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In 2007–2013, a total of 754 specimens were investigated
from 15 localities situated in Mari El Republic and southern part
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of Kirovskaya Province (north-eastern part of the Pelophylax areas).
We observed 4 types of morphological anomalies among specimens
of marsh frog (polyphalangy, asymmetric and symmetric cases of
polydactyly, brachidactyly), and 4 types of morphological anomalies
among specimens of pool frog (polyphalangy, asymmetric and
symmetric cases of polydactyly and depigmentation of iris). Abnormal
specimens weren’t found among hybrids. The occurrence of abnormal
adult specimens in population systems was 1,75–7,7%. Morpho-
logical anomalies were found in population systems of 3 types
(R-, L- and REL-) from 5 localities.

Â 2007–2013 ãã. áûëè îáñëåäîâàíû 754 îñîáè èç 15 ëîêà-
ëèòåòîâ Ðåñïóáëèêè Ìàðèé Ýë è þæíîé ÷àñòè Êèðîâñêîé îá-
ëàñòè (ñåâåðî-âîñòî÷íàÿ ÷àñòü àðåàëà Pelophylax). Íàìè îò-
ìå÷åíû 4 âàðèàíòà ìîðôîëîãè÷åñêèõ àíîìàëèé ó îñîáåé îçåð-
íîé ëÿãóøêè (ïîëèôàëàíãèÿ, àñèììåòðè÷íûå è ñèììåòðè÷íûå
ñëó÷àè ïîëèäàêòèëèÿ, áðàõèäàêòèëèÿ) è 4 âàðèàíòà ìîðôîëî-
ãè÷åñêèõ àíîìàëèé ó îñîáåé ïðóäîâîé ëÿãóøêè (ïîëèôàëàíãèÿ,
àñèììåòðè÷íûå è ñèììåòðè÷íûå ñëó÷àè ïîëèäàêòèëèÿ è äåïèã-
ìåíòàöèÿ ðàäóæíîé îáîëî÷êè). Àíîìàëüíûå îñîáè íå áûëè îò-
ìå÷åíû ñðåäè ãèáðèäîâ. Âñòðå÷àåìîñòü àíîìàëüíûõ âçðîñëûõ
îñîáåé â ïîïóëÿöèîííûõ ñèñòåìàõ ñîñòàâèëà 1,75–7,7 %. Ìîð-
ôîëîãè÷åñêèå àíîìàëèè áûëè îáíàðóæåíû â ïîïóëÿöèîííûõ
ñèñòåìàõ 3 òèïîâ (R-, L- è REL-) èç 5 íàñåëåííûõ ïóíêòîâ.

Áîëüøèíñòâî èññëåäîâàíèé ïî ìîðôîëîãè÷åñêèì àíîìàëèÿì
ó çåëåíûõ ëÿãóøåê (Pelophylax Fitzinger, 1843), ïðîâåäåííûõ íà òåð-
ðèòîðèè Ñðåäíåãî Ïîâîëæüÿ, íå âêëþ÷àëè ãèáðèäíûõ Pelophylax
esculentus [Çàêñ, 2008; Ñïèðèíà, 2007; 2009; Ôàéçóëèí, 2012] ëèáî
â íèõ ðàññìàòðèâàëàñü îáúåäèíåííàÿ âûáîðêà ñ ðîäèòåëüñêèìè âè-
äàìè [Çàìàëåòäèíîâ, 2003], ïîýòîìó ïðåäñòàâëÿåòñÿ èíòåðåñíûì
ñðàâíåíèå âñòðå÷àåìîñòè ìîðôîëîãè÷åñêèõ àíîìàëèé ó ãèáðèäîâ
è ðîäèòåëüñêèõ âèäîâ, îáèòàþùèõ ñèíòîïè÷íî.

Öåëüþ íàñòîÿùåé ðàáîòû áûëî îïðåäåëåíèå âñòðå÷àåìîñòè àíî-
ìàëèé â ïîïóëÿöèîííûõ ñèñòåìàõ çåëåíûõ ëÿãóøåê. Äëÿ îñóùåñòâ-
ëåíèÿ öåëè áûëè ïîñòàâëåíû çàäà÷è: âûÿâèòü êîëè÷åñòâåííûå ïî-
êàçàòåëè âñòðå÷àåìîñòè àíîìàëèé äëÿ ãåìèêëîíàëüíûõ ïîïóëÿöè-
îííûõ ñèñòåì (ÃÏÑ) è ðàçíûõ òèïîâ ìåñòîîáèòàíèé.



158

Èññëåäîâàíèÿ áûëè ïðîâåäåíû â 2007–2013 ãã. â Ðåñïóáëèêå
Ìàðèé Ýë è íà þãå Êèðîâñêîé îáëàñòè, îòíîñÿùèõñÿ ê ñåâåðî-âîñ-
òî÷íîé ãðàíèöå àðåàëîâ èññëåäóåìûõ âèäîâ. Âñåãî èçó÷åíî 754 îñî-
áè çåëåíûõ ëÿãóøåê èç 15 ëîêàëèòåòîâ. Âñå ìåñòîîáèòàíèÿ áûëè
ðàçäåëåíû íà äâå ãðóïïû: 1) òåððèòîðèè, íàõîäÿùèåñÿ â ïîñåëêå
èëè èõ ÷åðòå (11 ëîêàëèòåòîâ); 2) òåððèòîðèè â ÷åðòå è îêðåñòíîñòÿõ
Éîøêàð-Îëû (4 ëîêàëèòåòà).

Èçó÷åíî 7 ïîïóëÿöèîííûõ ñèñòåì R-òèïà: ï. Âåðõíèé Óøíóð
(4 ad., 20 juv.), ï. Ðîíãà (13 juv.), ï. Ñîâåòñêèé (13 ad.), ï. Ìàëîå Øà-
ðûãèíî (75 ad.), ëåñîïàðê «Ñîñíîâàÿ ðîùà» (64 ad.), ìèêðîðàéîí
«×èõàéäàðîâî» (75 ad., 10 juv.) è ïðóä çà ìèêðîðàéîíîì «Òàðõàíî-
âî» (18 ad.) â ÷åðòå Éîøêàð-Îëû; 3 ÷èñòûå ïîïóëÿöèîííûå ñèñòå-
ìû L-òèïà: ï. Êó÷êè (10 ad., 25 juv.), ìèêðîðàéîí «Çàðå÷íûé»  Éîø-
êàð-Îëû (25 ad.), ï. Ëàâðîâêà (10 ad.); 3 ïîïóëÿöèîííûå ñèñòåìû
LE-òèïà: ï. Êóãóâàí (155 ad. P. lessonae, 29 ad. P. esculentus), ï. Îø-
ëàìó÷àø (10 ad. P. lessonae, 6 ad. P. esculentus), ï. Êðàñíîîêòÿáðü-
ñêèé (12 ad. P. lessonae, 8 ad. P. esculentus); 2 ïîïóëÿöèîííûå ñèñòå-
ìû REL-òèïà: ï. Øóøåð (10 ad. P. ridibundus, 13 ad. P. esculentus
è 57 ad. P. lessonae) è ï. ×åðìûøåâî (31 ad., 29 juv. P. ridibundus,
19 ad. P. esculentus è 13 ad. P. lessonae).

Òàêñîíîìè÷åñêàÿ ïðèíàäëåæíîñòü ÷àñòè îñîáåé (22 % P. lesso-
nae, 55 % P. esculentus è 17 % P. ridibundus) áûëà îïðåäåëåíà ñ ïî-
ìîùüþ ïðîòî÷íîé ÄÍÊ-öèòîìåòðèè Ñ. Í. Ëèòâèí÷óêîì è Þ. Ì. Ðî-
çàíîâûì (Èíñòèòóò öèòîëîãèè ÐÀÍ, Ñàíêò-Ïåòåðáóðã), â îñòàëüíûõ
ñëó÷àÿõ îïðåäåëåíèå ïðîâîäèëîñü ïî ìîðôîëîãè÷åñêèì ïðèçíàêàì.

Òèï àíîìàëèè óñòàíàâëèâàëñÿ ïî êëàññèôèêàöèè Î. Ä. Íåêðà-
ñîâîé [Íåêðàñîâà, 2008]. Â êà÷åñòâå êîëè÷åñòâåííûõ ïîêàçàòåëåé
áûëè èñïîëüçîâàíû ïàðàìåòðû, îáñóæäàåìûå â ñòàòüå Ë. ß. Áîðêèíà
è ñîàâòîðîâ [Áîðêèí è äð., 2013]: ïðîöåíò àíîìàëüíûõ îñîáåé (Pas),
âñòðå÷àåìîñòü òèïîâ àíîìàëèé (Ap), èíäèâèäóàëüíûé (Sai) è îáùèé
(Sap) ñïåêòð àíîìàëèé.

Ìîðôîëîãè÷åñêèå àíîìàëèè áûëè íàéäåíû â 5 ìåñòîîáèòà-
íèÿõ: â ìèêðîðàéîíàõ «×èõàéäàðîâî» è «Çàðå÷íûé» Éîøêàð-Îëû,
îêðåñòíîñòÿõ ï. Êó÷êè, ï. Øóøåð è ï. ×åðìûøåâî. Íà òåððèòîðèè
ïîñåëêîâ àíîìàëèè îáíàðóæåíû â 3 èç 11 ìåñòîîáèòàíèé, â ÷åðòå
ãîðîäà àíîìàëèè îòìå÷åíû â 2 ìåñòîîáèòàíèÿõ èç 4.
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Â ìèêðîðàéîíå «×èõàéäàðîâî» ó âçðîñëûõ îñîáåé îçåðíîé ëÿ-
ãóøêè îáíàðóæåíû 2 ýêç. ñ àñèììåòðè÷íîé ïîëèôàëàíãèåé íà I
è V ïàëüöàõ çàäíåé è íà III ïàëüöå ïåðåäíåé êîíå÷íîñòåé, 1 îñîáü
ñ áðàõèäàêòèëèåé íà ëåâîé ïåðåäíåé êîíå÷íîñòè (Pas = 5,3 %);
ó äâóõ ñåãîëåòîê íàéäåíû àñèììåòðè÷íàÿ ïîëèôàëàíãèÿ (I ïàëåö)
è ñèììåòðè÷íàÿ ïîëèäàêòèëèÿ (I ïàëåö) íà çàäíèõ êîíå÷íîñòÿõ
(Pas = 20,0 %).

Ó ïðóäîâîé ëÿãóøêè â ìèêðîðàéîíå «Çàðå÷íûé» Éîøêàð-Îëû
îòìå÷åíû ñèììåòðè÷íûé è àñèììåòðè÷íûé ñëó÷àè ïîëèäàêòèëèè
íà I ïàëüöå çàäíèõ êîíå÷íîñòåé (Pas äëÿ âçðîñëûõ = 7,4 %). Â îêðåñò-
íîñòÿõ ï. Êó÷êè (ïóíêò óòèëèçàöèè òâåðäûõ áûòîâûõ îòõîäîâ)
ó ñåãîëåòîê ýòîãî æå âèäà âñòðå÷åíû àñèììåòðè÷íàÿ ïîëèäàêòè-
ëèÿ (I ïàëåö) è îòñóòñòâèå ðàäóæíîé îáîëî÷êè ãëàç (Pas äëÿ ñåãîëå-
òîê = 8,0 %).

Â ï. Øóøåð (çàïîâåäíèê «Áîëüøàÿ Êîêøàãà») âñòðå÷åíà îäíà
àíîìàëüíàÿ îñîáü ïðóäîâîé ëÿãóøêè (Pas äëÿ ïðóäîâîé ëÿãóøêè =
1,75 %), íåñóùàÿ äâå àíîìàëèè (Sai = 2; ñèììåòðè÷íàÿ ïîëèäàêòè-
ëèÿ, àñèììåòðè÷íàÿ ïîëèôàëàíãèÿ); äâå ñèììåòðè÷íûå ïîëèäàêòè-
ëèè (I ïàëåö çàäíèõ êîíå÷íîñòåé) âñòðå÷åíû ó îáîèõ ðîäèòåëüñêèõ
âèäîâ â ×åðìûøåâñêîì âîäîõðàíèëèùå (Pas äëÿ îçåðíîé = 3,2 %;
Pas äëÿ ïðóäîâîé = 7,7 %).

Òàêèì îáðàçîì, êàê äëÿ îçåðíîé ëÿãóøêè, òàê è äëÿ ïðóäîâîé
îòìå÷åíû ÷åòûðå òèïà àíîìàëèé (Sap = 4), îäíàêî èõ ñïåêòðû ðàçëè-
÷àþòñÿ: òîëüêî äëÿ ïðóäîâîé õàðàêòåðíî îòñóòñòâèå ðàäóæíîé îáî-
ëî÷êè ãëàçà, à äëÿ îçåðíîé – áðàõèäàêòèëèÿ. Âñå îáñëåäîâàííûå
íàìè ãèáðèäû P. esculentus íå èìåëè ìîðôîëîãè÷åñêèõ àíîìàëèé.

Ìîðôîëîãè÷åñêèå àíîìàëèè áûëè îòìå÷åíû â òðåõ òèïàõ ÃÏÑ:
÷èñòûå ñèñòåìû R- è L-òèïà è ñìåøàííûå ïîïóëÿöèîííûå ñèñòå-
ìû REL-òèïà. Ïðè ýòîì:

1) ìîðôîëîãè÷åñêèå àíîìàëèè íàéäåíû â ÷èñòûõ ïîïóëÿöèÿõ
ðîäèòåëüñêèõ âèäîâ, íàñåëÿþùèõ ìåñòîîáèòàíèÿ âòîðîé ãðóïïû
(è ä. Êó÷êè ïåðâîé ãðóïïû);

2) ÃÏÑ REL-òèïà, â êîòîðûõ îòìå÷åíû àíîìàëüíûå îñîáè, íàñå-
ëÿëè ìåñòîîáèòàíèÿ, îòíîñÿùèåñÿ ê ïåðâîé ãðóïïå;
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3) áîëüøèíñòâî àíîìàëèé, îòìå÷åííûõ â ÃÏÑ REL-òèïà, áûëè
îòíåñåíû ê ñèììåòðè÷íîé ïîëèäàêòèëèè.

Ïîÿâëåíèå àíîìàëüíûõ îñîáåé â ÷èñòûõ ÃÏÑ (R- è L-òèïà) ìî-
æåò áûòü ñâÿçàíî ñ óâåëè÷èâàþùèìñÿ ê ÷åðòå ãîðîäà âëèÿíèåì àíò-
ðîïîãåííûõ ôàêòîðîâ, ñðåäè êîòîðûõ ìîæíî îòìåòèòü õèìè÷åñêîå
çàãðÿçíåíèå ñðåäû (ñáðîñ â âîäîåìû ïðîìûøëåííûõ è áûòîâûõ
îòõîäîâ). Íàáëþäàåìûå àíîìàëèè â ñìåøàííûõ ïîïóëÿöèîííûõ
ñèñòåìàõ REL-òèïà ìîãóò áûòü ñâÿçàíû ñ óñèëèâàþùåéñÿ êîíêó-
ðåíöèåé çà ðåñóðñû è äàâëåíèåì îòáîðà, âûçâàííûìè ïîÿâëåíè-
åì òðåòüåãî ñèíòîïè÷íîãî âèäà, ñíèæåíèåì ÷èñëåííîñòè ðîäèòåëü-
ñêèõ âèäîâ çà ñ÷åò ãèáðèäîãåíåçà è âîçðàñòàíèåì âåðîÿòíîñòè èí-
áðèäèíãà.

Áëàãîäàðíîñòè
Âûðàæàþ èñêðåííþþ áëàãîäàðíîñòü Ñ. Í. Ëèòâèí÷óêó è Þ. Ì. Ðî-

çàíîâó (Ñàíêò-Ïåòåðáóðã) çà èäåíòèôèêàöèþ ëÿãóøåê ìåòîäîì ïðî-
òî÷íîé ÄÍÊ-öèòîìåòðèè, à òàêæå Ñ. Í. Ëèòâèí÷óêó, Â. È. Êàçàêî-
âó è Ï. À. Ñåëåçíåâó çà ïîìîùü â ñáîðå ìàòåðèàëà.

Áèáëèîãðàôè÷åñêèå ññûëêè
Áîðêèí Ë. ß., Áåçìàí-Ìîñåéêî Î. Ñ., Ëèòâèí÷óê Ñ. Í., 2013. Îöåíêà

âñòðå÷àåìîñòè ìîðôîëîãè÷åñêèõ àíîìàëèé â ïðèðîäíûõ ïîïóëÿöèÿõ
(íà ïðèìåðå àìôèáèé) // Òð. Çîîë. èí-òà ÐÀÍ. Ò. 316, ¹ 4. Ñ. 324–343.

Çàêñ Ì. Ì., 2008. Î ìîðôîëîãè÷åñêèõ àíîìàëèÿõ çåëåíûõ ëÿãóøåê
(Rana ridibunda, R. lessonae) ã. Ïåíçû // Èçâ. ÏÃÏÓ èì. Â. Ã. Áåëèíñêîãî.
Ïåíçà. ¹ 10 (14). Ñ. 63–65.

Çàìàëåòäèíîâ Ð. È., 2003. Ýêîëîãèÿ çåìíîâîäíûõ â óñëîâèÿõ áîëü-
øîãî ãîðîäà (íà ïðèìåðå ã. Êàçàíè) : àâòîðåô. äèñ. … êàíä. áèîë. íàóê.
Êàçàíü. 23 ñ. 

Íåêðàñîâà Î. Ä., 2008. Êëàññèôèêàöèÿ àíîìàëèé áåñõâîñòûõ àìôè-
áèé // Ïðàö³ Óêðà¿íñüêîãî ãåðïåòîëîã³÷íîãî òîâàðèñòâà. Êè¿â. ¹ 1. Ñ. 55–58.

Ñïèðèíà Å. Â., 2007. Àìôèáèè êàê áèîèíäèêàöèîííàÿ òåñò-ñèñòåìà
äëÿ ýêîëîãè÷åñêîé îöåíêè âîäíîé ñðåäû îáèòàíèÿ : àâòîðåô. äèñ. … êàíä.
áèîë. íàóê. Óëüÿíîâñê. 23 ñ. 

Ñïèðèíà Å. Â., 2009. Ìîðôîëîãè÷åñêèå àíîìàëèè Rana ridibunda
Pall. êàê èíäèêàòîðû êà÷åñòâà îêðóæàþùåé ñðåäû // Èçâ. Îðåíáóðã. ãîñ.
àãðàð. óí-òà. Ò. 1, ¹ 21. Ñ. 228–230. 



161

Ôàéçóëèí À. È., 2012. Âñòðå÷àåìîñòü è ðàçíîîáðàçèå ìîðôîëîãè-
÷åñêèõ àíîìàëèé ïîïóëÿöèé îçåðíîé ëÿãóøêè (Anura, Amphibia) Ñðåä-
íåãî Ïîâîëæüÿ // Èçâ. Ñàìàð. íàó÷. öåíòðà ÐÀÍ. Ò. 14, ¹ 5. Ñ. 150–154.

 

ÑÏÅÊÒÐÎÕÈÌÈ×ÅÑÊÈÉ È ÃÈÑÒÎÕÈÌÈ×ÅÑÊÈÉ
ÀÍÀËÈÇ ÒÊÀÍÅÉ ÃÎËÎÂÀÑÒÈÊÎÂ

ÒÐÀÂßÍÎÉ ËßÃÓØÊÈ (RANA TEMPORARIA L.),
ÐÀÇÂÈÂÀÂØÈÕÑß Â ÓÑËÎÂÈßÕ

ÈÌÈÒÀÖÈÈ ÇÀÃÐßÇÍÅÍÈß ÑÂÈÍÖÎÌ È ÆÅËÅÇÎÌ

Å. À. Ñåâåðöîâà, Ä. Ð. Àãèëüîí-Ãóòèåððåñ,
À. È. Íèêèôîðîâà, À. À. Êîðìèëèöèí

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ì. Â. Ëîìîíîñîâà

SPECTROCHEMICAL AND HISTOCHEMICAL
ANALYSIS OF COMMON FROG (RANA TEMPORARIA L.)

TADPOLES TISSUES, DEVELOPED UNDER EFFECT
OF LED AND IRON POLLUTION IMMITATION

E. A. Severtsova, D. R. Agilon-Gutierrez,
A. I. Nikiforov, A. A. Kormilitsin

Moscow State University named after M. V. Lomonosov

A series of experiments was set to simulate water pollution and
lead containing alloys containing iron and development in such
circumstances tadpoles grass frog Rana temporaria L. tadpoles
Spectrochemical tissue analysis revealed a tendency to accumulate
iron and lead. Histochemical analysis showed a positive reaction
to the presence of compounds of iron in the liver and intestine
tadpoles. As histochemical and spectrochemical methods showed
that the main source of income of the metal ions in the body nutritio-
nal tadpoles . In tadpoles no effective mechanism for removal
of metal ions, but there is a mechanism for mitigating the damaging
effect – accumulation in specific cells, macrophages.
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