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ÂËÈßÍÈß ÏÀÐÎÂ ÒÎËÓÎËÀ

ÃÇ «Ëóãàíñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò» 

(ã. Ëóãàíñê)

Ðàáîòà áûëà âûïîëíåíà â ðàìêàõ ïëàíà íàó÷-
íûõ èññëåäîâàíèé ÃÇ «Ëó ãà í ñ êèé ãîñóäàðñòâåííûé 
ìåäèöèíñêèé óíèâåðñèòåò» è ÿâëÿåòñÿ ñîñòàâíîé 
÷àñ òüþ íàó÷íî-èññëåäîâà òåëü ñêîé ðàáîòû êàôå-
äðû íîðìàëüíîé àíàòîìèè ÷åëîâåêà «Ìîðôîãåíåç 
îðãàíîâ ýíäîêðèííîé, èììóííîé è êîñòíîé ñèñòåì 
ïîä âëèÿíèåì ýêîëîãè÷åñêèõ ôàêòîðîâ» (¹ ãîñó-
äàðñòâåííîé ðåãèñòðàöèè 0110U005043) è «Ìîð-
ôîãåíåç îðãàíîâ ýíäîêðèííîé, èììóííîé è êîñòíîé 
ñèñòåì ïîä õðîíè÷åñêèì âëèÿíèåì ëåòó÷èõ êîìïî-
íåíòîâ ýïîêñèäíûõ ñìîë» (¹ ãîñóäàðñòâåííûîé ðå-
ãèñòðàöèè 0109U00461). 

Âñòóïëåíèå. Òîëóîë ïðåäñòàâëÿåò ñîáîé áåñö-
âåòíóþ æèäêîñòü ñ õàðàêòåðíûì çàïàõîì, êî òîðàÿ â 
åñòåñòâåííûõ óñëîâèÿõ âñòðå÷àåòñÿ â ñûðîé íåôòè 
è â äåðåâå òîë. Îí òàêæå øèðîêî èñïîëüçóåòñÿ â 
ïðîèçâîäñòâå ðàñòâîðèòåëåé, ëà êîâ, êëååâ, èçäå-
ëèé èç ðåçèíû, à â íåêîòîðûõ ñëó÷àÿõ è â ïðîöåññàõ 
èçãîòîâëåíèÿ êîæíûõ èçäåëèé. Êðîìå òîãî, ñ òîëóî-
ëîì ÷àñòî êîíòàêòèðóþò ðàáîòíèêè, çàíÿòûå íà ïðî-
èçâîäñòâå ýïîêñèäíûõ ñìîë, ñòèðîëà, íåêîòîðûõ 
âè äîâ ôàðìàöåâòè÷åñêîé ïðîäóêöèè, ïîëèãðàôè-
ñòû, ïðîèçâîäèòåëè îáóâè [1, 3, 10]. 

Â íàñòîÿùåå âðåìÿ äîñòàòî÷íî ïîëíî èçó÷åíî 
âëèÿíèå ïàðîâ òîëóîëà íà ìîðôîãåíåç íàäïî÷å÷íûõ 
æåëåç, òèìóñà, ñåëåçåíêè è äðóãèõ îðãàíîâ [2, 6, 
11]. Èìåþòñÿ òàêæå åäèíè÷íûå ñâåäåíèÿ î âëèÿíèè 
ïàðîâ òîëóîëà íà ïðîöåññû ðîñòà è ôîðìîîáðàçî-
âàíèÿ ñêåëåòà (òðóá÷àòûõ, ïëîñêèõ, ñìåøàííûõ, à 
òàêæå íèæíåé ÷åëþñòè) [7, 9]. Îäíàêî, ñâåäåíèÿ î 
òîì, êàê äëèòåëüíàÿ èíãàëÿöèÿ ïàðàìè òîëóîëà âëè-
ÿåò íà ïðî÷íîñòü êîñòåé ó áèîëîãè÷åñêèõ îáúåêòîâ 
ðàçëè÷íîãî âîçðàñòà â äîñòóïíîé ëèòåðàòóðå îòñóò-
ñòâóþò. Íå îáîñíîâàíû è âîçìîæíîñòè êîððåêöèè 
âîçíèêàþùèõ ïðè ýòîì èçìåíåíèé. 

Ïîýòîìó öåëüþ èññëåäîâàíèÿ ÿâèëîñü óñòà-
íîâèòü îñîáåííîñòè ïðî÷íîñòè íèæíèõ ÷åëþñòåé è 
ïëå÷åâûõ êîñòåé ó áåëûõ êðûñ ðàçëè÷íîãî âîçðàñòà 
ïîñëå 60-òè äíåâíîãî èíãàëÿöèîííîãî âîçäåéñòâèÿ 
ïàðîâ òîëóîëà è ïðèìåíåíèè â êà÷åñòâå êîððåêòî-
ðîâ òèîòðèàçîëèíà è íàñòîéêè ýõèíàöåè ïóðïóðíîé. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Ýêñïåðè-
ìåíòàëüíîå èññëåäîâàíèå áûëî ïðîâåäåíî íà 140 
áåëûõ áåñïîðîäíûõ íåïîëîâîçðåëûõ êðûñàõ-ñàìöàõ, 

ïîëó÷åííûõ èç âèâàðèÿ ÃÇ «Ëóãàíñêèé ãîñóäàðñòâåí-
íûé ìåäèöèíñêèé óíèâåðñèòåò» è ñîäåðæàâøèõñÿ ñî-
ãëàñíî òðåáîâàíèÿì è ïîëîæåíèÿì, óñòàíîâëåííûì 
«Åâðîïåéñêîé Êîíâåíöèåé ïî çàùèòå ïîçâîíî÷íûõ 
æèâîòíûõ, èñïîëüçóþùèõñÿ äëÿ ýêñïåðèìåíòàëüíûõ 
è íàó÷íûõ öåëåé (Ñòðàñáóðã, 1986) [14]. 

Ïåðâóþ ãðóïïó ñîñòàâèëè êðûñû (êîíòðîëüíàÿ 
ãðóïïà), êîòîðûì âíóòðèáðþøèííî ââîäèëè ýêâè-
âàëåíòíîå ïî îáúåìó êîëè÷åñòâî èçîòîíè÷åñêîãî 
ôèçèîëîãè÷åñêîãî ðàñòâîðà â òå÷åíèå 2 ìåñÿöåâ. 
Âòîðàÿ ãðóïïà – êðûñû, êîòîðûå åæåäíåâíî íà ïðî-
òÿæåíèè äâóõ ìåñÿöåâ â óñòàíîâêå äëÿ èíãàëÿöèîí-
íîãî ââåäåíèÿ âåùåñòâ ïîëó÷àëè èíãàëÿöèè òîëóîëà 
ñ åäèíîðàçîâîé ýêñïîçèöèåé 4 ÷àñà â 10 ÏÄÊ (ÃÎÑÒ 
12. 1. 005 – 88) [12]. Òðåòüÿ ãðóïïà – æèâîòíûå, êî-
òîðûå åæåäíåâíî íà ïðîòÿæåíèè äâóõ ìåñÿöåâ íà 
ôîíå èíãàëÿöèé òîëóîëà ïîëó÷àëè âíóòðèáðþøèí-
íî àìïóëÿðíûé 2,5 % ðàñòâîð òèîòðèàçîëèíà â äîçå 
117,4 ìã/êã (ïðîèçâîäñòâî ÀÒ «Ãàëè÷ôàðì», ã. Ëüâîâ, 
ðàçðàáîòêà ÍÂÎ «Ôàðìàòðîí», ã. Çàïîðîæüå, ðåãè-
ñòðàöèîííûé íîìåð ¹ UA/2931/01/02). ×åòâåðòàÿ 
ãðóïïà – êðûñû, êîòîðûå íà ïðîòÿæåíèè äâóõ ìåñÿ-
öåâ åæåäíåâíî íà ôîíå èíãàëÿöèé òîëóîëà ïîëó÷àëè 
ñ ïîìîùüþ âíóòðèæåëóäî÷íîãî çîíäà íàñòîéêó ýõè-
íàöåè ïóðïóðíîé èç ðàñ÷¸òà 0,1 ìã ñóõîãî âåùåñòâà 
íà 100 ã ìàññû êðûñû (ïðîèçâîäñòâî «ÇÀÒ» Ôàðìà-
öåâòè÷åñêàÿ ôàáðèêà «Â³îëà», ã. Çàïîðîæüå, ðåãè-
ñòðàöèîííûé íîìåð ¹ UA/0363/01/01). 

Êðûñ âûâîäèëè èç ýêñïåðèìåíòà íà 1, 7, 15, 30, 
60 ñóòêè ïîñëå çàâåðøåíèÿ äâóõìåñÿ÷íîãî âîç-
äåéñòâèÿ òîëóîëà ïîñðåäñòâîì äåêàïèòàöèè ïîä 
ýôèðíûì íàðêîçîì, âûäåëÿëè è î÷èùàëè îò ìÿãêèõ 
òêàíåé íèæíèå ÷åëþñòè è ïëå÷åâûå êîñòè è èññëå-
äîâàëè èõ ïðî÷íîñòíûå õàðàêòåðèñòèêè. Áèîìå-
õàíè÷åñêèå ïàðàìåòðû èññëåäóåìûõ êîñòåé îïðå-
äåëÿëè ïðè èçãèáå íà óíèâåðñàëüíîé íàãðóçî÷íîé 
ìàøèíå Ð-0,5 ñî ñêîðîñòüþ íàãðóæåíèÿ 0,25 ìì/
ìèí äî ðàçðóøåíèÿ. Ðàññ÷èòûâàëè óäåëüíóþ ñòðåëó 
ïðîãèáà, ïðåäåë ïðî÷íîñòè, ìîäóëü óïðóãîñòè è ìè-
íèìàëüíóþ ðàáîòó ðàçðóøåíèÿ êîñòè [4, 13]. 

Âñå ïîëó÷åííûå öèôðîâûå äàííûå îáðàáà-
òûâàëè ìåòîäàìè âàðèàöèîííîé ñòàòèñòèêè ñ èñ-
ïîëüçîâàíèåì ñòàíäàðòíûõ ïðèêëàäíûõ ïðîãðàìì 
[5]. 
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Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Èíãàëÿöèîííîå åæåäíåâíîå âîçäåéñòâèå ïàðîâ òî-
ëóîëà íà íåïîëîâîçðåëûõ êðûñ íà ïðîòÿæåíèè äâóõ 
ìåñÿöåâ â óñòàíîâêå äëÿ èíãàëÿöèîííîãî ââåäåíèÿ 
âåùåñòâ ñ åäèíîðàçîâîé ýêñïîçèöèåé 4 ÷àñà â 10 
ÏÄÊ ñîïðîâîæäàëîñü ñíèæåíèåì ïðî÷íîñòíûõ õà-
ðàêòåðèñòèê êîñòåé. Íà 1 äåíü íàáëþäåíèÿ óäåëü-
íàÿ ñòðåëà ïðîãèáà ïëå÷åâîé êîñòè áûëà áîëüøå 
êîíòðîëüíûõ çíà÷åíèé ía 14,48 %, à ðàçðóøàþùèé 
ìîìåíò, ïðåäåë ïðî÷íîñòè, ìîäóëü óïðóãîñòè è ìè-
íèìàëüíàÿ ðàáîòà ðàçðóøåíèÿ– ñîîòâåòñòâåííî 
ìåíüøå íà 9,32 %, 12,76 %, 14,57 % è 14,97 %. Äëÿ 
íèæíåé ÷åëþñòè óäåëüíàÿ ñòðåëà ïðîãèáà áûëà 
áîëüøå êîíòðîëüíîé íà 15,09 %, à ðàçðóøàþùèé 
ìîìåíò, ïðåäåë ïðî÷íîñòè, ìîäóëü óïðóãîñòè è ìè-
íèìàëüíàÿ ðàáîòà ðàçðóøåíèÿ – ìåíüøå íà 11,36 %, 
18,50 %, 17,05 % è 15,97 %. 

Â ïåðèîä ðåàäàïòàöèè ïîñëå âîçäåéñòâèÿ ïàðîâ 
òîëóîëà óäåëüíàÿ ñòðåëà ïðîãèáà ïëå÷åâîé êîñòè 
áûëà áîëüøå êîíòðîëüíîé íà 7 è 15 äåíü ýêñïå-
ðèìåíòà íà 11,76 % è 5,35 %, à ðàçðóøàþùèé ìî-
ìåíò, ïðåäåë ïðî÷íîñòè è ìîäóëü óïðóãîñòè â òå æå 
ñðîêè – ìåíüøå ñîîòâåòñòâåííî íà 9,40 % è 8,57 %, 
íà 10,31 % è 8,79 % è íà 12,23 % è 9,52 %. Íåñêîëü-
êî äîëüøå ñîõðàíÿëèñü îòêëîíåíèÿ ìèíèìàëüíîé 
ðàáîòû ðàçðóøåíèÿ – îíà áûëà ìåíüøå êîíòðîëü-
íûõ ïîêàçàòåëåé ñ 7 ïî 30 äåíü ñîîòâåòñòâåííî íà 
14,65 %, 9,75 % è 7,00 %. 

Â íèæíåé ÷åëþñòè óäåëüíàÿ ñòðåëà ïðîãèáà 
áûëà áîëüøå êîíòðîëüíîé ñ 7 ïî 30 äåíü íàáëþäå-
íèÿ ñîîòâåòñòâåííî íà 17,13 %, 10,27 % è 7,67 %, à 
ðàçðóøàþùèé ìîìåíò è ìîäóëü óïðóãîñòè íà 7 è 15 
äåíü – ìåíüøå íà 11,03 % è 8,11 %, è íà 16,42 % è 
11,09 %. Ïðåäåë ïðî÷íîñòè è ìèíèìàëüíàÿ ðàáîòà 
ðàçðóøåíèÿ íèæíåé ÷åëþñòè îñòàâàëèñü ìåíüøå 
êîíòðîëüíûõ äî êîíöà ïåðèîäà íàáëþäåíèÿ – ñîîò-
âåòñòâåííî íà 17,10 %, 14. 35 %, 8,68 % è 6. 36 %, è 
íà 16,17 %. 10,06 %, 7,90 % è 5,17 %. 

Ñ öåëüþ êîððåêöèè âûÿâëåííûõ èçìåíåíèé íàìè 
áûëè èñïîëüçîâàíû ðàñòâîð òèîòðèàçîëèíà è íà-
ñòîéêà ýõèíàöåè ïóðïóðíîé. 

Ââåäåíèå íåïîëîâîçðåëûì êðûñàì åæåäíåâ-
íî íà ïðîòÿæåíèè äâóõ ìåñÿöåâ âíóòðèáðþøèííî 
àìïóëÿðíîãî 2,5 % ðàñòâîðà òèîòðèàçîëèíà â äî-
çèðîâêå 117,4 ìã/êã íà ôîíå èíãàëÿöèé ïàðàìè òî-
ëóîëà, ñîïðîâîæäàëîñü ñãëàæèâàíèåì âûÿâëåííûõ 
èçìåíåíèé. 

Ïî îêîí÷àíèþ èíãàëÿöèè ïàðàìè òîëóîëà (1 äåíü 
íàáëþäåíèÿ) óäåëüíàÿ ñòðåëà ïðîãèáà ïëå÷åâîé 
êîñòè áûëà ìåíüøå ïîêàçàòåëåé 2-é ãðóïïû (èíãà-
ëÿöèè ïàðàìè òîëóîëà áåç ïðèìåíåíèÿ òèîòðèàçî-
ëèíà) íà 8,46 %, à ðàçðóøàþùèé ìîìåíò, ïðåäåë 
ïðî÷íîñòè, ìîäóëü óïðóãîñòè è ìèíèìàëüíàÿ ðàáîòà 
ðàçðóøåíèÿ êîñòè áûëè áîëüøå êîíòðîëüíûõ ïîêà-
çàòåëåé ñîîòâåòñòâåííî íà 5,17 %, 10,45 %, 10,03 % 
è 9,18 %. 

Â íèæíåé ÷åëþñòè íà 1 äåíü íàáëþäåíèÿ óäåëü-
íàÿ ñòðåëà ïðîãèáà áûëà ìåíüøå çíà÷åíèé 2-é 
ãðóïïû íà 7,68 %, à ðàçðóøàþùèé ìîìåíò, ïðåäåë 
ïðî÷íîñòè, ìîäóëü óïðóãîñòè è ìèíèìàëüíàÿ ðà-
áîòà ðàçðóøåíèÿ êîñòè áûëè áîëüøå êîíòðîëüíûõ 

ïîêàçàòåëåé ñîîòâåòñòâåííî íà 7,53 %, 14,25 %, 
13,13 % è 8,39 %. 

Ïåðèîä ðåàäàïòàöèè â óñëîâèÿõ 3-é ãðóïïû íà-
øåãî ýêñïåðèìåíòà ó íåïîëîâîçðåëûõ êðûñ õàðàê-
òåðèçîâàëñÿ áûñòðûì âîññòàíîâëåíèåì ïîêàçàòå-
ëåé ïðî÷íîñòè êîñòåé. Ïðè ýòîì äëÿ ïëå÷åâîé êîñòè 
îòêëîíåíèÿ îò àíàëîãè÷íûõ ïîêàçàòåëåé 2-é ãðóï-
ïû ðåãèñòðèðîâàëèñü ëèøü íà 7 äåíü íàáëþäåíèÿ, 
êîãäà óäåëüíàÿ ñòðåëà ïðîãèáà áûëà ìåíüøå êîí-
òðîëüíîé íà 8,11 %, à ðàçðóøàþùèé ìîìåíò, ïðåäåë 
ïðî÷íîñòè, ìîäóëü óïðóãîñòè è ìèíèìàëüíàÿ ðàáîòà 
ðàçðóøåíèÿ êîñòè áûëè áîëüøå êîíòðîëüíûõ ïîêà-
çàòåëåé ñîîòâåòñòâåííî íà 5,80 %, 8,59 %, 6,30 % è 
9,28 %. 

Äëÿ íèæíåé ÷åëþñòè óäåëüíàÿ ñòðåëà ïðîãèáà âî 
âñå ñðîêè íàáëþäåíèÿ áûëà ìåíüøå çíà÷åíèé 2-é 
ãðóïïû ñîîòâåòñòâåííî íà 10,82 %, 6,38 %, 5,69 % è 
4,88 %, à ïðåäåë ïðî÷íîñòè è ìèíèìàëüíàÿ ðàáîòà 
ðàçðóøåíèÿ – áîëüøå íà 13,51 %, 9,65 %, 6,61 % è 
6,83 %, è íà 11,29 %, 7,11 %, 6,24 % è 6,08 %. Ðàçðó-
øàþùèé ìîìåíò è ìîäóëü óïðóãîñòè áûëè áîëüøå 
çíà÷åíèé 2-é ãðóïïû íà 7 è 15 äåíü íàáëþäåíèÿ íà 
6,71 % è 5,69 %, è íà 11,29 % è 7,11 %. 

Âíóòðèæåëóäî÷íîå åæåäíåâíîå ââåäåíèå íà-
ñòîéêè ýõèíàöåè ïóðïóðíîé èç ðàñ÷¸òà 0,1 ìã ñóõî-
ãî âåùåñòâà íà 100 ã ìàññû êðûñû îäíîâðåìåííî ñ 
èíãàëÿöèåé òîëóîëà òàêæå ñãëàæèâàëî íåãàòèâíîå 
âëèÿíèå ïàðîâ òîëóîëà íà ïðî÷íîñòü êîñòåé, íî íå-
ñêîëüêî ìåíüøå, ÷åì ââåäåíèå òèîòðèàçîëèíà. 

Íà 1 äåíü íàáëþäåíèÿ äëÿ ïëå÷åâîé êîñòè ëèøü 
çíà÷åíèå óäåëüíîé ñòðåëû ïðîãèáà ïëå÷åâîé êîñòè 
áûëî ìåíüøå àíàëîãè÷íîãî âî 2-é ãðóïïå – íà 
5,34 %. Â äàëüíåéøåì, â ïåðèîä ðåàäàïòàöèè, ëèøü 
ìèíèìàëüíàÿ ðàáîòà ðàçðóøåíèÿ ïëå÷åâîé êîñòè 
áûëà áîëüøå çíà÷åíèé 2-é ãðóïïû íà 15 è 60 äåíü íà 
12,27 % è 5,67 %. 

Äëÿ íèæíåé ÷åëþñòè óäåëüíàÿ ñòðåëà ïðîãèáà 
áûëà ìåíüøå çíà÷åíèé 2-é ãðóïïû íà 1, 7, 30 è 60 
äåíü íàáëþäåíèÿ ñîîòâåòñòâåííî íà 7,11 %, 7,12 %, 
4,92 % è 4,46 %. Ïðè ýòîì ïðåäåë ïðî÷íîñòè áûë 
áîëüøå êîíòðîëüíûõ çíà÷åíèé âî âñå ñðîêè íà-
áëþäåíèÿ ñîîòâåòñòâåííî íà 9,43 %, 9,01 %, 7,46 %, 
5,04 % è 6,25 %, à ìîäóëü óïðóãîñòè ñ 1 ïî 15 äåíü 
– íà 4,80 %, 7,98 % è 8,62 %. Òàêæå, ðàçðóùàþùèé 
ìîìåíò íèæíåé ÷åëþñòè áûë áîëüøå êîíòðîëüíîãî 
íà 5,22 %, à ìèíèìàëüíàÿ ðàáîòà ðàçðóøåíèÿ íà 7, 
30 è 60 äåíü – íà 8,05 %, 4,73 % è 4,85 %. 

Òàêèì îáðàçîì, èçìåíåíèÿ ïðî÷íîñòè è íèæíåé 
÷åëþñòè è ïëå÷åâîé êîñòè â óñëîâèÿõ íàøåãî ýêñïå-
ðèìåíòà áûëè â öåëîì îäíîíàïðàâëåííûìè, íî äëÿ 
íèæíåé ÷åëþñòè àìïëèòóäà îòêëîíåíèé è äëèòåëü-
íîñòü ïåðèîäà ðåàäàïòàöèè â öåëîì áûëè âûøå. 

Ìîæíî ïðåäïîëîæèòü, ÷òî òàêèå îòëè÷èÿ ñâÿçà-
íû ñ ìîðôî-ôóíêöèî íà ëü íûìè îñîáåííîñòÿìè Í× 
áåëûõ êðûñ, à èìåííî ñ òåì, ÷òî íèæíÿÿ ÷åëþñòü 
êðûñû ïîäâåðãàåòñÿ ïîñòîÿííîé äèíàìè÷åñêîé ôè-
çè÷åñêîé íàãðóçêå [8]. 

Âûâîäû. 
1. Ïîñëå 60-äíåâíîãî èíãàëÿöèîííîãî âîçäåé-

ñòâèÿ ïàðîâ òîëóîëà íàáëþäàëîñü ñíèæåíèå ìåõà-
íè÷åñêîé ïðî÷íîñòè ïëå÷åâîé êîñòè áåëûõ êðûñ. 
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2. Â ïåðèîä ðåàäàïòàöèè ïîñëå âîçäåéñòâèÿ 
ïàðîâ òîëóîëà òåìïû ïðî÷íîñòü ïëå÷åâîé êîñòè è 
íèæíåé ÷åëþñòè âîññòàíàâëèâàëàñü äî 30 äíÿ íà-
áëþäåíèÿ. 

3. Ïðèìåíåíèå íà ôîíå èíãàëÿöèé òîëóîëîì òè-
îòðèàçîëèíà ëèáî íàñòîéêè ýõèíàöåè ïóðïóðíîé ñî-
ïðîâîæäàëîñü ñãëàæèâàíèåì íåãàòèâíîãî âëèÿíèÿ 
òîëóîëà íà ïðî÷íîñòü ïëå÷åâîé êîñòè. Èñïîëüçîâà-

íèå òèîòðèàçîëèíà áûëî áîëåå ýôôåêòèâíûì, ÷åì 
ïðèìåíåíèå ýõèíàöåè. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Äëÿ ïîäòâåðæäåíèÿ ïîëó÷åííûõ ðåçóëüòàòîâ â 
äàëüíåéøåì ïëàíèðóåòñÿ ïðîâåñòè áèîõèìè÷åñêîå 
èññëåäîâàíèå áèîìèíåðàëîâ êîñòíîãî âåùåñòâà 
ðàçëè÷íûõ êîñòåé ó áåëûõ êðûñ ðàçíîãî âîçðàñòà â 
óñëîâèÿõ íàøåãî ýêñïåðèìåíòà. 
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ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ Ì²ÖÍÎÑÒ² ÍÈÆÍ²Õ ÙÅËÅÏ ² ÏËÅ×ÎÂÈÕ Ê²ÑÒÎÊ Ó ÑÒÀÒÅÂÎÍÅÇÐ²ËÈÕ Á²ËÈÕ 

ÙÓÐ²Â Ï²ÑËß ÒÐÈÂÀËÎÃÎ ÂÏËÈÂÓ ÏÀÐ²Â ÒÎËÓÎËÓ 
Ñêîðîáîãàòîâ À. Í., Ãàâðèëîâ Â. À. 
Ðåçþìå. Âñòàíîâèëè, ùî ï³ñëÿ 60-äåííîãî ³íãàëÿö³éíîãî âïëèâó ïàð³â òîëóîëó ñïîñòåð³ãàëîñÿ çíèæåííÿ 

ìåõàí³÷íî¿ ì³öíîñò³ íèæíüî¿ ùåëåïè ³ ïëå÷îâî¿ ê³ñòêè ñòàòåâîíåçð³ëèõ á³ëèõ ùóð³â. Ó ïåð³îä ðåàäàïòàö³¿ ï³ñëÿ 
âïëèâó ïàð³â òîëóîëó ì³öí³ñòü íèæíüî¿ ùåëåïè ³ ïëå÷îâî¿ ê³ñòêè ï³ñëÿ 15 äíÿ â³äíîâëþâàëàñÿ. Çàñòîñóâàííÿ 
íà òë³ ³íãàëÿö³é òîëóîëîì ò³îòðèàçîë³íó àáî íàñòîÿíêè åõ³íàöå¿ ïóðïóðîâî¿ ñóïðîâîäæóâàëîñÿ çãëàäæóâàííÿì 
íåãàòèâíîãî âïëèâó òîëóîëó íà ì³öí³ñòü ïëå÷îâî¿ ê³ñòêè. Âèêîðèñòàííÿ ò³îòðèàçîë³íó áóëî åôåêòèâí³øèì, í³æ 
çàñòîñóâàííÿ åõ³íàöå¿. 

Êëþ÷îâ³ ñëîâà: íèæíÿ ùåëåïà, ïëå÷îâà ê³ñòêà, ì³öí³ñòü, òîëóîë, ò³îòðèàçîë³í, íàñòîÿíêà åõ³íàöå¿ 
ïóðïóðîâî¿. 
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ÏÐÎ×ÍÎÑÒÍÛÅ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ ÍÈÆÍÈÕ ×ÅËÞÑÒÅÉ È ÏËÅ×ÅÂÛÕ ÊÎÑÒÅÉ Ó ÍÅÏÎËÎÂÎÇ-

ÐÅËÛÕ ÁÅËÛÕ ÊÐÛÑ ÏÎÑËÅ ÄËÈÒÅËÜÍÎÃÎ ÂËÈßÍÈß ÏÀÐÎÂ ÒÎËÓÎËÀ 
Ñêîðîáîãàòîâ À. Í., Ãàâðèëîâ Â. À. 
Ðåçþìå. Óñòàíîâèëè, ÷òî ïîñëå 60-äíåâíîãî èíãàëÿöèîííîãî âîçäåéñòâèÿ ïàðîâ òîëóîëà íàáëþäàëîñü 

ñíèæåíèå ìåõàíè÷åñêîé ïðî÷íîñòè íèæíåé ÷åëþñòè è ïëå÷åâîé êîñòè íåïîëîâîçðåëûõ áåëûõ êðûñ. Â ïå-
ðèîä ðåàäàïòàöèè ïîñëå âîçäåéñòâèÿ ïàðîâ òîëóîëà ïðî÷íîñòü íèæíåé ÷åëþñòè è ïëå÷åâîé êîñòè ïîñëå 15 
äíÿ âîññòàíàâëèâàëàñü. Ïðèìåíåíèå íà ôîíå èíãàëÿöèé òîëóîëîì òèîòðèàçîëèíà ëèáî íàñòîéêè ýõèíàöåè 
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ïóðïóðíîé ñîïðîâîæäàëîñü ñãëàæèâàíèåì íåãàòèâíîãî âëèÿíèÿ òîëóîëà íà ïðî÷íîñòü êîñòåé. Èñïîëüçîâà-
íèå òèîòðèàçîëèíà áûëî áîëåå ýôôåêòèâíûì, ÷åì ïðèìåíåíèå ýõèíàöåè. 

Êëþ÷åâûå ñëîâà: íèæíÿÿ ÷åëþñòü, ïëå÷åâàÿ êîñòü, ïðî÷íîñòü, òîëóîë, òèîòðèàçîëèí, íàñòîéêà ýõèíà-
öåè ïóðïóðíîé. 

UDC 591. 445:57. 044
Strength Features of Rat Mandible and Humerus after Long-Term Influence of Toluene Vapors
Skorobogatov A. N., Gavrilov V. A. 
Abstract. Aim was to determine strength features of mandibles and humeri after 60-day influence with toluene 

vapors and to assess possibility to correct adverse reactions with thiotriazoline and Echianceae tinctura. 
Materials and methods. The study involved 140 young male rats. The animals were distributed into the groups 

as follows; the first group comprised animals that received injections of isotonic solution of sodium chloride into 
peritoneal cavity, second group comprised the animals that received inhalations of toluene in the inhalation camera 
once a day in dosage of 10 MPC as a single 4-hour exposure, the third group comprised the animals that received 
daily intraperitoneal injections of 2. 5 % thiotriazoline and toluene inhalations and the fourth group received per os 
Echinacaea tinctura in dosage of 1 mg of active component per 100 g of body weight. 

The strength parameters were determined by means of universal loading test device R-0. 5 at loading rate of 0. 
25 mm per min up to destruction. From data obtained we calculated specific bending deflection, breaking point, 
elasticity modulus and minimum destruction work. 

Results and discussion. Inhalation of toluene resulted in decrease of bone strength. Thus specific bending de-
flection values in humerus by the first day of observation period were higher than those of the controls by 15. 48 % 
and fracture point, breaking point, elasticity modulus and minimum destruction work were lower as compared to 
controls by 11. 36 %, 18. 50 %, 17. 05 % and 15. 97 % respectively. In mandible specific bending deflection values 
were higher than those of the controls by 7. 68 % and fracture point, breaking point, elasticity modulus and minimum 
destruction work were lower as compared to controls by 7. 53 %, 14. 25 %, 13. 13 % and 8. 39 %. 

In readaptation period changes in humerus persisted up to the 15th day of observation, namely specific bending 
deflection vales were higher than those of the controls by the 7th and the 15th days of observation by 11. 76 % and 5. 
35 % respectively while fracture point, breaking point, elasticity modulus and minimum destruction work were lower 
as compared to controls by 9. 40 % and 8. 57 %, by 10. 31 % and 8. 79 %, and by 12. 23 % and 9. 52 % respectively. 
In mandible changes persisted up to the 30th day of observation. For instance, specific bending deflection values 
were higher than those of the controls in a period from the 7th to the 30th day of observation by 17. 13 %, 10. 27 % 
and 7. 67 % respectively. Also, fracture point and elasticity modulus by the 7th and the 15th days of observation were 
lower by 11. 03 % and 8. 11 %, and by 16. 42 % and 11. 09 % respectively. 

For correction of adverse effects of toluene we selected thiotriazoline and Echinacaea tinctura. 
Injections of 2. 5 % solution of thiotriazoline reduced adverse effects of toluene shown as return of strength 

parameters to baseline values. For instance values of the specific bending deflection in this case were lower than 
those of the group 2 (toluene exposure) by 8. 46 % for humerus and by 7. 68 % for mandible. Echinacaea tinctura 
had the same effects on both humerus and mandible yet its effects were less expressed that is thiotriazoline proved 
to be more effective than Echinacaea tinctura. Here values of the specific bending deflection in this case were lower 
than those of the group 2 by 5. 34 % for humerus and by 7. 11 %, 7. 12 %, 492 % and 4. 46 % with respect to obser-
vation terms (1st, 7th, 30th, and 60th days). 

Strength features changes of both humerus and mandible thus appeared to be uniform but in mandible changes 
amplitude and readaptation period length appear to be higher than those of the humerus. One can assume that it 
comes from morphological and functional features of the mandible i. e. mandible undergoes continuous dynamic 
mechanical load. 

Conclusions. Daily 60-day exposure to toluene affects bone strength of mandible and humerus. In readapta-
tion period restoration of bone strength continued up to the 3oth day of observation. Thiotriazoline and Echinacaea 
tinctura reduced adverse effects of toluene on bone strength and thiotriazoline appeared to be more effective than-
hinacaea tinctura. 

Key words: lower jaw, humerus, strength, toluene, thiotriazoline, tincture of Echinacea purpurea. 
Ðåöåíçåíò – ïðîô. Êîñòèëåíêî Þ. Ï. 
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