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2Íàöèîíàëüíàÿ ìåäèöèíñêàÿ àêàäåìèÿ ïîñëåäèïëîìíîãî
îáðàçîâàíèÿ èìåíè Ï.Ë. Øóïèêà, ã. Êèåâ,

3Èíñòèòóò ôèçèîëîãèè ðàñòåíèé è ãåíåòèêè ÍÀÍ Óêðàèíû, ã. Êèåâ
Âñòóïëåíèå. Ñïóñòÿ 25 ëåò ïîñëå àâàðèè íà ×ÀÝÑ, îñòàåòñÿ îòêðûòûì âîïðîñ î
âîçìîæíîñòè ïîëó÷åíèÿ íà ïîñòðàäàâøåé òåððèòîðèè ñåëüñêîõîçÿéñòâåííîé
ïðîäóêöèè, áåçîïàñíîé äëÿ çäîðîâüÿ ëþäåé. Â ýòîé ñâÿçè, öåëåñîîáðàçíûì ÿâëÿåòñÿ
ïðîâåäåíèå ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé íà ëàáîðàòîðíèõ æèâîòíûõ ñ
ïîñëåäóþùåé ýêñòðàïîëÿöèåé ïîëó÷åííûõ ðåçóëüòàòîâ íà ÷åëîâåêà.
Öåëü. Èçó÷åíèå ïðîöåññîâ àíòåíàòàëüíîãî è ïîñòíàòàëüíîãî ðàçâèòèÿ ëàáîðàòîðíûõ
æèâîòíûõ – ñèðèéñêèõ õîìÿ÷êîâ â óñëîâèÿõ âîçäåéñòâèÿ ðàäèàöèîííî-õèìè÷åñêîãî
ôàêòîðà â ñîñòàâå ïèùåâîãî ïðîäóêòà – çåðíà îâñà, âûðàùåííîãî íà òåððèòîðèè,
ïîñòðàäàâøåé îò àâàðèè íà ×ÀÝÑ.
Ìåòîäû. Ôèçèîëîãè÷åñêèé, ìîðôîëîãè÷åñêèé (ýìáðèîëîãè÷åñêèé), ãåìàòîëîãè÷åñ-
êèé, áèîõèìè÷åñêèé, ðàäèîìåòðè÷åñêèé, ôèçèêî-õèìè÷åñêèé, ìàòåìàòèêî-
ñòàòèñòè÷åñêèå.
Ðåçóëüòàòû. Óñòàíîâëåíî òî, ÷òî çåðíî îâñà, âûðàùåííîå â 2011 ãîäó, íà òåððèòîðèè,
ïîñòðàäàâøåé îò àâàðèè íà ×åðíîáûëüñêîé àòîìíîé ýëåêòðîñòàíöèè, ñîäåðæèò, â
ñðàâíåíèè ñ êîíòðîëåì, ïîâûøåííûå êîëè÷åñòâà ðàäèîíóêëèäîâ Cs-137 è Sr-90, à
òàêæå, õèìè÷åñêèõ ýëåìåíòîâ Ba, Sr, Mn (â 2 è áîëåå ðàç). Âûÿâëåíû ñóùåñòâåííûå
íàðóøåíèÿ ïðîöåññîâ àíòåíàòàëüíîãî è ïîñòíàòàëüíîãî ðàçâèòèÿ ïîòîìñòâà
ñèðèéñêèõ õîìÿ÷êîâ, óïîòðåáëÿâøèõ â ïèùó óêàçàííîå çåðíî, â ïåðèîä áåðåìåííîñòè
è ëàêòàöèè. Ïðåðûâàíèå òå÷åíèÿ áåðåìåííîñòè íà äîèìïëàíòàöèîííîé ñòàäèè
êîíñòàòèðîâàíî â 43,3 % âñåõ ñëó÷àåâ îïëîäîòâîðåíèÿ (â êîíòðîëüíîé ãðóïïå – â
23,8 % ñëó÷àåâ). Â 41,2% ñëó÷àåâ áåðåìåííîñòè çàðåãèñòðèðîâàíû çàðîäûøè ñ
âðîæäåííûìè ïîðîêàìè ðàçâèòèÿ, â âèäå ðàñùåëèíû âåðõíåé ãóáû è òâåðäîãî íåáà,
÷åðåïíî-ìîçãîâîé ãðûæè, ýêçåíöåôàëèè (â êîíòðîëüíîé ãðóïïå - â 12,5% ñëó÷àåâ
áåðåìåííîñòè (p<0,05)). Óñòàíîâëåíî ñòàòèñòè÷åñêè äîñòîâåðíîå óìåíüøåíèå ÷èñëà
ýðèòðîöèòîâ, ñíèæåíèå ñîäåðæàíèÿ ãåìîãëîáèíà, óâåëè÷åíèå îòíîñèòåëüíîãî ÷èñëà
ýîçèíîôèëîâ è ïîâûøåííîå ñîäåðæàíèå ìî÷åâèíû â ñûâîðîòêå êðîâè ó äåòåíûøåé
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îñíîâíîé ãðóïïû ïî ñðàâíåíèþ ñ êîíòðîëåì, ÷òî óêàçûâàåò íà âîçíèêíîâåíèå
ñòðóêòóðíî-ôóíêöèîíàëüíûõ èçìåíåíèé ñî ñòîðîíû æèçíåííî âàæíûõ îðãàíîâ
èññëåäóåìûõ æèâîòíûõ.
Âûâîäû. Ïîëó÷åííûå ðåçóëüòàòû îáðàùàþò âíèìàíèå íà íåîáõîäèìîñòü îöåíêè
ðîëè ðàäèàöèîííî-õèìè÷åñêîãî ôàêòîðà, ïðèñóòñòâóþùåãî â ïî÷âå òåððèòîðèé,
ïîñòðàäàâøèõ îò àâàðèè íà ×ÀÝÑ, â ðåïðîäóêòèâíûõ ïîòåðÿõ ÷åëîâåêà.
Êëþ÷åâûå ñëîâà: ðàäèàöèîííî-õèìè÷åñêèé ôàêòîð, ñèðèéñêèå õîìÿ÷êè,
àíòåíàòàëüíîå ðàçâèòèå, ïîñòíàòàëüíîå ðàçâèòèå, ðàäèîàêòèâíî çàãðÿçíåííûå
òåððèòîðèè, àâàðèÿ íà ×ÀÝÑ.

ÂÂÅÄÅÍÈÅ
Ñïóñòÿ 25 ëåò ïîñëå àâàðèè íà ×åðíîáûëüñêîé àòîìíîé ýëåêòðîñòàíöèè

(×ÀÝÑ) ïëîùàäü òåððèòîðèè, îòíåñåííîé ê çîíàì çàãðÿçíåíèÿ
ðàäèîàêòèâíûìè ýëåìåíòàìè, ñîñòàâëÿåò òîëüêî â Óêðàèíå 53,5 òûñ. êì2 [1].
Êðîìå ðàäèîàêòèâíûõ ýëåìåíòîâ, ïî÷âû ïîñòðàäàâøèõ ðàéîíîâ, îòëè÷àëèñü,
â ïåðâûå ãîäû, ïîñëå àâàðèè íà ×åðíîáûëüñêîé àòîìíîé ýëåêòðîñòàíöèè, ïî
ñðàâíåíèþ ñ äîàâàðèéíûì ïåðèîäîì, ïîâûøåííûì ñîäåðæàíèåì ðÿäà
õèìè÷åñêèõ ýëåìåíòîâ [2]. Â ñâÿçè ñ ýòèì, îñòàåòñÿ îòêðûòûì âîïðîñ î
âîçìîæíîñòè ïðîæèâàíèÿ íà íåé ëþäåé, à òàêæå ïîëó÷åíèÿ ñåëüñêî-
õîçÿéñòâåííîé ïðîäóêöèè, áåçîïàñíîé äëÿ çäîðîâüÿ ÷åëîâåêà. Äëÿ îöåíêè
ñòåïåíè êà÷åñòâà ïðîäóêòîâ ïèòàíèÿ, ïðîèçâîäèìûõ íà äàííîé òåððèòîðèè,
ìîãóò áûòü èñïîëüçîâàíû ëàáîðàòîðíûå æèâîòíûå, ñ ïîñëåäóþùåé
ýêñòðàïîëÿöèåé ïîëó÷åííûõ ðåçóëüòàòîâ íà ÷åëîâåêà.

Öåëüþ íàñòîÿùåé ðàáîòû ÿâèëîñü èçó÷åíèå ïðîöåññîâ àíòåíàòàëüíîãî
è ïîñòíàòàëüíîãî ðàçâèòèÿ ëàáîðàòîðíûõ æèâîòíûõ – ñèðèéñêèõ õîìÿ÷êîâ
(Mesocricetus auratus) â óñëîâèÿõ âîçäåéñòâèÿ ðàäèàöèîííî-õèìè÷åñêîãî
ôàêòîðà â ñîñòàâå ïèùåâîãî ïðîäóêòà – çåðíà îâñà, âûðàùåííîãî íà
òåððèòîðèè, ïîñòðàäàâøåé îò àâàðèè íà ×ÀÝÑ.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ
Â õîäå ïðîâåäåííûõ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé èñïîëüçîâàëîñü

çåðíî îâñà, âûðàùåííîå íà òåððèòîðèè Èâàíêîâñêîãî ðàéîíà Êèåâñêîé
îáëàñòè Óêðàèíû â 2011 ãîäó, îôèöèàëüíî ïðèçíàííîãî ïîñòðàäàâøèì îò
àâàðèè íà ×ÀÝÑ â 1986 ãîäó (çåðíî ¹ 1). Â êà÷åñòâå êîíòðîëÿ áûëî
èñïîëüçîâàíî çåðíî îâñà, âûðàùåííîå â 2011 ãîäó íà ðàäèîàêòèâíî
íåçàãðÿçíåííîé òåððèòîðèè (çåðíî ¹ 2).

Çåðíî îâñà ¹ 1 è ¹ 2 áûëî ïîäâåðãíóòî àíàëèçó íà ñîäåðæàíèå
ðàäèîàêòèâíûõ ýëåìåíòîâ Ñs-137 è Sr -90 ñ ïîìîùüþ ñïåêòðîìåòðà ýíåðãèé
áåòà-èçëó÷åíèÿ ÑÅÁ 01-150 «ÀÊÏ-Ñ». Ñîñòàâ õèìè÷åñêèõ ýëåìåíòîâ â çåðíå
îïðåäåëÿëñÿ ìåòîäîì ICP-ñïåêòðîìåòðèè íà ýìècñèîííîì ñïåêòðîìåòðå
ICAP6300 Duo MEC (ÑØÀ) ïîñëå ïðåäâàðèòåëüíîãî èçìåëü÷åíèÿ çåðåí íà
ìåëüíèöå, ñ ïîñëåäóþùèì èõ ñæèãàíèåì â àçîòíîé êèñëîòå ñ ïîìîùüþ
ìèêðîâîëíîâîé ïîäãîòîâêè ïðîá Multiwave 3000 ôèðìû Anton Paar (Àâñòðèÿ).

 Â ýêñïåðèìåíòàõ èñïîëüçîâàíû ïîëîâîçðåëûå ñàìêè ñèðèéñêîãî õîìÿ÷êà
ñ ìàññîé òåëà 70-100 ãðàììîâ. Äàííûå æèâîòíûå âûáðàíû â ñâÿçè ñ êîðîòêèì
ñðîêîì áåðåìåííîñòè (16 ñóòîê) è ÷åòêî âûðàæåííûì ýñòðàëüíûì öèêëîì.

Ñàìîê ñèðèéñêîãî õîìÿ÷êà, ñ öåëüþ îïëîäîòâîðåíèÿ, ïîäñàæèâàëè ê
ñàìöàì â ïåðèîä îõîòû (íàëè÷èå õàðàêòåðíîé ñòîéêè). Ñðîê îïëîäîòâîðåíèÿ
îïðåäåëÿëñÿ ïî íàëè÷èþ âëàãàëèùíîé ïðîáêè.
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Ïðè èçó÷åíèè ïðîöåññîâ àíòåíàòàëüíîãî ðàçâèòèÿ, ñàìêè ñèðèéñêîãî
õîìÿ÷êà, âõîäÿùèå â îñíîâíóþ ãðóïïó (30 æèâîòíûõ), ïîëó÷àëè ïîñëå
îïëîäîòâîðåíèÿ, íà ïðîòÿæåíèè âñåãî ïåðèîäà áåðåìåííîñòè, â ñîñòàâå
ñòàíäàðòíîãî ðàöèîíà ïèòàíèÿ [3], çåðíî îâñà ¹ 1 (20 ãðàììîâ â ñóòêè íà
êàæäîå æèâîòíîå).

Ñàìêè ñèðèéñêîãî õîìÿ÷êà, ñîñòàâèâøèå êîíòðîëüíóþ ãðóïïó (21
æèâîòíîå), ïîñëå îïëîäîòâîðåíèÿ ñîäåðæàëèñü íà ñòàíäàðòíîì ðàöèîíå
ïèòàíèÿ [3], â ñîñòàâ êîòîðîãî âõîäèëî çåðíî îâñà ¹ 2 (20 ãðàììîâ â ñóòêè íà
êàæäîå æèâîòíîå).

Èçó÷åíèå ñîñòîÿíèÿ ðåïðîäóêòèâíûõ îðãàíîâ æèâîòíûõ îáåèõ ãðóïï
ïðîèçâîäèëîñü íà 15-é äåíü áåðåìåííîñòè, çà äåíü äî ïðåäïîëàãàåìûõ ðîäîâ.
Ïðè ýòîì, ïîäñ÷èòûâàëîñü ÷èñëî æåëòûõ òåë â ÿè÷íèêàõ, ìåñò èìïëàíòàöèè
â ìàòêå, êîëè÷åñòâî æèâûõ è ïîãèáøèõ çàðîäûøåé. Ðàññ÷èòûâàëèñü
ïîêàçàòåëè ïðåäèìïëàíòàöèîííîé è ïîñòèìïëàíòàöèîííîé ãèáåëè
çàðîäûøåé. Îïðåäåëÿëàñü ìàññà çàðîäûøåé è ïëàöåíò. Ìàññó ïëàöåíòû
îöåíèâàëè ïî îòíîøåíèþ ê ìàññå ïëîäà â âèäå ïëàöåíòàðíî-ïëîäîâîãî
êîýôôèöèåíòà. Ïîñëå âíåøíåãî îñìîòðà ïîä áèíîêóëÿðíîé ëóïîé, ñ öåëüþ
âûÿâëåíèÿ âèäèìûõ âðîæäåííûõ ïîðîêîâ ðàçâèòèÿ, îäíà ÷àñòü çàðîäûøåé
ïîìåùàëàñü â ñìåñü Áóýíà, äðóãàÿ - â 96° ýòèëîâûé ñïèðò.

Çàðîäûøè, ôèêñèðîâàííûå â ñìåñè Áóýíà, ïîäâåðãàëèñü èññëåäîâàíèþ
ïî ìåòîäó Âèëüñîíà-Äûáàíà [4], ñ öåëüþ âûÿâëåíèÿ âðîæäåííûõ ïîðîêîâ
ðàçâèòèÿ âíóòðåííèõ îðãàíîâ è ãîëîâíîãî ìîçãà.

Çàðîäûøè, ôèêñèðîâàííûå â 96° ýòèëîâîì ñïèðòå, îáðàáàòûâàëèñü ïî
ìåòîäó Äàóñîíà ñ îêðàñêîé êîñòíûõ ñêåëåòîâ àëèçàðèíîì êðàñíûì [4], äëÿ
âûÿâëåíèÿ âðîæäåííûõ äåôåêòîâ êîñòíîé ñèñòåìû. Âñåãî âûøåóêàçàííûìè
ìåòîäàìè áûëî èññëåäîâàíî 88 çàðîäûøåé ïîäîïûòíîé è 87 çàðîäûøåé
êîíòðîëüíîé ãðóïï.

Â õîäå ýêñïåðèìåíòà ïî èçó÷åíèþ ïðîöåññîâ ïîñòíàòàëüíîãî ðàçâèòèÿ,
ñàìêè îñíîâíîé ãðóïïû ïîñëå ñïàðèâàíèÿ, â òå÷åíèå âñåãî ïåðèîäà
áåðåìåííîñòè è ëàêòàöèè (20 äíåé ïîñëå ðîäîâ), ñîäåðæàëèñü íà ñòàíäàðòíîì
ðàöèîíå ïèòàíèÿ, âêëþ÷àþùåì çåðíî îâñà ¹ 1, ñàìêè êîíòðîëüíîé ãðóïïû â
òå÷åíèå àíàëîãè÷íîãî ïåðèîäà - íà ñòàíäàðòíîì ðàöèîíå ïèòàíèÿ,
âêëþ÷àþùåì çåðíî îâñà ¹ 2.

Äëÿ ïîëó÷åíèÿ ïîòîìñòâà â îáåèõ ãðóïïàõ îòáèðàëèñü ñàìêè, èìåþùèå
íà 15-é äåíü ïîñëå ñïàðèâàíèÿ ñ ñàìöàìè, ÿâíûå ïðèçíàêè áåðåìåííîñòè
(îêðóãëîå áðþøêî, âûäåëÿþùèåñÿ ìîëî÷íûå æåëåçû, çíà÷èòåëüíîå
óâåëè÷åíèå ìàññû òåëà, ïî ñðàâíåíèþ ñ èñõîäíûì ñîñòîÿíèåì). Îñíîâíàÿ
ãðóïïà ñîñòàâèëà 11 æèâîòíûõ, êîíòðîëüíàÿ - 9.

Â õîäå èññëåäîâàíèé ïðîâîäèëñÿ íàðóæíûé îñìîòð ðîäèâøèõñÿ æèâûõ
è ïîãèáøèõ äåòåíûøåé ñ öåëüþ âûÿâëåíèÿ ó íèõ âðîæäåííûõ ïîðîêîâ
ðàçâèòèÿ. Íà 10, 20 è 30-é äíè ïîñòíàòàëüíîãî ðàçâèòèÿ ðåãèñòðèðîâàëîñü
êîëè÷åñòâî æèâûõ äåòåíûøåé è îïðåäåëÿëàñü ìàññà èõ òåëà. Íàáëþäåíèå
çà ðàçâèòèåì æèâîòíûõ îáåèõ ãðóïï ïðîèçâîäèëîñü â òå÷åíèå 1,5 ìåñÿöåâ
ïîñëå ðîæäåíèÿ. Â ñëó÷àå ãèáåëè äåòåíûøåé îñóùåñòâëÿëîñü
ìàêðîñêîïè÷åñêîå èññëåäîâàíèå èõ âíóòðåííèõ îðãàíîâ.

Ó 10 äåòåíûøåé èç îñíîâíîé è 10 äåòåíûøåé èç êîíòðîëüíîé ãðóïï â
âîçðàñòå 1,5 ìåñÿöåâ îñóùåñòâëÿëîñü îïðåäåëåíèå ñêîðîñòè îñåäàíèÿ
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ýðèòðîöèòîâ (ÑÎÝ), ñîäåðæàíèÿ ãåìîãëîáèíà, êîëè÷åñòâà ýðèòðîöèòîâ è
ëåéêîöèòîâ (àáñîëþòíîãî êîëè÷åñòâà è ôîðìåííûõ ýëåìåíòîâ). Â ñûâîðîòêå
êðîâè ó 10 äåòåíûøåé èç îñíîâíîé è 10 îñíîâíîé èç êîíòðîëüíîé ãðóïï
îïðåäåëÿëè ñîäåðæàíèå ìî÷åâèíû, êðåàòèíèíà, îáùåãî áåëêà, ãëþêîçû,
àêòèâíîñòü àëàíèíàìèíîòðàñôåðàçû (ÀËÒ), àñïàðòàòàìèíòðàíñôåðàçû (ÀÑÒ)
ñ èñïîëüçîâàíèåì àíàëèçàòîðà 19 XX Manual Chemistry Analyzer (Model 1904),
ïðîèçâåäåííîãî ôèðìîé Awareness Technology Inc., ÑØÀ.

Âñåãî áûëî ïîäâåðãíóòî èçó÷åíèþ 69 äåòåíûøåé îñíîâíîé è 69
äåòåíûøåé êîíòðîëüíîé ãðóïï.

 Ìàòåìàòè÷åñêàÿ îáðàáîòêà è ñòàòèñòè÷åñêèé àíàëèç ðåçóëüòàòîâ
èññëåäîâàíèÿ ïðîâåäåíû ñ èñïîëüçîâàíèåì òàáëèö Microsoft Excel 2010 è
ïàêåòà ïðèêëàäíûõ ïðîãðàìì STATGRAHPICS 8.0.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ
Ðàäèîìåòðè÷åñêîå èññëåäîâàíèå ïîêàçàëî ïîâûøåííîå ñîäåðæàíèå

ðàäèîíóêëèäîâ Cs-137 è Sr-90 â ïðîáå çåðíà îâñà ¹ 1, â ñðàâíåíèè ñ ïðîáîé
çåðíà îâñà ¹ 2 (äëÿ Cs-137 ñîîòâåòñòâåííî 49,8 Áê/êã è 12,6 Áê/êã, äëÿ Sr-90
ñîîòâåòñòâåííî 17,2 Áê/êã è 13,5 Áê/êã).

Ïðîâåäåííûé ñïåêòðîìåòðè÷åñêèé àíàëèç ïðîáû çåðíà îâñà ¹ 1 ïîêàçàë
ñóùåñòâåííîå ïðåâûøåíèå, ïî ñðàâíåíèþ ñ çåðíîì îâñà ¹ 2, óðîâíÿ
ñîäåðæàíèÿ áàðèÿ (Ba), ñòðîíöèÿ (Sr) è ìàðãàíöà (Mn) – ñîîòâåòñòâåííî â
1,93, 1,96 è â 2,06 ðàç.

Ïðè èçó÷åíèè òå÷åíèÿ áåðåìåííîñòè, îáíàðóæåíî îòñóòñòâèå çàðîäûøåé
â ìàòêå íà 15-é äåíü ïðåäïîëàãàåìîé áåðåìåííîñòè ó 13 èç 30 îïëîäîòâîðåííûõ
ñàìîê îñíîâíîé ãðóïïû (43,3 %), òîãäà êàê â êîíòðîëüíîé ãðóïïå çàðîäûøè
îòñóòñòâîâàëè ó 5 èç 21 îïëîäîòâîðåííîãî æèâîòíîãî (23,8 %).

Çíà÷åíèÿ ïîêàçàòåëåé ïðåäèìïëàíòàöèîííîé è ïîñòèìïëàíòàöèîííîé
ãèáåëè çàðîäûøåé, ñðåäíåé ìàññû òåëà ñàìîê è ïëîäîâ, ïëàöåíòàðíî-
ïëîäîâîãî êîýôôèöèåíòà, â ñëó÷àÿõ áåðåìåííîñòè, â îñíîâíîé è êîíòðîëüíîé
ãðóïïàõ, íå èìåëè äîñòîâåðíûõ ðàçëè÷èé.

Íå áûëî óñòàíîâëåíî äîñòîâåðíûõ ðàçëè÷èé â ÷àñòîòå ñëó÷àåâ ãèáåëè
âñåõ çàðîäûøåé îñíîâíîé è êîíòðîëüíîé ãðóïï ïîñëå èìïëàíòàöèè èõ â
ñëèçèñòóþ ìàòêè. Îäíàêî, â îñíîâíîé ãðóïïå íàáëþäàëîñü ìåíüøåå, ïî
ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé, ÷èñëî ñëó÷àåâ áåðåìåííîñòè ñ íàëè÷èåì
âñåõ ôèçèîëîãè÷åñêè ðàçâèòûõ çàðîäûøåé. Ýòî ñâÿçàíî ñ òåì, ÷òî â îñíîâíîé
ãðóïïå, ïðè íàðóæíîì îñìîòðå, â 7 èç 17 ñëó÷àåâ áåðåìåííîñòè (41,2±12,3 %)
ó 19 çàðîäûøåé áûëè âûÿâëåíû âðîæäåííûå ïîðîêè ðàçâèòèÿ, òîãäà êàê, â
êîíòðîëüíîé ãðóïïå âðîæäåííûå ïîðîêè ðàçâèòèÿ çàðåãèñòðèðîâàíû ó 2-õ
çàðîäûøåé â 2-õ èç 16 ñëó÷àåâ áåðåìåííîñòè (12,5±8,5 %, ð<0,05).

Âðîæäåííûå ïîðîêè ðàçâèòèÿ áûëè ïðåäñòàâëåíû ðàñùåëèíîé âåðõíåé
ãóáû è òâåðäîãî íåáà, ÷åðåïíî-ìîçãîâîé ãðûæåé, ýêçåíöåôàëèåé. Ñî ñòîðîíû
âíóòðåííèõ îðãàíîâ è ãîëîâíîãî ìîçãà çàðîäûøåé îáåèõ ãðóïï íå áûëî
âûÿâëåíî çíà÷èìûõ ïàòîëîãè÷åñêèõ èçìåíåíèé. Ïàòîëîãèÿ êîñòíîé ñèñòåìû
â âèäå ñðàùåíèÿ ðåáåð áûëà îáíàðóæåíà ó 2-õ èç 38 èññëåäîâàííûõ
çàðîäûøåé îñíîâíîé ãðóïïû (5,26 %), ïðè îòñóòñòâèè â êîíòðîëüíîé ãðóïïå
(36 èññëåäîâàííûõ çàðîäûøåé).

Ïðîâåäåííîå èññëåäîâàíèå âûÿâèëî íàëè÷èå âûðàæåííîãî
òåðàòîãåííîãî ýôôåêòà îò óïîòðåáëåíèÿ áåðåìåííûìè æèâîòíûìè â ïèùó
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çåðíà îâñà, âûðàùåííîãî íà òåððèòîðèè, ïîñòðàäàâøåé îò àâàðèè íà ×ÀÝÑ.
Îáíàðóæåííûå â õîäå äàííîãî ýêñïåðèìåíòàëüíîãî èññëåäîâàíèÿ,
âðîæäåííûå ïîðîêè ðàçâèòèÿ îòíîñÿòñÿ ê ãðóïïå ìóëüòèôàêòîðèàëüíûõ
âðîæäåííûõ ïîðîêîâ, âîçíèêàþùèõ â ïîïóëÿöèè ÷åëîâåêà è æèâîòíûõ ïðè
íàëè÷èè ãåíåòè÷åñêîé ïðåäðàñïîëîæåííîñòè è âîçäåéñòâèÿ âíåøíåñðåäîâîãî
ôàêòîðà [5]. Â íàñòîÿùåå âðåìÿ ïîðîêè äàííîé ãðóïïû ïðåîáëàäàþò â
ñòðóêòóðå âðîæäåííîé ïàòîëîãèè  ÷åëîâåêà [6].

Â ïîïóëÿöèè ñèðèéñêèõ õîìÿ÷êîâ, èñïîëüçîâàííûõ â ðàáîòå, ñóùåñòâóåò
ïðåäðàñïîëîæåííîñòü ê âîçíèêíîâåíèþ âðîæäåííûõ ïîðîêîâ ðàçâèòèÿ, î ÷åì
ñâèäåòåëüñòâóþò 2 ñëó÷àÿ âîçíèêíîâåíèÿ óêàçàííûõ ïîðîêîâ â êîíòðîëüíîé ãðóïïå.

Â êà÷åñòâå âíåøíåñðåäîâîãî ôàêòîðà, îêàçûâàþùåãî ýìáðèîòðîïíîå
äåéñòâèå, è ïðîâîöèðóþùåãî ðåàëèçàöèþ ãåíåòè÷åñêèõ äåôåêòîâ â âèäå
âðîæäåííûõ ïîðîêîâ ðàçâèòèÿ, ìîæíî ðàññìàòðèâàòü, ïðåæäå âñåãî,
ðàäèîíóêëèäû Cs-137 [7], à òàêæå õèìè÷åñêèé ýëåìåíò Ba [8], ñîäåðæàùèåñÿ,
â ñðàâíåíèè ñ êîíòðîëåì, â ïîâûøåííîì êîëè÷åñòâå â çåðíå îâñà,
ïîòðåáëÿåìîì â ïèùó áåðåìåííûìè æèâîòíûìè. Íå ñëåäóåò èñêëþ÷àòü è
ýìáðèîòðîïíîå äåéñòâèå ìàðãàöà (Mn). Ìîæíî ïðåäïîëîæèòü, ÷òî ñîâìåñòíîå
äåéñòâèå óêàçàííûõ ýëåìåíòîâ íåãàòèâíî ñêàçûâàåòñÿ íà âíóòðèóòðîáíîì
ðàçâèòèè çàðîäûøåé, äàæå ïðè èõ, îòíîñèòåëüíî íåáîëüøèõ êîëè÷åñòâàõ, â
îðãàíèçìå.

Âðîæäåííûå ïîðîêè ðàçâèòèÿ, à èìåííî, ðàñùåëèíà âåðõíåé ãóáû è/èëè
íåáà, îáíàðóæåííûå ó ëàáîðàòîðíûõ æèâîòíûõ, ñ îïðåäåëåííûì ïîñòîÿíñòâîì
âñòðå÷àþòñÿ â ïîïóëÿöèè ÷åëîâåêà [9]. Â ëèòåðàòóðå èìåþòñÿ ñâåäåíèÿ îá
óâåëè÷åíèè ðèñêà ðîæäåíèÿ äåòåé ñ ðàñùåëèíîé òâåðäîãî íåáà, æåíùèíàìè,
êîòîðûå ïðîæèâàëè íà òåððèòîðèè, çàãðÿçíåííîé ðàäèîàêòèâíûìè ýëåìåíòàìè
âñëåäñòâèå àâàðèè íà ×åðíîáûëüñêîé àòîìíîé ýëåêòðîñòàíöèè, è ïîëó÷èëè
äîçó îáùåãî ðàäèîàêòèâíîãî îáëó÷åíèÿ áîëüøå 5 ìÇâ [9].

Â òåëàõ ïëîäîâ ÷åëîâåêà, ñ ãåñòàöèîííûì ñðîêîì 15-25 íåäåëü,
àáîðòèðîâàííûõ â ã. Ãîìåëå ïî ìåäèêî-ãåíåòè÷åñêèì ïîêàçàíèÿì, â ñâÿçè ñ
âûÿâëåííûìè â ïåðèîä áåðåìåííîñòè âðîæäåííûìè ïîðîêàìè ðàçâèòèÿ
öåíòðàëüíîé íåðâíîé ñèñòåìû, â òîì ÷èñëå, àíýíöåôàëèåé è ýêçåíöåôàëèåé
â ñî÷åòàíèè ñ ðàñùåëèíîé âåðõíåé ãóáû è ÷åðåïíî-ìîçãîâîé ãðûæåé,
îáíàðóæåíû çíà÷èòåëüíûå êîëè÷åñòâà ðàäèîíóêëèäîâ Cs-137 [10].

Ïðè èçó÷åíèè ïîñòíàòàëüíîãî ðàçâèòèÿ ñèðèéñêèõ õîìÿ÷êîâ íå áûëî
âûÿâëåíî ðàçëè÷èé ìåæäó îñíîâíîé è êîíòðîëüíîé ãðóïïàìè â êîëè÷åñòâå
íîâîðîæäåííûõ äåòåíûøåé, ïðèõîäÿùèõñÿ â ñðåäíåì íà îäíó ñàìêó, ìàññå
èõ òåëà íà ïðîòÿæåíèè ìåñÿöà ïîñëå ðîæäåíèÿ. Íå îáíàðóæåíî âûðàæåííûõ
ðàçëè÷èé â êîëè÷åñòâå ïîãèáøèõ äåòåíûøåé ìåæäó ãðóïïàìè. Îäíàêî, ó
ïîòîìñòâà 6 èç 11 ñàìîê îñíîâíîé ãðóïïû (54,6 %) íàáëþäàëèñü âûðàæåííûå
ñòðóêòóðíî-ôóíêöèîíàëüíûå íàðóøåíèÿ â âèäå:

• âðîæäåííûõ ïîðîêîâ ðàçâèòèÿ (ðàñùåëèíû âåðõíåé ãóáû è íåáà, äåôåêò
÷åðåïà, îòñóòñòâèå ñåëåçåíêè),

• ðåçêî âûðàæåííîé ãèïîïëàçèè è ãèïîòðîôèè, ñ îòñóòñòâèåì øåðñòíîãî
ïîêðîâà,

• ñïåöèôè÷åñêîé ïîâåäåí÷åñêîé ðåàêöèè íà âíåøíåå âîçäåéñòâèå â âèäå
ïîâòîðÿþùèõñÿ êðóãîâûõ äâèæåíèé òóëîâèùà. Â êîíòðîëüíîé ãðóïïå
óêàçàííûå íàðóøåíèÿ îòñóòñòâîâàëè.
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Ó äåòåíûøåé îñíîâíîé ãðóïïû íà 45-é äåíü ïîñòíàòàëüíîãî ðàçâèòèÿ
îáíàðóæåíî óìåíüøåíèå, ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé, ÷èñëà
ýðèòðîöèòîâ è ñíèæåíèå ñîäåðæàíèÿ ãåìîãëîáèíà â êðîâè, óâåëè÷åíèå
îòíîñèòåëüíîãî ÷èñëà ýîçèíîôèëîâ (òàáë.). Â ñûâîðîòêå êðîâè äåòåíûøåé
îñíîâíîé ãðóïïû, â ñðàâíåíèè ñ êîíòðîëüíîé ãðóïïîé, íàáëþäàëîñü ïîâûøåííîå
ñîäåðæàíèå ìî÷åâèíû, ñîîòâåòñòâåííî 8,73±0,88 è 5,43±0,75 ììîëü/ë (p<0,01).

Òàáëèöà
Ãåìàòîëîãè÷åñêèå ïîêàçàòåëè ó æèâîòíûõ îñíîâíîé

è êîíòðîëüíîé ãðóïï

Ïðèìå÷àíèå: * - ñòàòèñòè÷åñêè äîñòîâåðíûå ðàçëè÷èÿ (ð<0,05) â ñðàâíåíèè ñ
ñîîòâåòñòâóþùèì ïîêàçàòåëåì ó æèâîòíûõ êîíòðîëüíîé ãðóïïû.

Çíà÷åíèÿ äðóãèõ èçó÷åííûõ ïîêàçàòåëåé â îñíîâíîé è êîíòðîëüíîé
ãðóïïàõ íå èìåëè äîñòîâåðíûõ ðàçëè÷èé.

Òàêèì îáðàçîì, â õîäå äàííîãî èññëåäîâàíèÿ âûÿâëåíû ñóùåñòâåííûå
íàðóøåíèÿ ïîñòíàòàëüíîãî ðàçâèòèÿ äåòåíûøåé ñèðèéñêèõ õîìÿ÷êîâ,
ïîëó÷åííûõ îò ìàòåðåé, óïîòðåáëÿâøèõ â ïèùó, â ïåðèîä áåðåìåííîñòè è
ëàêòàöèè, çåðíî îâñà, âûðàùåííîå íà òåððèòîðèè, ïîñòðàäàâøåé îò àâàðèè
íà ×åðíîáûëüñêîé àòîìíîé ýëåêòðîñòàíöèè.

Îáðàùàåò íà ñåáÿ âíèìàíèå óìåíüøåíèå êîëè÷åñòâà ýðèòðîöèòîâ è
ñîäåðæàíèÿ ãåìîãëîáèíà â êðîâè, ñâèäåòåëüñòâóþùåå î ïîäàâëåíèè
ïðîëèôåðàòèâíûõ ïðîöåññîâ â ñèñòåìå ãåìîïîýçà. Íå èñêëþ÷åíî, ÷òî ýòî
ñâÿçàíî ñî ñíèæåíèåì ðåãóëÿòîðíûõ ìåõàíèçìîâ, â ÷àñòíîñòè, óìåíüøåíèåì
ïðîäóêöèè êëåòêàìè ïî÷åê ýðèòðîïîýòèíà. Î íàðóøåíèè ôóíêöèîíèðîâàíèÿ
ïî÷åê ñâèäåòåëüñòâóåò ïîâûøåííûé, â ñðàâíåíèè ñ êîíòðîëåì, óðîâåíü
ìî÷åâèíû â ñûâîðîòêå êðîâè, ïðè îòñóòñòâèè ðàçëè÷èé çíà÷åíèé äðóãèõ
ïîêàçàòåëåé áåëêîâîãî îáìåíà (îáùåãî áåëêà è êðåàòèíèíà), à òàêæå
ôåðìåíòîâ ÀËÒ è ÀÑÒ, èëëþñòðèðóþùèõ âûðàæåííîñòü êàòàáîëè÷åñêèõ
ïðîöåññîâ â æèçíåííî âàæíûõ îðãàíàõ.

Ïîëó÷åííûå ðåçóëüòàòû ñîãëàñóþòñÿ ñ ðåçóëüòàòàìè êëèíèêî-
ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé Ãîìåëüñêîãî ãîñóäàðñòâåííîãî
ìåäèöèíñêîãî óíèâåðñèòåòà, ïðîâåäåííûõ â 90-õ ãîäàõ ÕÕ-ãî ñòîëåòèÿ.
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Òàêèì îáðàçîì, â õîäå ïðîâåäåííîãî èññëåäîâàíèÿ âûÿâëåíî íàðóøåíèå
ïðîöåññîâ àíòåíàòàëüíîãî è ïîñòíàòàëüíîãî ðàçâèòèÿ ëàáîðàòîðíûõ
æèâîòíûõ – ñèðèéñêèõ õîìÿ÷êîâ, â óñëîâèÿõ âîçäåéñòâèÿ ðàäèàöèîííî-
õèìè÷åñêîãî ôàêòîðà, â ñîñòàâå ïèùåâîãî ïðîäóêòà - çåðíà îâñà, âûðàùåííîãî
íà òåððèòîðèè,  ïîñòðàäàâøåé  îò àâàðèè íà ×ÀÝÑ.
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Processes of Antenatal and Postnatal Development in

Syrian Hamsters Under Conditions of a Radiation-
Chemical Factor as Part of the Food Product - Oat Grain

Grown in the Area Affected by the Accident at the
Chornobyl Nuclear Power Plant

Coordinating and  Analytical Centre “Ecology and Health”, Ivankov,
Shupyk National Medical Academy of Postgraduate Education, Kyiv,
Institute of Plant Physiology and Genetics of the National Academy

of Sciences of Ukraine, Kyiv
Introduction.  25 years after the accident at the Chornobyl Nuclear Power Plant the
issue of growing farm products safe for human health in the affected areas remains
pressing. This raises the advisability to conduct experimental studies involving laboratory
animals with further extrapolation of findings to humans.
Aim. Studying processes of prenatal and postnatal development in the laboratory animals
- Syrian hamsters (Mesocricetus auratus) exposed to a radiation-chemical factor as part
of a food product - oat grain grown in the area affected by the accident at the Chornobyl
nuclear power plant.
Methods. Physiological, morphological (embryological), haematological, biochemical,
radiometric, physico-chemical, mathematical-statistical.
Results. Oat grains grown  in the affected areas in 2011were found  to contain  two or
more times increased Cs-137 and Sr- 90 radionuclides as well as  Ba, Sr, Mn compared
to the control.  There were identified substantial abnormalities in antenatal and postnatal
development of offspring of Syrian hamsters fed on the above grains during pregnancy
and lactation. Miscarriages in the pre-implantation stage were diagnosed in 43.3 % of all
cases of fertilization (compared to 23.8% of cases in the control group). Fetuses with
such congenital malformations as cleft lip and palate, cerebral hernia, exencephaly were
registered in 41.2 % of pregnancies compared to 12.5 % in the control group (p <0. 05).
There was found a statistically significant decrease in red blood cells, drop in hemoglobin,
rise in  eosinophils and elevated urea in the blood serum of baby hamsters from the  main
group compared to the control, which is  indicative of  the occurrence of structural and
functional changes in vital organs of the tested animals.
Conclusion. The received results point out  necessity to evaluate the contribution  of the
radiation-chemical factor  in the reproductive losses in humans consuming foods grown
in the areas affected by the Chornobyl accident .
Êey words: radiation-chemical factor, Syrian hamsters, prenatal development, postnatal
development, radioactively contaminated areas, accident at the Chornobyl Nuclear Power
Plant.


