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Введение

Âðîæäåííûå ïîðîêè ðàçâèòèÿ ïðåäñòàâëÿþò
â íàñòîÿùåå âðåìÿ ñåðüåçíóþ ìåäèêî-ñîöè-
àëüíóþ ïðîáëåìó äëÿ âñåõ ñòðàí ìèðà, ïîñêîëüêó
ýòà ïàòîëîãèÿ çàíèìàåò âåäóùåå ìåñòî â ñòðóêòó-
ðå ïðè÷èí ïåðèíàòåëüíîé, íåîíàòàëüíîé, ìëàäåí-
÷åñêîé ñìåðòíîñòè, çàáîëåâàåìîñòè è äåòñêîé
èíâàëèäíîñòè [Æó÷åíêî, Òàìàçÿí, 2010]. Ïî äàí-
íûì Âñåìèðíîé îðãàíèçàöèè çäðàâîîõðàíåíèÿ
(ÂÎÇ), â ìèðå åæåãîäíàÿ ÷àñòîòà ðîæäåíèÿ äåòåé

ñ âðîæäåííûìè ïîðîêàìè ðàçâèòèÿ ñîñòàâëÿåò 4–
6%, ïðè ýòîì â ïîëîâèíå ñëó÷àåâ – ýòî ñìåðòåëü-
íûå è òÿæåëûå ÂÏÐ, òðåáóþùèå ñëîæíîé õèðóð-
ãè÷åñêîé êîððåêöèè [Carmona, 2005]. Â Ðîññèè
ñðåäíåå ÷èñëî äåòåé, ðîäèâøèõñÿ ñ ÂÏÐ, ñîñòàâ-
ëÿåò 50 000 â ãîä, à îáùåå ÷èñëî òàêèõ áîëüíûõ â
íàñòîÿùåå âðåìÿ áîëåå 1.5 ìëí ÷åëîâåê, ïðè ýòîì
íàèáîëåå ÷àñòûìè è âûñîêîëåòàëüíûìè ÿâëÿþò-
ñÿ ÂÏÐ îðãàíîâ ñèñòåìû êðîâîîáðàùåíèÿ, íåðâ-
íîé ñèñòåìû è ìíîæåñòâåííûå ÂÏÐ [Æó÷åíêî,
Òàìàçÿí, 2010]. Ïðè ýòîì äî 80% òÿæåëûõ ÂÏÐ
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Öåëü èññëåäîâàíèÿ. Îïðåäåëèòü âîçìîæíîå âëèÿíèå õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî
âîçäóõà íà ÷àñòîòó öèòîãåíåòè÷åñêèõ íàðóøåíèé â áóêêàëüíîì ýïèòåëèè ðîæåíèö ñ âðîæäåííûìè
ïîðîêàìè ðàçâèòèÿ ïëîäà (ÂÏÐ).

Ìàòåðèàëû è ìåòîäû. Ïðîâåäåíà ñðàâíèòåëüíàÿ îöåíêà ÷àñòîòû öèòîãåíåòè÷åñêèõ íàðóøå-
íèé, ïîêàçàòåëåé ïðîëèôåðàöèè è äåñòðóêöèè ÿäðà â áóêêàëüíîì ýïèòåëèè ðîæåíèö 20–30 ëåò ñ
ÂÏÐ è áåç ÂÏÐ ïëîäà, ïðîæèâàþùèõ íà òåððèòîðèÿõ ñ ðàçëè÷íûì óðîâíåì õèìè÷åñêîãî çàãðÿçíå-
íèÿ àòìîñôåðíîãî âîçäóõà. Óðîâíè õèìè÷åñêîãî çàãðÿçíåíèÿ òåððèòîðèé Áðÿíñêîé îáëàñòè êî-
ëåáëþòñÿ â øèðîêèõ ïðåäåëàõ – îò 0.5 äî 13401.2 òîíí â ãîä ïî âàëîâûì âûáðîñàì â àòìîñôåðó,
îò 0.5 äî 37161.3 êã/êì2 ïî âàëîâûì âûáðîñàì â àòìîñôåðó â ïåðåñ÷åòå íà ïëîùàäü ðàéîíà è îò 0
äî 171.6 êã/÷åë/ãîä ïî ñðåäíåãîäîâûì òîêñè÷åñêèì íàãðóçêàì íà æèòåëÿ. Èññëåäîâàíèÿ öèòîãåíå-
òè÷åñêîãî ñòàòóñà ðîæåíèö ïðîâîäèëèñü íà îñíîâå ìåòîäà àíàëèçà ìèêðîÿäåð è àíîìàëèé ÿäðà â
ýêñôîëèàòèâíûõ êëåòêàõ ÷åëîâåêà. Íà ïðîòÿæåíèè ïîëóãîäà (ìàðò-àâãóñò 2013 ã.) ó 70 ðîæåíèö
ïðîâîäèëñÿ çàáîð áóêêàëüíîãî ýïèòåëèÿ. Îò êàæäîé ðîæåíèöû èçó÷àëîñü îò 500 äî 1500 êëåòîê,
çàòåì ïðîèçâîäèëñÿ ïåðåñ÷åò íà 1000 êëåòîê (‰). Âñåãî ïðîàíàëèçèðîâàíî 68000 êëåòîê.

Ðåçóëüòàòû è îáñóæäåíèå. Ïîêàçàíî, ÷òî ó ðîæåíèö êàê ñ ÂÏÐ, òàê è áåç ÂÏÐ ïëîäà, ïðîæèâàþ-
ùèõ â óñëîâèÿõ õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà, ðåãèñòðèðóåòñÿ ïîâûøåííîå ÷èñëî
êëåòîê ñ êàðèîïèêíîçîì è êàðèîëèçèñîì, ÷òî óêàçûâàåò íà âîçìîæíîå íåãàòèâíîå âëèÿíèå òåõíî-
ãåííûõ òîêñèêàíòîâ íà öèòîãåíåòè÷åñêèé ñòàòóñ æåíñêîãî îðãàíèçìà. Ïðè ýòîì ó ðîæåíèö ñ
ÂÏÐ ïëîäà ÷àñòîòà êëåòîê ñ êàðèîïèêíîçîì â 1.3 (ð>0.05), à ñ êàðèîëèçèñîì â 2.5 (p<0.001) ðàçà
ïðåâûøàåò àíàëîãè÷íûå ïîêàçàòåëè ðîæåíèö áåç ÂÏÐ ïëîäà. Ïîëó÷åííûå äàííûå ìîãóò ñëóæèòü
îäíèì èç êðèòåðèåâ âûÿâëåíèÿ ãðóïï ïîâûøåííîãî ðèñêà ôîðìèðîâàíèÿ ÂÏÐ ó ïëîäà ïðè ìàññîâûõ
ïîïóëÿöèîííûõ îáñëåäîâàíèÿõ ðîæåíèö.

Êëþ÷åâûå ñëîâà: âðîæäåííûå ïîðîêè ðàçâèòèÿ ïëîäà, ðîæåíèöû, öèòîãåíåòè÷åñêèé ñòàòóñ,
áóêêàëüíûé ýïèòåëèé, ìèêðîÿäåðíûé òåñò, õèìè÷åñêîå çàãðÿçíåíèå àòìîñôåðû, ñðåäíåãîäîâûå
òîêñè÷åñêèå íàãðóçêè, Áðÿíñêàÿ îáëàñòü
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çàêàí÷èâàþòñÿ ñìåðòüþ ðåáåíêà â ìëàäåí÷åñêîì
âîçðàñòå íå îïðàâäûâàÿ îãðîìíûõ çàòðàò íà ëå-
÷åíèå è óõîä çà íèì, à ðåàáèëèòàöèîííàÿ ïîìîùü
ïðè âûæèâàíèè áîëüíîãî ðåáåíêà íå â ïîëíîé
ìåðå ìîæåò îáåñïå÷èòü êà÷åñòâî åãî çäîðîâüÿ,
íåîáõîäèìîå äëÿ ïîëíîöåííîé èíòåãðàöèè â îá-
ùåñòâî [Æó÷åíêî, Òàìàçÿí, 2010]. Âñå ýòî îïðå-
äåëÿåò ðàçâèòèå ïðîôèëàêòèêè ÂÏÐ êàê àêòóàëü-
íåéøóþ çàäà÷ó çäðàâîîõðàíåíèÿ, ïîäòâåðæäàÿ
îñîáóþ ñîöèàëüíóþ è ìåäèöèíñêóþ çíà÷èìîñòü
ïðîáëåìû.

Îñîáî çíà÷èìûì â âîçíèêíîâåíèè âðîæäåí-
íûõ ïîðîêîâ ðàçâèòèÿ ïëîäà ÿâëÿåòñÿ ýêîëîãè÷åñ-
êèé ôàêòîð. Ê íàñòîÿùåìó âðåìåíè íàêîïëåí îá-
øèðíûé ìàòåðèàë, ñâèäåòåëüñòâóþùèé î íåãàòèâ-
íîì âëèÿíèè òîêñèêî-õèìè÷åñêîãî çàãðÿçíåíèÿ
îêðóæàþùåé ñðåäû íà ôîðìèðîâàíèå ÂÏÐ [Àí-
òîíîâ, 2008; Âåðçèëèíà, 2008; Àíòîíîâà, 2010].
Òàê, òîëüêî «âêëàä» çàãðÿçíåíèÿ àòìîñôåðíîãî
âîçäóõà ïî îòíîøåíèþ ê äðóãèì îáúåêòàì îêðó-
æàþùåé ñðåäû ñîñòàâëÿåò 80–90% îò ñóììàðíî-
ãî êàíöåðîãåííîãî è íåêàíöåðîãåííîãî ðèñêà, ñâÿ-
çàííîãî ñ âîçäåéñòâèåì çàãðÿçíåíèé îáúåêòîâ
îêðóæàþùåé ñðåäû [Ðàõìàíèí, 2007]. Ïî îôèöè-
àëüíûì äàííûì Ìèíèñòåðñòâà ïðèðîäíûõ ðåñóð-
ñîâ è ýêîëîãèè ÐÔ, õèìè÷åñêîå çàãðÿçíåíèå àò-
ìîñôåðíîãî âîçäóõà â ÐÔ ïî òàêèì âåùåñòâàì,
êàê áåíç(à)ïèðåí, ñâèíåö, ôîðìàëüäåãèä, ôåíîë,
îêñèä è äèîêñèä àçîòà, ôòîðèñòûé è õëîðèñòûé
âîäîðîä, ýòèëáåíçîë, ñåðîâîäîðîä, ñåðîóãëåðîä,
âçâåøåííûå âåùåñòâà è ñàæà îñòàåòñÿ âûñîêèì
[Ãîñóäàðñòâåííûé äîêëàä… 2011]. Òàê, â 58% ãî-
ðîäàõ Ðîññèè èíäåêñ çàãðÿçíåíèÿ àòìîñôåðû
(ÈÇÀ), ó÷èòûâàþùèé íåñêîëüêî ïðèìåñåé òîêñè-
êàíòîâ è õàðàêòåðèçóþùèé óðîâåíü õðîíè÷åñêîãî
âîçäåéñòâèÿ îöåíèâàåòñÿ êàê î÷åíü âûñîêèé
(ÈÇÀ≥14) è âûñîêèé (ÈÇÀ îò 7 äî 13), â 25% ãîðî-
äîâ – ïîâûøåííûé (ÈÇÀ îò 5 äî 6) è òîëüêî â 17% –
íèçêèé (ÈÇÀ<5). Â ãîðîäàõ ñ âûñîêèì è î÷åíü âû-
ñîêèì óðîâíåì çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäó-
õà ïðîæèâàåò 55.1 ìëí ÷åëîâåê, ÷òî ñîñòàâëÿåò
53% ãîðîäñêîãî íàñåëåíèÿ Ðîññèè [Ãîñóäàðñòâåí-
íûé äîêëàä … 2011]. Â ãîðîäàõ Áðÿíñêîé îáëàñòè
48% ãîðîäñêîãî íàñåëåíèÿ ïðîæèâàþò ñ âûñîêèì
óðîâíåì çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà
(ÈÇÀ>7) [Ãîñóäàðñòâåííûé äîêëàä… 2010]. Ïîñòî-
ÿííîå óõóäøåíèå ýêîëîãè÷åñêîé ñèòóàöèè ïðèâî-
äèò ê ïîâûøåíèþ ÷èñëà ìóòàãåííûõ ôàêòîðîâ,
ñîçäàâàÿ ðåàëüíóþ îñíîâó äëÿ óâåëè÷åíèÿ ãåíå-
òè÷åñêîãî ãðóçà, èçìåíåíèÿ òåìïîâ ìóòàöèîííîãî
ïðîöåññà [ßáëîêîâ, 2004]. Àíàëèç ïîêàçàë, ÷òî ó
äåòåé, ïðîæèâàþùèõ â óñëîâèÿõ âûñîêîãî óðîâíÿ
õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà,
ðåãèñòðèðóþòñÿ öèòîãåíåòè÷åñêèå íàðóøåíèÿ â
áóêêàëüíîì ýïèòåëèè, ïðîÿâëÿþùèåñÿ ñòàòèñòè-
÷åñêè äîñòîâåðíûì óâåëè÷åíèåì ÷àñòîòû êëåòîê

ñ ìèêðîÿäðàìè, äâóÿäåðíûõ êëåòîê, êëåòîê ñ êàðè-
îïèêíîçîì è êàðèîëèçèñîì ïî ñðàâíåíèþ ñ êîíò-
ðîëåì [Þð÷åíêî ñ ñîàâò,. 2007; Êîðñàêîâ ñ ñîàâò.,
2012]. Â ýòîé ñâÿçè îäíèì èç âîçìîæíûõ ìåòîäîâ
ïðîôèëàêòèêè ÂÏÐ ÿâëÿåòñÿ ðàííÿÿ äèàãíîñòèêà
öèòîãåíåòè÷åñêèõ íàðóøåíèé ó ðîæåíèö ïóòåì
ïðîâåäåíèÿ ìèêðîÿäåðíîãî òåñòà â áóêêàëüíîì
ýïèòåëèè, ÷òî ïðåäñòàâëÿåò ñîáîé íàèáîëåå ýêî-
íîìè÷íîå, áûñòðîå è ìíîãîôàêòîðíîå êîëè÷åñòâåí-
íîå èññëåäîâàíèå, ïîçâîëÿþùèå âûÿâëÿòü ãðóïïû
ïîâûøåííîãî ðèñêà ïðè ìàññîâûõ ïîïóëÿöèîííûõ
îáñëåäîâàíèÿõ è îáíàðóæåíèÿ âîçìîæíîãî ãåíî-
òîêñè÷åñêîãî âîçäåéñòâèÿ íà êëåòêè îðãàíèçìà.

Èçó÷åíèå öèòîãåíåòè÷åñêîãî ñòàòóñà ðîæåíèö,
ïðîæèâàþùèõ â òàêèõ óñëîâèÿõ, ïðåäñòàâëÿåòñÿ
êðàéíå âàæíûì äëÿ îöåíêè âîçìîæíîãî âëèÿíèÿ
õèìè÷åñêîãî çàãðÿçíåíèÿ îêðóæàþùåé ñðåäû íà
÷àñòîòó ôîðìèðîâàíèÿ ÂÏÐ ó ïëîäà.

Материалы и методы исследования

Íàìè ïðîâåäåíà ñðàâíèòåëüíàÿ îöåíêà ÷àñ-
òîòû öèòîãåíåòè÷åñêèõ íàðóøåíèé, ïîêàçàòåëåé
ïðîëèôåðàöèè è äåñòðóêöèè ÿäðà â áóêêàëüíîì
ýïèòåëèè ðîæåíèö 20–30 ëåò ñ ÂÏÐ è áåç ÂÏÐ
ïëîäà, ïðîæèâàþùèõ íà òåððèòîðèÿõ ñ ðàçëè÷íûì
óðîâíåì õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî
âîçäóõà. Óðîâíè õèìè÷åñêîãî çàãðÿçíåíèÿ òåððè-
òîðèé Áðÿíñêîé îáëàñòè àíàëèçèðîâàëèñü çà ïå-
ðèîä 2000–2009 ãã. è êîëåáëþòñÿ â øèðîêèõ ïðå-
äåëàõ – îò 0.5 äî 13401.2 òîíí â ãîä ïî âàëîâûì
âûáðîñàì â àòìîñôåðó, îò 0.5 äî 37161.3 êã/êì2

ïî âàëîâûì âûáðîñàì â àòìîñôåðó â ïåðåñ÷åòå
íà ïëîùàäü ðàéîíà è îò 0 äî 171.6 êã/÷åë/ãîä ïî
ñðåäíåãîäîâûì òîêñè÷åñêèì íàãðóçêàì íà æèòå-
ëÿ (òàáë. 1).

Ó ðîæåíèö ñ ÂÏÐ ïëîäà, ïðîæèâàþùèõ íà òåð-
ðèòîðèÿõ õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðû,
çàðåãèñòðèðîâàíû ñëåäóþùèå âðîæäåííûå àíî-
ìàëèè (ñîãëàñíî Ìåæäóíàðîäíîé êëàññèôèêàöèè
áîëåçíåé 10-ãî ïåðåñìîòðà): 1) Q00-Q07 ÂÏÐ íå-
ðâíîé ñèñòåìû (àêðàíèÿ, öèêëîïèÿ, ãèäðîöåôà-
ëèÿ, ìèêðîöåôàëèÿ, ðàñùåïëåíèå ïîçâîíî÷íèêà);
2) Q20-Q28 ÂÏÐ ñèñòåìû êðîâîîáðàùåíèÿ (àòðå-
çèÿ ëåãî÷íîãî ñòâîëà, ãèïîïëàçèÿ ïðàâûõ è ëåâûõ
îòäåëîâ ñåðäöà, êàðäèîìåãàëèÿ, àîðòàëüíûé ïî-
ðîê ñåðäöà); 3) Q64-Q79 ÂÏÐ êîñòíî-ìûøå÷íîé
ñèñòåìû (òàíàòàôîðíàÿ äèñïëàçèÿ, ñïèííîìîçãî-
âàÿ ãðûæà, òåðàòîìà ÿè÷íèêîâ); 4) Q35-Q37 ðàñ-
ùåëèíà ãóáû è íåáà (çàÿ÷üÿ ãóáà, âîë÷üÿ ïàñòü).

Èññëåäîâàíèÿ öèòîãåíåòè÷åñêîãî ñòàòóñà ðî-
æåíèö ñ ÂÏÐ è áåç ÂÏÐ ïëîäà ïðîâîäèëèñü íà îñ-
íîâå ìåòîäà àíàëèçà ìèêðîÿäåð è àíîìàëèé ÿäðà â
ýêñôîëèàòèâíûõ êëåòêàõ ÷åëîâåêà [Stich et al., 1981].
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Íà ïðîòÿæåíèè ïîëóãîäà (ìàðò-àâãóñò 2013 ã.)
ó 70 ðîæåíèö ïðîâîäèëñÿ çàáîð áóêêàëüíîãî ýïè-
òåëèÿ. Ïðè ýòîì â âûáîðêó íå âîøëè ðîæåíèöû,
èìåþùèå âîñïàëèòåëüíûå âèðóñíûå èíôåêöèè,
ïðîñòóäíûå çàáîëåâàíèÿ, êàðèåñ çóáîâ è âîñïà-
ëèòåëüíûå ïðîöåññû â ðîòîâîé ïîëîñòè, à òàêæå
ðîæåíèöû, êîòîðûå ýìèãðèðîâàëè íà èññëåäóå-
ìûå ýêîëîãè÷åñêèå òåððèòîðèè. Íà òåððèòîðèÿõ
õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà
(ã. Áðÿíñê, Äÿòüêîâñêèé, Áðÿíñêèé, Óíå÷ñêèé, Òðóá-
÷åâñêèé ðàéîíû) îáñëåäîâàíî 20 ðîæåíèö ñ ÂÏÐ
è 25 áåç ÂÏÐ ïëîäà. Íà ýêîëîãè÷åñêè áëàãîïîëó÷-
íûõ (êîíòðîëüíûõ) òåððèòîðèÿõ (Ìãëèíñêèé, Ñó-
çåìñêèé, Æèðÿòèíñêèé, Âûãîíè÷ñêèé, Íàâëèíñêèé
ðàéîíû) îáñëåäîâàíî 25 ðîæåíèö áåç ÂÏÐ ïëî-
äà. Ðîæåíèö ñ ÂÏÐ ïëîäà â êîíòðîëå áûëî çàðå-
ãèñòðèðîâàíî òîëüêî 2 ñëó÷àÿ, ïîýòîìó â âûáîðêó
ñðàâíåíèÿ îíè íå âîøëè. Îò êàæäîé ðîæåíèöû
èçó÷àëîñü îò 500 äî 1500 êëåòîê, çàòåì ïðîèçâî-
äèëñÿ ïåðåñ÷åò íà 1000 êëåòîê (‰). Âñåãî ïðîàíà-
ëèçèðîâàíî 68 000 êëåòîê.

Íà ñòåêëàõ ñ áóêêàëüíûì ýïèòåëèåì ðîæåíèö
ñ ïîìîùüþ ñâåòîâîãî ìèêðîñêîïà «Nikon» ïîäñ÷è-
òûâàëèñü: êëåòêè ñ ìèêðîÿäðàìè (ÊÌß), äâóÿäåð-
íûå êëåòêè (ÄÊ), êëåòêè ñ áîëåå ÷åì äâóìÿ ÿäðà-
ìè (Êß>2), êëåòêè ñ äâîéíûì ÿäðîì (Äß), ïðîòðó-
çèè ðàçíûõ ôîðì (ÏÐÔ), êëåòêè ñ êàðèîïèêíîçîì
(ÊÏ), êàðèîðåêñèñîì (ÊÐ) è êàðèîëèçèñîì (ÊË).
Ïåðå÷èñëåííûå ïîêàçàòåëè îöåíèâàëèñü êàê ïðè-

çíàêè íàðóøåíèÿ öèòîãåíåòè÷åñêîãî ñòàòóñà. Ìàç-
êè áóêêàëüíîãî ýïèòåëèÿ ôèêñèðîâàëèñü íà âîç-
äóõå. Ïðåïàðàòû îêðàøèâàëèñü ïî Ëåéøìàíó
(ñìåñü àçóðà 1, ìåòèëåíîâîãî ñèíåãî è æåëòîãî
âîäîðàñòâîðèìîãî ýîçèíà). Âûñóøåííûé íà âîç-
äóõå ìàçîê ôèêñèðîâàëè 3-4 ìèíóòû. Ôèêñàòîð
ñëèâàëè, ìàçîê íà ïðåäìåòíîì ñòåêëå ïðîìûâà-
ëè ïðîòî÷íîé âîäîïðîâîäíîé âîäîé ïðè ðÍ 6.5-
7.0, ò.ê. èñïîëüçîâàíèå âîäû äðóãîé ðåàêöèè ìî-
æåò ïðèâåñòè ê ïëîõîé, íåæåëàòåëüíîé, à â ðÿäå
ñëó÷àåâ è íåïðèãîäíîé äëÿ öèòîëîãè÷åñêîãî èñ-
ñëåäîâàíèÿ îêðàñêå ïðåïàðàòîâ. Ïðèãîòîâëåíèå
ôèêñàòîðà Ëåéøìàíà: 2.5 ãðàììà ñóõîãî ïîðîø-
êà êðàñêè Ëåéøìàíà ðàñòâîðÿëè â 1 ë ìåòèëîâîãî
ñïèðòà è îñòàâëÿëè íà 3 äíÿ â ñîñóäå ñ ïðèòåðòîé
ïðîáêîé, ïåðèîäè÷åñêè ïîìåøèâàëè. ×åðåç 3 äíÿ
ðàñòâîð ïðîôèëüòðîâûâàëè è ïîìåùàëè â äðóãîé
ñîñóä. Ðàñòâîð ñòîåê.

Ïîêàçàòåëè âåëè÷èí âàëîâûõ ãàçîîáðàçíûõ
ïðîìûøëåííûõ âûáðîñîâ ëåòó÷èõ îðãàíè÷åñêèõ
ñîåäèíåíèé (ËÎÑ) ñ âõîäÿùèìè â èõ ñîñòàâ áåíç-
(à)ïèðåíà, áåíçîëà, ôîðìàëüäåãèäà, ôåíîëà è
äð., îêñèäîâ àçîòà, äèîêñèäà ñåðû, îêñèäà óãëå-
ðîäà â àòìîñôåðó (òîíí â ãîä) íàìè èçó÷åíû ïî
ìàòåðèàëàì ïàñïîðòèçàöèè âñåõ ïðåäïðèÿòèé
Áðÿíñêîé îáëàñòè çà äåñÿòèëåòíèé ïåðèîä, âûïîë-
íÿþùèõ ïðîåêò ïðåäåëüíî äîïóñòèìûõ âûáðîñîâ
(2000-2009 ãã.) [Ñòåïàíåíêî, 2010]. Ïîñëåäóþùèé
ðàñ÷åò ïîêàçàòåëåé ñòåïåíè çàãðÿçíåííîñòè îò-

Òàáëèöà 1. Óðîâíè õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà íà òåððèòîðèè Áðÿíñêîé îáëàñòè
(ïî äàííûì 2000–2009 ãã.)
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äåëüíûõ ðàéîíîâ ïî ìîùíîñòè ñóììàðíûõ ãàçî-
îáðàçíûõ âûáðîñîâ, òîíí â ãîä äàííîãî òîêñèêàí-
òà â äàííîì ðàéîíå Áðÿíñêîé îáëàñòè ïðîâîäèë-
ñÿ ïóòåì ïåðåñ÷åòà âåëè÷èí ñðåäíåãîäîâîãî âûá-
ðîñà íà ïëîùàäü (ã/ì2) è íà îòäåëüíîãî æèòåëÿ
ðàéîíà (êã/÷åë/ãîä) [Ìóðàòîâà, 2010].

Çàãðÿçíåííîñòü òåððèòîðèé Áðÿíñêîé îáëàñ-
òè ïî óðîâíþ õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåð-
íîãî âîçäóõà ïðåäñòàâëåíà â òàáë.1.

Ñòàòèñòè÷åñêèé àíàëèç ïîëó÷åííûõ äàííûõ
ïðîâîäèëñÿ íàìè ñ èñïîëüçîâàíèåì ñðåäñòâ ïà-
êåòà Microsoft Excel. Â êà÷åñòâå ñðåäíåãî çíà÷å-
íèÿ âåçäå ôèãóðèðóåò âûáîðî÷íîå ñðåäíåå, òàê
êàê âûáîðî÷íûå äàííûå îáëàäàþò î÷åâèäíîé ñèì-
ìåòðèåé. Ïðè îïèñàíèè ðàçáðîñà äàííûõ èñïîëü-
çîâàëàñü îøèáêà ñðåäíåé àðèôìåòè÷åñêîé. Äëÿ
ïðîâåðêè ñòàòèñòè÷åñêîé ãèïîòåçû î çíà÷èìîñòè
îòêëîíåíèÿ òîãî èëè èíîãî ïîêàçàòåëÿ ïðèìåíÿë-
ñÿ òðàäèöèîííûé â ìåäèêî-áèîëîãè÷åñêèõ èññëå-
äîâàíèÿõ t-êðèòåðèé Ñòüþäåíòà.

Результаты исследования
и их обсуждение

Ñðàâíèòåëüíàÿ îöåíêà ÷àñòîòû öèòîãåíåòè-
÷åñêèõ íàðóøåíèé, ïîêàçàòåëåé ïðîëèôåðàöèè è
äåñòðóêöèè ÿäðà â áóêêàëüíîì ýïèòåëèè ðîæåíèö,
ïðîæèâàþùèõ â óñëîâèÿõ õèìè÷åñêîãî çàãðÿçíå-
íèÿ àòìîñôåðíîãî âîçäóõà, âûÿâëÿåò ïîâûøåííîå
÷èñëî êëåòîê ñ êàðèîïèêíîçîì (îò 9.44 äî 12.00) è
êàðèîëèçèñîì (îò 6.11 äî 15.17) êàê ó ðîæåíèö ñ
ÂÏÐ, òàê è áåç ÂÏÐ ïëîäà, ÷òî óêàçûâàåò íà âîç-
ìîæíîå íåãàòèâíîå âëèÿíèå òåõíîãåííûõ òîêñè-
êàíòîâ íà öèòîãåíåòè÷åñêèé ñòàòóñ æåíñêîãî îðãà-
íèçìà (òàáë. 2).

Ñëåäóåò îòìåòèòü, ÷òî ó ðîæåíèö ñ ÂÏÐ ïëî-
äà ÷àñòîòà êëåòîê ñ êàðèîïèêíîçîì â 1.3 (ð>0.05),
à ñ êàðèîëèçèñîì â 2.5 (p<0.001) ðàçà ïðåâûøàåò
àíàëîãè÷íûå ïîêàçàòåëè ðîæåíèö áåç ÂÏÐ ïëî-
äà, ñîñòàâëÿÿ 12.00±1.60 è 9.44±1.47 ïî êàðèîïèê-
íîçó è 15.17±1.43 è 6.11±1.15 ïî êàðèîëèçèñó
(òàáë. 2). Ïîëó÷åííûå äàííûå ìîãóò ñëóæèòü îä-
íèì èç êðèòåðèåâ âûÿâëåíèÿ ãðóïï ïîâûøåííîãî

Òàáëèöà 2. Ñðàâíèòåëüíàÿ îöåíêà ÷àñòîòû öèòîãåíåòè÷åñêèõ íàðóøåíèé, ïîêàçàòåëåé ïðîëèôåðàöèè è
äåñòðóêöèè ÿäðà â áóêêàëüíîì ýïèòåëèè ðîæåíèö ñ ÂÏÐ è áåç ÂÏÐ ïëîäà, ïðîæèâàþùèõ â óñëîâèÿõ

õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà (íà 1000 êëåòîê, ‰)

1 Ñðàâíèâàëàñü ÷àñòîòà êëåòîê ñ êàðèîëèçèñîì ó ðîæåíèö ñ ÂÏÐ è áåç ÂÏÐ ïëîäà, ïðîæèâàþùèõ íà òåððèòîðèÿõ
õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà; äâóÿäåðíûõ êëåòîê ó ðîæåíèö áåç ÂÏÐ ïëîäà, ïðîæèâàþùèõ íà
ýêîëîãè÷åñêè áëàãîïîëó÷íûõ òåððèòîðèÿõ è òåððèòîðèÿõ õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà.
2 Ñðàâíèâàëàñü ÷àñòîòà äâóÿäåðíûõ êëåòîê ó ðîæåíèö ñ ÂÏÐ ïëîäà, ïðîæèâàþùèõ íà òåððèòîðèÿõ õèìè÷åñêîãî
çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà è ðîæåíèö áåç ÂÏÐ ïëîäà, ïðîæèâàþùèõ íà ýêîëîãè÷åñêè áëàãîïîëó÷íûõ
òåððèòîðèÿõ; êëåòîê ñ ìèêðîÿäðàìè è êëåòîê ñ êàðèîëèçèñîì ó ðîæåíèö áåç ÂÏÐ ïëîäà, ïðîæèâàþùèõ íà ýêîëî-
ãè÷åñêè áëàãîïîëó÷íûõ òåððèòîðèÿõ è òåððèòîðèÿõ õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà.
3 Ñðàâíèâàëàñü ÷àñòîòà îñòàëüíûõ öèòîãåíåòè÷åñêèõ ïîêàçàòåëåé.

Ïðèìå÷àíèå: ðàçëè÷èÿ ñòàòèñòè÷åñêè äîñòîâåðíû ð<0.0011 ; ðàçëè÷èÿ ñòàòèñòè÷åñêè äîñòîâåðíû ð<0.052 ;
ðàçëè÷èÿ ñòàòèñòè÷åñêè íåäîñòîâåðíû ð>0.053
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ðèñêà ôîðìèðîâàíèÿ ÂÏÐ ó ïëîäà ïðè ìàññîâûõ
ïîïóëÿöèîííûõ îáñëåäîâàíèÿõ ðîæåíèö.

Àíàëèç öèòîãåíåòè÷åñêèõ ïîêàçàòåëåé áóê-
êàëüíîãî ýïèòåëèÿ ðîæåíèö íà òåððèòîðèÿõ õèìè-
÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà ïî
÷èñëó ÊÌß, ÏÐÔ, ÄÊ, Êß>2, êëåòîê ñ Äß è êëåòîê ñ
ÊÐ íå âûÿâèëà íåáëàãîïðèÿòíûõ èçìåíåíèé öè-
òîãåíåòè÷åñêîãî ñòàòóñà ïðè ñòàòèñòè÷åñêè íåäî-
ñòîâåðíûõ ðàçëè÷èÿõ (ð>0.05) êàê ó ðîæåíèö ñ ÂÏÐ,
òàê è áåç ÂÏÐ ïëîäà, íå ïðåâûøàÿ çíà÷åíèÿ 0.33‰
(òàáë. 2).

Ñðàâíèòåëüíàÿ îöåíêà ÷àñòîòû öèòîãåíåòè-
÷åñêèõ íàðóøåíèé, ïîêàçàòåëåé ïðîëèôåðàöèè è
äåñòðóêöèè ÿäðà â áóêêàëüíîì ýïèòåëèè ðîæåíèö
áåç ÂÏÐ ïëîäà, ïðîæèâàþùèõ íà ýêîëîãè÷åñêè
áëàãîïîëó÷íûõ òåððèòîðèÿõ, òàêæå âûÿâëÿåò ïî-
âûøåííîå ÷èñëî êëåòîê ñ êàðèîïèêíîçîì (9.00) è
êàðèîëèçèñîì (11.57), ÷òî ñâÿçàíî, ñ âîçäåéñòâè-
åì ìíîæåñòâà äðóãèõ ôàêòîðîâ (â òîì ÷èñëå ñî-
öèàëüíûõ, ýíäîãåííûõ), âëèÿþùèõ íà ðîæåíèö
(òàáë. 2). Êðîìå òîãî, íà ýêîëîãè÷åñêè áëàãîïîëó÷-
íûõ òåððèòîðèÿõ ðåãèñòðèðóåòñÿ ñòàòèñòè÷åñêè
äîñòîâåðíîå (ð<0.001, ð<0.05) óâåëè÷åíèå ÷èñëà
ÄÊ, íî ïðè ýòîì ïîëó÷åííûé ïîêàçàòåëü, ñîñòàâ-
ëÿþùèé 1.14±0.31, íå ìîæåò ðàññìàòðèâàòüñÿ êàê
ïîâûøåííûé.

Выводы

1. Ñðàâíèòåëüíàÿ îöåíêà ÷àñòîòû öèòîãåíåòè-
÷åñêèõ íàðóøåíèé, ïîêàçàòåëåé ïðîëèôåðà-
öèè è äåñòðóêöèè ÿäðà â áóêêàëüíîì ýïèòå-
ëèè ðîæåíèö, ïðîæèâàþùèõ â óñëîâèÿõ õèìè-
÷åñêîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà,
âûÿâëÿåò ïîâûøåííîå ÷èñëî êëåòîê ñ êàðèî-
ïèêíîçîì è êàðèîëèçèñîì êàê ó ðîæåíèö ñ
ÂÏÐ, òàê è áåç ÂÏÐ ïëîäà, ÷òî óêàçûâàåò íà
âîçìîæíîå íåãàòèâíîå âëèÿíèå òåõíîãåííûõ
òîêñèêàíòîâ íà öèòîãåíåòè÷åñêèé ñòàòóñ æåí-
ñêîãî îðãàíèçìà.

2. Ó ðîæåíèö ñ ÂÏÐ ïëîäà, ïðîæèâàþùèõ íà òåð-
ðèòîðèÿõ õèìè÷åñêîãî çàãðÿçíåíèÿ àòìîñôåð-
íîãî âîçäóõà, ÷àñòîòà êëåòîê ñ êàðèîïèêíîçîì
â 1.3 (ð>0.05), à ñ êàðèîëèçèñîì â 2.5 (p<0.001)
ðàçà ïðåâûøàåò àíàëîãè÷íûå ïîêàçàòåëè ðî-
æåíèö áåç ÂÏÐ ïëîäà. Ïîëó÷åííûå äàííûå
ìîãóò ñëóæèòü îäíèì èç êðèòåðèåâ âûÿâëåíèÿ
ãðóïï ïîâûøåííîãî ðèñêà ôîðìèðîâàíèÿ ÂÏÐ
ó ïëîäà ïðè ìàññîâûõ ïîïóëÿöèîííûõ îáñëå-
äîâàíèÿõ ðîæåíèö.

3. Ñðàâíèòåëüíàÿ îöåíêà ÷àñòîòû öèòîãåíåòè-
÷åñêèõ íàðóøåíèé, ïîêàçàòåëåé ïðîëèôåðà-
öèè è äåñòðóêöèè ÿäðà â áóêêàëüíîì ýïèòå-

ëèè ðîæåíèö áåç ÂÏÐ ïëîäà, ïðîæèâàþùèõ
íà ýêîëîãè÷åñêè áëàãîïîëó÷íûõ òåððèòîðèÿõ,
òàêæå âûÿâëÿåò ïîâûøåííîå ÷èñëî êëåòîê ñ
êàðèîïèêíîçîì è êàðèîëèçèñîì, ÷òî ñâÿçàíî,
ñ âîçäåéñòâèåì ìíîæåñòâà äðóãèõ ôàêòîðîâ
(â òîì ÷èñëå ñîöèàëüíûõ, ýíäîãåííûõ), âëèÿ-
þùèõ íà ñîñòîÿíèå ðîæåíèö.
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FEATURES OF THE CYTOGENETIC STATUS OF WOMEN
IN LABOR WITH CONGENITAL DEVELOPMENTAL ANOMALIES
OF THE FRUIT, LIVING IN CONDITIONS OF CHEMICAL
POLLUTION OF ATMOSPHERIC AIR

A.V. Korsakov1, V.P. Troshin2, I.V. Sidorov2, A.V. Zhilin2, V.P. Mikhalev3

1Bryansk State Technical University, Bryansk
2Bryansk pathoanatomical Institute, Bryansk
3Bryansk State University n.a. academician I.G. Petrovskiy, Bryansk

Research objective. To define possible influence of chemical pollution of atmospheric air on the frequency
of cytogenetic violations in a bukkalny epithelium of women in labor with congenital developmental anomalies
of a fruit.

Materials and methods. The comparative assessment of frequency of cytogenetic violations, indicators
of proliferation and kernel destruction in a bukkal epithelium of women in labor of 20-30 years with congenital
developmental anomalies of a fruit and without the congenital developmental anomalies of a fruit living in
territories with various level of chemical pollution of atmospheric air is carried out. Levels of chemical pollution
of territories of the Bryansk region fluctuate over a wide range – from 0.5 to 13401.2 tons per year on gross
emissions in the atmosphere, from 0.5 to 37161.3 kg/km2 on gross emissions in the atmosphere in terms of
the area of the area and from 0 to 171.6 kg/person/year on average annual toxic loads of the inhabitant.
Researches of the cytogenetic status of women in labor were conducted on the basis of a method of the
analysis of microkernels and anomalies of a kernel in eksfoliativny cells of the person. For half a year
(march-august, 2013) at 70 women in labor the fence of a bukkal epithelium was carried out. From each
woman in labor it was studied from 500 to 1500 cages, then recalculation on 1000 cages (‰) was made. In
total 68000 cages are analyzed.

Results and discussion. At women in labor both with congenital developmental anomalies of a fruit, and
without the congenital developmental anomalies of a fruit living in conditions of chemical pollution of atmospheric
air, the raised number of cages with kariopiknozy and kariolizisy is registered that points to possible negative
influence of technogenic toksikant on the cytogenetic status of a female organism. Thus women in labor with
congenital developmental anomalies of a fruit have a frequency of cages with kariopiknozy and in 1.3 (ð>0.05),
and with kariolizisy in 2.5 (p<0.001) time exceeds similar indicators of women in labor without congenital
developmental anomalies of a fruit.

Conclusions. The obtained data can serve one of criteria of identification of groups of the increased risk
of formation of congenital developmental anomalies at a fruit at mass population inspections of women in
labor.

Keywords: congenital developmental anomalies of a fruit, woman in labor, cytogenetic status, bukkal
epithelium, micronuclear test, chemical pollution of the atmosphere, average annual toxic loadings, Bryansk
region
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