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BCTPEYAEMOCTH MOP®OJIOTMYECKUX AHOMAJINI
B INONYJIAIUMOHHBIX CUCTEMAX
SEJIEHBIX JIAT'YIHEK (PELOPHYLAX FITZINGER, 1843)
C CEBEPO-BOCTOKA APEAJIOB

A. O. CBuHHH

Kazanckwuii (ITpuBosmkckmii) hepepaibHbI yHUBEPCUTET

THE OCCURRENCE OF MORPHOLOGICAL ANOMALIES
IN GREEN FROGS POPULATION SYSTEMS
(PELOPHYLAX FITZINGER, 1843)

FROM THE NORTH-EASTERN PART OF THE AREAS

A. O. Svinin
Kazan (Volga Region) Federal University
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.

B 2007-2013 2. 6viiu obcredosanst 754 ocobu uz 15 noxa-
aumemog Pecnyonuxu Mapuii 9n u 1ooxcnou uacmu Kuposckoii 00-
nacmu (cegepo-6ocmounas yacme apeana Pelophylax). Hamu om-
Meuenvl 4 sapuanma Mop@onocULecKux aHomautl y ocobei osep-
Hou naeywky (noaughanraneus, acummempuyHsle U CUMMempUiHble
cayuau nonuoakmuus, opaxuoakmunus) u 4 eapuanma mopgono-
2UHEeCKUX aHOManull y ocobetl npyoosou aseyuru (nonuganraneus,
acummempuunble U CUMMEMPUYHbLE CLYYau NOTUOAKMUIUS U Oenue-
MeHmayusi paodysicHo 06010uKU). AHoMabHble 0COOU He bbliu Om-
Meuenvl cpedu 2ubpudos. BcmpeuaeMocms aHOMATbHBIX 83DOCIIbIX
ocobeltl 6 nonynayuoHuslx cucmemax cocmaesuna 1,75-7,7 %. Mop-
Gonocuueckue anomaruu OviIU 0OHAPYICEHbI 6 NONYIAYUOHHBLX
cucmemax 3 munog (R-, L- u REL-) u3 5 nacenennuix nynkmos.

BonpmmHCTBO MccienoBannii 10 MOP(HOIOTHYSCKUM aHOMATHSIM
y 3eneHbIx aryuiek (Pelophylax Fitzinger, 1843), npoBefieHHBIX Ha TEp-
putopun Cpennero [1oBomkbs, HEe BKIIOUaIN THOpUIHBIX Pelophylax
esculentus [3akc, 2008; Crupuna, 2007; 2009; daitzynun, 2012] mudo
B HUX paccMmarpuBajach 00beJMHEHHAast BHIOOPKa C POTUTEIbCKIMU BHU-
namu [3amanetauHoB, 2003], mo3ToMy NPEACTABISICTCS UHTEPECHBIM
CpaBHEHHE BCTPEYAEMOCTH MOP(OIOTUICCKIX aHOMAJINH y THOPHIOB
Y POJIUTENBCKUX BUJIOB, OOUTAIOIINX CHHTOITUYHO.

Lesnbto HacTosIIIEH paOOTHI OBLIO OIIPECICHHE BCTPEYAEMOCTH aHO-
MaJTUi B MOMYJISIIIMOHHBIX CUCTEMaX 3eJICHBIX JIsTyIeK. J{ist ocyiiecTs-
JICHUSI LIeJTM OBLIH MTOCTABJICHBI 33/1a4: BBISBUTH KOJTUYECTBEHHEBIE I10-
Ka3aTell BCTPEYaeMOCTH aHOMAIHH JIJIsl TEMUKJIOHAILHBIX TOITYJISIIN-
onnbIx cucteM (I'TIC) u pa3HBIX THITOB MECTOOOUTAHUH.
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UccnenoBanust 60butn mipoenensl B 2007-2013 rr. B Pecriybmuke
Mapwuii O 1 Ha tore KupoBcKkoii 001acTi, OTHOCSIINXCS K CEBEPO-BOC-
TOYHOM rpaHULIE apeaoB UccaenyeMblx BUA0B. Beero usyueno 754 oco-
Ou 3esieHbIX Jirymek u3 15 nokamureroB. Bee MectooOnTanus ObLin
pasziesieHsl Ha JB€ TPYMNIbL: 1) TeppUTOPHH, HAXOIAIINECS B MOCEIIKEe
nin ux yepre (11 1oxkanuTeToB); 2) TEPPUTOPUH B UEPTE  OKPECTHOCTSIX
Womkap-Onel (4 noKanuTera).

N3yueno 7 nonyasiunoHHbIX cucteM R-tuna: . Bepxuuit Yunyp
(4 ad., 20 juv.), m. Ponra (13 juv.), m. CoBerckuii (13 ad.), n. Manoe I1la-
peiruHO (75 ad.), necomapk «CocHoBas poma» (64 ad.), Mukpopaiion
«Yuxatigaposo» (75 ad., 10 juv.) u npyx 3a mukpopaiionom « TapxaHo-
Bo» (18 ad.) B uepre Momkap-Oubl; 3 YMCTBIE TIOMYIIAIMOHHbIE CHCTE-
mbI L-tuma: i. Kyuku (10 ad., 25 juv.), Mukpopaiion «3apeunstity Homi-
kap-Oumer (25 ad.), n. JlaBposka (10 ad.); 3 momyIAIMOHHBIE CUCTEMBI
LE-tuna: n. Kyrysasu (155 ad. P. lessonae, 29 ad. P. esculentus), . Omi-
namydart (10 ad. P. lessonae, 6 ad. P. esculentus), n. KpacHOOKTSOpb-
ckuii (12 ad. P. lessonae, 8 ad. P. esculentus); 2 IOyNSIIUOHHBIE CHCTE-
Mbl REL-tumna: n. Ulymep (10 ad. P. ridibundus, 13 ad. P. esculentus
u 57 ad. P. lessonae) n 1. Yepmbiteso (31 ad., 29 juv. P. ridibundus,
19 ad. P. esculentus n 13 ad. P. lessonae).

TakconomMHueckas NpuHaAISKHOCT YacTu ocobeit (22 % P. lesso-
nae, 55 % P. esculentus u 17 % P. ridibundus) Oblna onpeneneHa ¢ 1o-
mortukio porouHoit JIHK-ttutomerpun C. H. JIntBuruykom u FO. M. Po-
3aroBbIM (UHCTHTYT tI'ToNorru PAH, Cankr-IlerepOypr), B OcTanbHBIX
Clly4asix onpeJiesieHie IPOBOIIOCH TI0 MOP(OIOrHYEeCKUM MPU3HAKAM.

Tun anoManuu ycranasiauBasics 1o kinaccuduxarmuu O. J1. Hekpa-
coBoil [Hekpacona, 2008]. B kauecTBe KOJUUECTBEHHBIX MOKa3aTesen
OBLTH HCTIONIL30BAHKI MapaMeTpbl, 00cyxaaemble B ctathbe J1. 5. bopkuna
1 c0aBTopoB [bopkuH u jip., 2013 ]: npouenT anoMasnbHbIX 0cobel (P ),
BCTPEYAEMOCTh TUIIOB AaHOMAJIUI (Ap), VHIMBUYaJIbHBIH (S ) 1 00mmii
(Sap) CHEKTP aHOMAJHH.

Mopdonornueckre anoMannu ObLITM HAaWJCHBI B 5 MecTooOHTa-
HUSX: B MEKpOpaiioHax «UuxaiinapoBo» u «3apeunstii» Momkap-Ombl,
okpectHOCTAX . Kyuku, . Hlymep u n. Yepmermeso. Ha reppuropun
MTOCEJIKOB aHOMaJINK OOHapykeHbI B 3 u3 11 MecrooOuTaHMii, B uepTe
ropojia aHOMaJIuu OTMEUYEHBI B 2 MECTOOOUTAHMSIX U3 4.
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B muxpopaitone «HuxaiiapoBo» y B3poCIiIbix 0coOeil 03epHOi JIsi-
TYIIKA 0OHapy KeHBI 2 9K3. ¢ aCHMMETPUYHOU monudananruei Ha |
u V naneuax 3aaaei u Ha [l manene nepenneit koneunocreit, 1 0coob
c OpaxujakTuiInel Ha JeBOi mepeanen koneunoctu (P, = 5,3 %);
y JIByX CETOJIETOK HaiieHbl acuMMeTpudHas ronudananrus (I manerr)
U cUMMeTpHu4Has noiauaakTunus (I maner) Ha 3aJHUX KOHEYHOCTAX
(P,=20,0 %). 5

VY npynoBo# JATYIIKK B MEKpOpaiioHe «3apeunslit»y Momkap-Osl
OTMEYEHBI CHMMETPUYHBIN  aCHMMETPHYHBIN CITy4Yan MOJUIAKTHIAN
Ha [ masnbue 3aHux Koneunocrei (P, s B3pocibix = 7,4 %). B okpect-
HOCTAX M. Kyuku (IIyHKT yTHIHU3aI[UU TBEPABIX OBITOBBIX OTXO/IOB)
y CEroJIeTOK 3TOr0 K€ BHJA BCTPEUEHBI aCUMMETPUYHAS MOTUIAKTH-
mus (I maneir) u oTcyTCTBHE paly>KHOM 000JIOUKH TI1a3 (Pas IS ceroje-
ToK = 8,0 %).

B . lllymep (3anmoBeanuk «bonpmas Kokmara») Bcrpeuena ogHa
aHoMaJibHast 0C00b NPYAO0BOK JATYIKH (P, JUIs TIPYJOBOH JIATYLIKH =
1,75 %), Hecymas ABe aHOMAaJIMU (Sm. = 2; CHMMETpUYHAasI MOJIUJAKTH-
JI¥isL, ACMMMETPHUYHAsS TOTU(aaHTHst); ABE CHMMETPHYHBIC TOJTHIAKTH-
mu (I maner; 3aJTHUX KOHEYHOCTE) BCTPEUEHBI Y 000MX POIUTEIbCKIX
BU/I0B B UepMbiieBckoM Bopoxpanumuine (P, s 03epHoi = 3,2 %o,
P _nns npynosoi = 7,7 %).

Takum 00pa3om, Kak JIsl 03€PHOM JIATYIIKH, TaK U JJIs MPYAOBOH
OTMEYCHBI YETHIPE THITA AHOMAIIHIA (S, = 4), OHAKO UX CTICKTPbI Pa3IIn-
YarOTCS: TOJIBKO JIJIS TPYI0BOM XapaKTePHO OTCYTCTBHUE PayKHOH 000-
JIOYKH TJIa3a, a Ui 03epHOi — Opaxuumaktwins. Bee obcnenoBaHHbIC
Hamu TuOpubl P. esculentus He umenn MOP(OIIOTMYSCKUX aHOMAJIUH.

Mopdornoruueckue aHoMaInu ObUTA OTMEUeHHI B Tpex tumax [ TIC:
YHUCTBIE CUCTEMBI R- 1 L-THna u cMemanHble MOMyJIAIHOHHbIE CUCTE-
Mbl REL-tuna. IIpu stom:

1) Mopdonornyeckre aHOMaJINU HAWJCHBI B YUCTBIX TOMYIISLIUSIX
POIUTENHCKAX BUJIOB, HACEISIONUX MECTOOOUTAHHUS BTOPOH TPYTIIIBI
(1 1. Kyuku nepBoii rpymis);

2) I'TIC REL-tuma, B KOTOPBIX OTMEYEHBI aHOMaJIbHBIE 0COOH, HACe-
JISUTA MECTOOOHTAHMSI, OTHOCSIIMECS K TIEPBOH IpyIITIE;
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3) GonpmmHCTBO aHOMaHi, oTMedeHHBIX B [ TIC REL-Tuna, 0p1mu
OTHECEHBI K CHMMETPUYHOH TIOTHIAKTHIIHH.

[TosBnerne anoManbHbIX 0coOei B 9ucThIX I TIC (R- 1 L-Ttumna) mo-
JKET OBITh CBS3aHO C YBEIMUMBAIOIINMCS K U€PTE TOPO/Ia BIUSIHAEM aHT-
POTIOTEHHBIX (PAaKTOPOB, CPEIU KOTOPHIX MOKHO OTMETHTHh XUMUYECKOE
3arpsi3HeHUe cpepl (cOpoCc B BOAOEMBI MPOMBIIIIICHHBIX W OBITOBBIX
oTxon10B). HaOnroaemple aHOMalIMU B CMEIIAHHBIX TOIMYJISIIHOHHBIX
cucremax REL-Tuma MoryT OBITh CBSI3aHBI C YCHIIMBAIOMIEIHCS KOHKY-
peHIrel 3a pecypchl U AaBICHHEM 0TOOpPa, BRI3BAHHBIMU MOSIBICHH-
€M TPEThEro CHHTOIIMYHOTO BU/Ia, CHUKEHUEM YHCICHHOCTH POIUTEIb-
CKHX BHJIOB 32 CYET THOPUIOTEeHE3a U BO3PAaCTaHUEM BEPOSITHOCTH HH-
OpuauHTa.
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CIHEKTPOXUMHYECKHIA U THCTOXUMUYECKHUM
AHAJIN3 TKAHEH I'OJIOBACTHKOB
TPABAHOM JATYIIKUA (RANA TEMPORARIA L.),
PAZBUBABIINXCSA B YCJIOBUAX
NMHUTALIUU 3ATPASHEHUA CBUHIIOM U KEJIE30M

E. A. CeBepuosa, /I. P. Arnason-I'yTueppec,
A. U. Hukudopona, A. A. Kopmuauuux
MockoBckuii rocyaapcTBeHHbIN yHuBepeureT uM. M. B. Jlomonocosa

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. 1. 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.

bovina nocmasnena cepusl SKCnepumenmoe no umumayuu 3a-
CPA3HERUA 6000ema CGMH@L[CO()QP.WC(JM/;MMM u 9!C€ﬂ€3000()€p9l€(11/l/[u—
MU cniasamu U paseumuio 6 maxKux yCioeusix 201064acmuKkoe mpa-
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