáëþäåíèÿ îòìå÷àëîñü ïîâûøåíèå 
çíà÷åíèé äî ýòàëîíà. Íà 7 ñóòêè, 1, 1,5 è 3 ìåñÿöà 
îòìå÷àëàñü äîñòîâåðíàÿ ñòàáèëèçàöèÿ ïîêàçàòåëÿ 
íà óðîâíå 19,6. Ê 4 ìåñÿöàì óðîâåíü àêòèâíîñòè ÙÔ 
ñíèçèëñÿ äî çíà÷åíèÿ, ñîîòâåòñòâîâàâøåãî ïðåäî-
ïåðàöèîííîìó. Â ñåðèè 2Á âûÿâëåíî ïîâûøåíèå èñ-
ñëåäóåìîãî ïîêàçàòåëÿ ïî ñðàâíåíèþ ñ èñõîäíûì 
çíà÷åíèåì íà âñåõ ñðîêàõ íàáëþäåíèÿ, îäíàêî îíî 
íå áûëî äîñòîâåðíûì. 

Â ðåçóëüòàòå ñðàâíèòåëüíîé îöåíêè óðîâíÿ àê-
òèâíîñòè ÙÔ ñûâîðîòêè êðîâè ïðè ðàçëè÷íûõ âèäàõ 
êîìïëåêñíîãî ëå÷åíèÿ äîñòîâåðíûå îòëè÷èÿ ìåæäó 
ñåðèÿìè 2À è 2Á çàðåãèñòðèðîâàíû ïðè ñðîêàõ íà-
áëþäåíèÿ 1,5, 2, 2,5, 3 è 4 ìåñÿöà (p < 0,05). Â èñ-
ñëåäóåìûõ ñåðèÿõ óðîâåíü ñîäåðæàíèÿ èîíîâ Ñà2+ 
äîñòîâåðíî îòëè÷àëñÿ íà 14 ñóòêè íàáëþäåíèÿ. 
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Âûâîäû. Ïðè ðàçëè÷íûõ âèäàõ ëå÷åíèÿ èçìå-
íåíèå èññëåäóåìûõ áèîõèìè÷åñêèõ ïàðàìåòðîâ 
èìåëî ïðîòèâîïîëîæíóþ íàïðàâëåííîñòü. Ïîâû-
øåíèå óðîâíÿ ñîäåðæàíèÿ èîíîâ Ñà2+ ìîæåò ñâèäå-
òåëüñòâîâàòü íå òîëüêî íåïîñðåäñòâåííî î ïðîöåñ-
ñàõ ðåìîäåëèðîâàíèÿ êîñòíîé òêàíè, íî è êîñâåííî 
îá àêòèâàöèè ðåïàðàòèâíûõ ïðîöåññîâ â íåðâíîì 
âîëîêíå è âîññòàíîâëåíèè åãî ïðîâîäèìîñòè. Èç-
ìåíåíèå óðîâíÿ àêòèâíîñòè ÙÔ â ïîñëåîïåðàöè-
îííîì ïåðèîäå îòðàæàëî äèíàìèêó êîìïåíñàòîð-
íûõ ðåàêöèé ïåðåñòðîéêè êîñòíîé òêàíè íèæíåé 

÷åëþñòè â ðåçóëüòàòå ïðîâåäåííîãî îïåðàòèâíîãî 
âìåøàòåëüñòâà, ñîïðîâîæäàâøåãîñÿ åå íåïîñðåä-
ñòâåííîé òðàâìàòèçàöèåé. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Îöåíêà èçìåíåíèÿ áèîõèìè÷åñêèõ ïîêàçàòåëåé 
ñûâîðîòêè êðîâè ïðè êîìïëåêñíîì ëå÷åíèè òðàâ-
ìàòè÷åñêîãî òîêñè÷åñêîãî ïîâðåæäåíèÿ íèæíåãî 
àëüâåîëÿðíîãî íåðâà íà âñåõ ýòàïàõ ðåàáèëèòàöèè 
ïîçâîëèò ïðîãíîçèðîâàòü ýôôåêòèâíîñòü ïðîâî-
äèìûõ ìåðîïðèÿòèé, à òàêæå â ðàííèå ñðîêè ïîñëå-
îïåðàöèîííîãî ïåðèîäà îïðåäåëÿòü âåðîÿòíîñòü 
ðàçâèòèÿ ãíîéíî-âîñïàëèòåëüíûõ îñëîæíåíèé. 

Ëèòåðàòóðà
1. Àâäååâà Å. À. Äèíàìèêà ïðîöåññîâ ðåçîðáöèè è îáðàçîâàíèÿ êîñòíîé òêàíè ïðè òðàâìàòè÷åñêîì ïîâðåæäåíèè íèæ-

íåãî àëüâåîëÿðíîãî íåðâà â óñëîâèÿõ ýêñïåðèìåíòà / Å. À. Àâäååâà, Ð. Þ. Êàðïîâè÷ // ÁÃÌÓ : 90 ëåò â àâàíãàðäå ìåäè-
öèíñêîé íàóêè è ïðàêòèêè : ñá. íàó÷. òð. / Áåëîðóñ. ãîñ. ìåä. óí-ò; ðåäêîë. : À. Â. Ñèêîðñêèé [è äð. ]. – Ìèíñê : ÃÓ ÐÍÌÁ, 
2011. – Ò. 2. – Ñ. 81–82. 

2. Áîâà À. À.  Êëèíè÷åñêàÿ ìàíèôåñòàöèÿ è ýòèîëîãèÿ îñòåîìàëÿöèè / À. À. Áîâà, À. À. Êîðîë¸âà // Âîåííàÿ ìåäèöèíà. 
– 2009. – ¹ 1. – Ñ. 36–38. 

3. Êàçååâ Ã. Â. Âåòåðèíàðíàÿ àêóïóíêòóðà: íàó÷íî-ïðàêòè÷åñêîå ðóêîâîäñòâî / Ã. Â. Êàçååâ // Ì. : ÐÈÎ ÐÃÀÇÓ, 2000. – 398 
ñ. 

4. Êàðïîâè÷ Ð. Þ. Âëèÿíèå òðàâìàòè÷åñêîãî ïîâðåæäåíèÿ íèæíåãî àëüâåîëÿðíîãî íåðâà íà ïðîöåññû ðåçîðáöèè è îá-
ðàçîâàíèÿ êîñòíîé òêàíè â óñëîâèÿõ ýêñïåðèìåíòà / Ð. Þ.  Êàðïîâè÷ // Ñòóäåí÷åñêàÿ ìåäèöèíñêàÿ íàóêà XXI âåêà. 
Ìàòåðèàëû XI Ìåæäóíàðîäíîé íàó÷íî-ïðàêòè÷åñêîé êîíôåðåíöèè. – Âèòåáñê: ÂÃÌÓ, 2011. – Ñ. 251–252. 

5. Êîíäðàõèí È. Ï. Ìåòîäû âåòåðèíàðíîé êëèíè÷åñêîé ëàáîðàòîðíîé äèàãíîñòèêè. Ñïðàâî÷íèê; ïîä ðåä. È. Ï. Êîíäðà-
õèíà. – Ì. : ÊîëîñÑ, 2004. – 520 ñ. 

6. Ïîäîëüñêèé È. Â. Êëèíèêà, äèàãíîñòèêà è ëå÷åíèå îñëîæíåíèé, ñâÿçàííûõ ñ âûâåäåíèåì ïëîìáèðîâî÷íîãî ìàòåðè-
àëà â çîíó íèæíå÷åëþñòíîãî êàíàëà / È. Â. Ïîäîëüñêèé, Þ. Ï. Ñåðäþêîâ // Æóðíàë òåîðåòè÷åñêîé è ïðàêòè÷åñêîé 
ìåäèöèíû. – 2009. – Ò. 7, ¹ 1. – Ñ. 57–58. 

7. Ðåìèçîâ Í. Â. Îñòåîïîðîç / Í. Â. Ðåìèçîâ, À. Ï.  Ñòåïàíåíêî, Î. À. Êàèìøèäè // Ìåäèöèíñêèé æóðíàë. – 2008. – 
¹ 5. – Ñ. 25–34. 

8. Ñòîÿíîâñêèé Ä. Í. Ðåôëåêñîòåðàïèÿ: Ñïðàâî÷íèê; ïîä ðåä. Ñ. Ì.  Çîëüíèêîâà. – Êèøèíåâ : Êàðòÿ Ìîëäîâåíÿñêý, 
1986. – 384 ñ. 

9. Òàáååâà Ä. Ì. Ïðàêòè÷åñêîå ðóêîâîäñòâî ïî èãëîðåôëåêñîòåðàïèè / Ä. Ì. Òàáååâà // Ì. : Ìåäïðåññèíôîðì, 2004. – 
440 ñ. 

10. Ôðîëüêèñ Â. Â. Ýêñïåðèìåíòàëüíûé îñòåîïîðîç (ìîäåëè, ìåõàíèçìû ðàçâèòèÿ âîçðàñòíîãî îñòåîïîðîçà) / 
Â. Â. Ôðîëüêèñ, Â. Â. Ïîâîðîçíþê, Î. À. Åâòóøåíêî // Ïðîáë. îñòåîëîãii. – 1999. – T. 2. – ¹ 3. – Ñ. 4–22. 

ÓÄÊ 617. 528 – 001 – 08 – 06: 616. 151 – 092. 4
ÇÌ²ÍÀ Á²ÎÕ²Ì²×ÍÈÕ ÏÎÊÀÇÍÈÊ²Â ÑÈÐÎÂÀÒÊÈ ÊÐÎÂ² ÏÐÈ Ð²ÇÍÈÕ ÂÈÄÀÕ ÊÎÌÏËÅÊÑÍÎÃÎ 
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Ïîõîäåíüêî-×óäàêîâà ². Î., Â³ëüêèöüêà Ê. Â., Ïîïîâà ². É.  
Ðåçþìå. Ìåòà äîñë³äæåííÿ – âèçíà÷èòè äèíàì³êó ð³âíÿ çì³ñòó ³îí³â Ñà2+ ³ ð³âíÿ àêòèâíîñò³ ëóæíî¿ ôîñ-

ôàòàçè ñèðîâàòêè êðîâ³ ïðè ð³çíèõ âèäàõ êîìïëåêñíîãî ë³êóâàííÿ òðàâìàòè÷íîãî òîêñè÷íîãî óøêîäæåííÿ 
íèæíüîãî àëüâåîëÿðíîãî íåðâà â åêñïåðèìåíò³. 

Ïðè ð³çíèõ âèäàõ êîìïëåêñíîãî ë³êóâàííÿ (îïåðàö³¿ âèäàëåííÿ ÷óæîð³äíîãî ò³ëà ç íèæíüîùåëåïíî-
ãî êàíàëó ç ðåçåêö³ºþ ïîøêîäæåíî¿ ä³ëÿíêè íèæíüîãî àëüâåîëÿðíîãî íåðâà, ³ õ³ðóðã³÷íîãî ë³êóâàííÿ ç ïî-
äàëüøèì çàñòîñóâàííÿì ðåôëåêñîòåðàï³¿) çì³íà äîñë³äæóâàíèõ á³îõ³ì³÷íèõ ïàðàìåòð³â ìàëà ïðîòèëåæíó 
ñïðÿìîâàí³ñòü. Ï³äâèùåííÿ ð³âíÿ çì³ñòó ³îí³â Ñà2+ ìîæå ñâ³ä÷èòè íå ëèøå áåçïîñåðåäíüî ïðî ïðîöåñè ðå-
ìîäåëþâàííÿ ê³ñòêîâî¿ òêàíèíè, àëå ³ ïîá³÷íî – ïðî àêòèâàö³þ ðåïàðàòèâíèõ ïðîöåñ³â â íåðâîâîìó âîëîêí³ ³ 
â³äíîâëåíí³ éîãî ïðîâ³äíîñò³. Çì³íà ð³âíÿ àêòèâíîñò³ ëóæíî¿ ôîñôàòàçè â ï³ñëÿîïåðàö³éíîìó ïåð³îä³ â³äáèâàº 
äèíàì³êó êîìïåíñàòîðíèõ ðåàêö³é ïåðåáóäîâè ê³ñòêîâî¿ òêàíèíè íèæíüî¿ ùåëåïè â ðåçóëüòàò³ ïðîâåäåíîãî 
îïåðàòèâíîãî âòðó÷àííÿ. 

Êëþ÷îâ³ ñëîâà: íèæí³é àëüâåîëÿðíèé íåðâ, òðàâìàòè÷íå òîêñè÷íå óøêîäæåííÿ, ëóæíà ôîñôàòàçà, ³îíè 
êàëüö³þ. 
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ÊÎÌÏËÅÊÑÍÎÃÎ ËÅ×ÅÍÈß ÒÐÀÂÌÀÒÈ×ÅÑÊÎÃÎ ÒÎÊÑÈ×ÅÑÊÎÃÎ ÏÎÂÐÅÆÄÅÍÈß ÍÈÆÍÅÃÎ ÀËÜÂÅ-
ÎËßÐÍÎÃÎ ÍÅÐÂÀ Â ÝÊÑÏÅÐÈÌÅÍÒÅ

Ïîõîäåíüêî-×óäàêîâà È. Î., Âèëüêèöêàÿ Ê. Â., Ïîïîâà È. È. 
Ðåçþìå. Öåëü èññëåäîâàíèÿ – îïðåäåëèòü äèíàìèêó óðîâíÿ ñîäåðæàíèÿ èîíîâ Ñà2+ è óðîâíÿ àêòèâíî-

ñòè ùåëî÷íîé ôîñôàòàçû ñûâîðîòêè êðîâè ïðè ðàçëè÷íûõ âèäàõ êîìïëåêñíîãî ëå÷åíèÿ òðàâìàòè÷åñêîãî 
òîêñè÷åñêîãî ïîâðåæäåíèÿ íèæíåãî àëüâåîëÿðíîãî íåðâà â ýêñïåðèìåíòå. 

Ïðè ðàçëè÷íûõ âèäàõ êîìïëåêñíîãî ëå÷åíèÿ (îïåðàöèè óäàëåíèÿ èíîðîäíîãî òåëà èç íèæíå÷åëþñòíîãî 
êàíàëà ñ ðåçåêöèåé ïîâðåæäåííîãî ó÷àñòêà íèæíåãî àëüâåîëÿðíîãî íåðâà, è õèðóðãè÷åñêîãî ëå÷åíèÿ ñ ïî-
ñëåäóþùèì ïðèìåíåíèåì ðåôëåêñîòåðàïèè) èçìåíåíèå èññëåäóåìûõ áèîõèìè÷åñêèõ ïàðàìåòðîâ èìåëî 
ïðîòèâîïîëîæíóþ íàïðàâëåííîñòü. Ïîâûøåíèå óðîâíÿ ñîäåðæàíèÿ èîíîâ Ñà2+ ìîæåò ñâèäåòåëüñòâîâàòü 
íå òîëüêî íåïîñðåäñòâåííî î ïðîöåññàõ ðåìîäåëèðîâàíèÿ êîñòíîé òêàíè, íî è êîñâåííî – îá àêòèâàöèè ðå-
ïàðàòèâíûõ ïðîöåññîâ â íåðâíîì âîëîêíå è âîññòàíîâëåíèè åãî ïðîâîäèìîñòè. Èçìåíåíèå óðîâíÿ àêòèâ-
íîñòè ùåëî÷íîé ôîñôàòàçû â ïîñëåîïåðàöèîííîì ïåðèîäå îòðàæàåò äèíàìèêó êîìïåíñàòîðíûõ ðåàêöèé 
ïåðåñòðîéêè êîñòíîé òêàíè íèæíåé ÷åëþñòè â ðåçóëüòàòå ïðîâåäåííîãî îïåðàòèâíîãî âìåøàòåëüñòâà. 

Êëþ÷åâûå ñëîâà: íèæíèé àëüâåîëÿðíûé íåðâ, òðàâìàòè÷åñêîå òîêñè÷åñêîå ïîâðåæäåíèå, ùåëî÷íàÿ 
ôîñôàòàçà, èîíû êàëüöèÿ. 
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Changes in the Biochemical Indices of Blood Serum in Different Types of Complex Treatment of 

Traumatic Toxic Injuries of the Inferior Alveolar Nerve in Experiment
Pohodenko-Chudakova I. O., Vilkitzkaya K. V., Popova I. I. 
Abstract. The purpose of the research is to identify experimental dynamics of  Ñà2+ ions level and alkaline 

phosphatase activity level in blood serum in different types of complex treatment of traumatic toxic injury of inferior 
alveolar nerve. 

Object and methods of research. Surgery for foreign body (filling material) removal from the mandibular canal 
and the necrotizing section of the nerve trunk after the toxic effect of chemical agent has been performed on two 
sets of “Chinchilla” rabbits, 2A and 2b, 7 rodents each. In the 2B set the postoperative surgical treatment was 
supplemented with reflexology to optimize the rehabilitation.  

Results of the research and their discussions. In conventional treatment of traumatic toxic injury of inferior al-
veolar nerve the dynamics of the Ca2 + ions level in blood serum of experimental animals from the 2A set reflected 
the tendency toward index stabilization at the level of values, close to standard. Change of ALP level of activity in 
different types of complex treatment has reversed the trend.  In conventional treatment the increase in values up to 
standard was detected by the 14th day of observation.  In the 7th day, 1, 1,5 and 3 months the significant index stabi-
lization at the level of 19,6 was observed. By the 4 months, the alkaline phosphatase level of activity has lowered to 
the value, similar to preoperational one. In the 2B set the increase of studied index as  compared with initial value, 
has been detected at all stages of observation, but it was not significant.  

As a result of the comparative estimation of the alkaline phosphatase activity level in blood serum in different 
types of complex treatment, significant differences between the 2A and 2B sets have been registered during obser-
vation periods of 1. 5, 2, 2. 5, 3 and 4 months (p  <  0. 05). In the studied sets the Ñà2+ ions level significantly differed 
in the 14th day of observation.  

Conclusions. In different types of treatment, change of analyzing  biochemical indices was of opposite direction.  
Elevated level of Ñà2+ ions could indicate not only directly on the process of osseous tissue remodeling, but also 
indirectly on activation of reparative processes in nerve fiber and restoration of its conductivity. Change of ALP level 
of activity in the postoperative period has reflected the dynamics of reflects of compensatory reactions adjustment 
of osseous tissue of the lower jaw as a result of the surgery, accompanied by its immediate traumatism. 

Perspectives of further researches. Estimation of change of serum biochemical indices in complex treatment of 
traumatic toxic injury of the inferior alveolar nerve during all stages of rehabilitation will enable to predict the effec-
tiveness of interventions, as well as to determine the possibility of development of pyoinflammatory complications 
in the early postoperative period.  

Key words: inferior alveolar nerve, traumatic toxic injury, alkaline phosphatase, calcium ions. 
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