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OIIEHKA OILTIOAOTBOPSIOIIEN CIIOCOBHOCTH
CIIEPMATO30M/I0B U CJIYYAH T'TEPMA®POIUTU3MA
Y O3EPHOU JIATYIHIKHA
(PELOPHYLAX RIDIBUNDUS, PALLAS, 1771) B YCJIOBUAX
AHTPOIIOI'EHHO-UBMEHEHHBIX JJAHAITA®TOB

E. A. Baiittumuposa, B. JI. Bepmiunun
WHCTUTYT 3KONIOTUH pacTeHui 1 )kuBOTHBIX YpO PAH
(ExarepunOypr)

THE ASSESSMENT OF IMPREGNATING SPERMATOZOID
CAPACITY AND INCIDENT OF HERMAPHRODITISM
INMARSH FROG (PELOPHYLAX RIDIBUNDUS, PALLAS, 1771)
IN ANTHROPOGENICALLY MODIFIED LANDSCAPES

E. A. Baytimirova, V. L. Vershinin
Institute of Plant & Animal ecology, Russian Academy of Science,
Ural division (Ekaterinburg)

An assessment of impregnating spermatozoid capacity and
histological examination of the testes in order to detect the lake
frog oocytes in anthropogenically-modified landscapes. Males have
the smallest size of the sperm heads in populations from the most
transformed areas. Presence of oocytes in the tissue of the herma-
phrodite’s testis were revealed.

IIposedena oyenka oniodomsopsroujeli CnocoOHoCmu cnepma-
MO30U008 U SUCTNOTO2UTECKOe UCCTIeO08AHUE CEMEHHUKO8 HA NPeo-
Mem HATUYUSL OOYUMo8 y 03ePHOU AAYWKU 8 NONYIAYUAX AHMPONO-
2eHHO-MOOUuYUposanHvlx nanouwagmos. Haumenvwuii pasmep
2071080K CREpMAmo30U008 OMMEUEH Y CAMYO08 U3 NONYIAYUL HaUbO-
nee mpaucpopmuposantvix meppumopuii. OmmeueHo Haruyue ooyu-
Mo8 8 MKAHAX CeMEHHUKO8 2epmMahpooumHoil ocoou.

B nocnenHee Bpems B inteparype 00JIbIIIOe BHUMAHHUE Y/ICIISIETCS
BIIUSIHUIO HA aM(UOUIi BEIIECTB, BbI3bIBAIONINX SHIOKPUHHBIN TucOa-
naHc (PHIOKPUHHBIX nu3pantopoB — endocrine disruptors). Crioco6-
HOCTb CBSI3bIBATHCS C PELICIITOPAMH CTEPOUHBIX TOPMOHOB 00YCIIOBIIC-
Ha CTPYKTYPHBIM CXOJICTBOM Psi/ia MOJLTFOTAHTOB (TIECTHIIUIOB, TePOUIIH-
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JIOB, TTOJINXJIOPUPOBAHHKIX OM(EHIIIOB U 11p.) ¢ (heHonamu [HukuTwH,
2008]. Mx Bo3zaelcTBHE MOXKET NMPUBOJAUTH K OTKJIOHEHHUSM B TOPMO-
HAJILHOW PEryISUH PENPOAYKTUBHON (QYHKIIMH U TIOSIBICHUIO HHTEP-
CEKCYaJIbHBIX 0CO0EH, XapaKTepU3YIOIINXCsl OTHOBPEMEHHBIM MTPHUCYT-
CTBHEM XEHCKHX M MY)KCKHX IPH3HAKOB.

[TpumMepHO ¢ cepearHBI POIILIOTO BeKa CTaI0 HaOIIOAaThCsI COKpa-
IIEHHE YMCICHHOCTH TIOIY/ISIUI MHOTHX BHJOB ampuouii. Dto sBie-
HUE MHOTHE aBTOPBI CBSI3bIBAJIM C HAPYIICHHEM MOJOBOTO Pa3BHUTHS,
BBI3BAHHBIM JICHCTBHEM TOPMOHAJIBHBIX AU3PaNTOpoB. MIHTEpec K mosiB-
JICHUIO WHTEPCEKCYyalIbHBIX 0CO0CH cpeln JIATYIIeK 3HAYUTEIbHO BO3-
poc 1ocie myOnruKauii 0 HCHOPMaJIbHOM CEKCyaJIbHOM Pa3BUTHH, CBSI-
3aHHOM C BO3JICHCTBHEM CEIbCKOXO3IHCTBEHHBIX repOUIMIOB, TAKUX
kak arpa3uH [Hayes et al., 2003; McDaniel et al., 2008; Hecker et al.,
2004; Murphy et al., 2006; Smith et al., 2005; Du Preez et al., 2009;
Reeder et al., 1998]. IIpu aToM B tuTepaType npeodiagaloT JaHHbIC
0 TMPUCYTCTBUU OOLIMTOB B TKAHW CEMEHHUKA. HEKOTOpbIMH aBTOpaMu
OBLIO MMOKA3aHO, YTO YaCTOTA BCTPEYAEMOCTH OOLMTOB B CEMEHHHUKAX
ampuOuil B ropoCKNX pallOHAaX 3HAYUTEIIBHO BBILIE I10 CPABHEHUIO
C CeITbCKOXO03SIMCTBEHHBIMU U paliloHaMy 0€3 aHTPOIIOTeHHOW Harpy3Ku
[Skelly et al., 2010].

TeM He MeHee B HACTOSIIEE BPEMSI MHTEPIIPETAIUs PE3yIbTaToB
VICCIIEIOBAHUM 0 JIeHCTBHIO Ha aM(UOUil SHIOKPUHHBIX AECTPYKTO-
POB 3aTPYIHSETCS M3-32 HEJOCTATOYHOM U3yUYCHHOCTH BHYTPHU- H MEXK-
BUJIOBBIX U3MEHEHUH B 110JI0BOH audhepeHnanmm, TeMIoB pa3BUTHs,
KoJieOaHusl ypOBHEH 3arpsA3HUTENEH U OTCYTCTBUS CTaHIapTU3NPOBAH-
HBIX SKCTIEPUMEHTOB JUIsl Liesielt cpaBHEeHUs. Kpome Toro, y HEKOTOPBIX
BUJI0B aM(puOHii OBIIIO TIOKa3aHO HE 3aBUCSILEE OT 3arpsI3HEHHUH Tepe-
omnpenenenue nona [Storrs-Mendez and Semlitsch, 2010]. YcranosneHue
CBSI3U MEXK/Ty HHTEPCEKCYATbHOCTBIO U TIOJI0BUTOCTHIO OJIOBO3PEITBIX
JATYIIEK, HECOMHEHHO, HY)K/IAeTCs B JIOTIOJTHUTEIIBHBIX UCCIIEIOBAHMSX.

[TprumHON MpOBENEHNUS TaHHOTO aHAJIHM3a MOCITYXHIA TOUMKa
B 2012 1. Ha Tepputopun LIITKuO B ExarepunOypre ocobu o3epHOit -
ryuiku (Pelophylax ridibundus, Pallas, 1771), koTopast uMesia BTopud-
HBIE ITOJIOBBIE TIPH3HAKK caMmIta (Opadnble Mo30i). [Tpu BekpbeITHY OBLITH
OOHapy>KeHBI PU3HAKK repMadpoIUTH3MA: OJTHOBPEMEHHOE MPUCYT-
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CTBHE CEMEHHMKOB U INYHHUKOB. [lockonbKy paHee mogoOHbIe 0cO0U
B BBIOOpKax HE OTMEYAJINCh, ObUIA IPOBEACHA OLICHKA OIJIOAOTBOPSIIO-
el crnocoOHOCTH CIIEPMATO30UI0B U TUCTOJIOTHYECKOE U3YUCHHUE ce-
MEHHHKOB C LIEJIbI0 OOHAPYKEHUSI OOLIUTOB Y O3CPHOM JIATYLIKH B yC-
JIOBUSIX aHTPOIOI€HHO-M3MEHEHHBIX JIaHAIA(TOB.

MarepuaJ 1 MeTOAbI

JlerenepaTuBHBIE [TPOLECCH] B CEMEHHBIX KaHAJIbLaX MOTYT IpH-
BECTH K (POPMHUPOBAHUIO MATOJIOTUYECKUX M ATHUIWYHBIX MOIUMOP(-
HBIX CIIEPMATO30U/I0B, KOTOPBIC HE CIIOCOOHBI y4aCTBOBATh B OILIOJO-
TBOpeHHH. OTHUM U3 OCHOBHBIX IT0Ka3aTesel OMI0A0TBOPSIOLICH cI10-
COOHOCTH CIIEPMATO30MI0B SBIISIETCS pa3Mep ro10BKU. BapuabenbsHOCT
CIIEPMATO30MI0B 110 BEJIMYHHE T'OJIOBKH CBSI3aHA C PA3JIMUHBIM COIEP-
xanueM B HUX JIHK, a Takxke ¢ 0COOEHHOCTAMU KOHACHCALMM U yIIa-
KOBKH XpOMAaTHHa, OTIPEIENIIOUMMHU CTEIIEHb 3PEJIOCTH CIIEPMATO30U-
0B [Mamuna, XXuranbckuii, 2006].

B pabote npoBeneHo U3yueHUe KOIMYECTBa aHOMAJIbHbIX CIIepMa-
TO30UI0B 03EPHOI JISITYIIKU B | MM? Ma3KOBOTO Tpernapara CeMeHHHUKa
1 HU3MEpEeHHe IUIOIaAeH roJI0BOK criepMaTo3on108. Ha cepuiinbix cpe-
3aX CEMEHHHUKOB XMBOTHBIX ITPOBEACHO MCCIIEJOBAHNE OTHOCUTEILHO
MPUCYTCTBUS OOLIUTOB B TKAHU CEMEHHHKOB.

B pabore uccnenoBaaich 1oja0BO3pEsble CaMIbl 03€PHOM JISTYIL-
Ku (Tabnuia), OTIIOBJICHHBIE B JIByX MECTOOOUTAHUIX Ha TEPPUTOPUN
ExarepunOypra ¢ pa3HbIM yPOBHEM aHTPOIIOT€HHOM Harpy3Kku. B coot-
BETCTBUU C BRIpAOOTaHHOH paHee Tunu3aruei [ BepmmauH u 1p., 2006]
paiion LIITKuO Ob1 OTHECEH K 30HE MAJIOATAKHOW 3aCTPONKH, JIECO-
napk KannHoBckue pa3pessl — K JieconapKoBoii 30He. B rpanuente ypoa-
HU3AL1H1 OTMEUCHO yBeJIMUeHUe 0011el MUHEpaIu3aln, COIepKaHus
XJIOPHUJI- U CyIb(aT-HOHOB, NOBBILIEHHE 3BTPOPUKALMH BOLOEMOB, U3-
MeHeHue pH cpenpl ¢ kucnoit Ha HelTpaibHyto [ Bepmnus u ap., 2006].
Boga B p. Manas Kyuisa, kotopas nmpoTtekaet 1o tepputropun Huxkuero
Tarua, xapakrepusyercs crieuprIecKUM 3arpsi3HEHUEM (IIPEBBILICHUE
[NAK mo vedrenponykram B 12 pas, no ¢eHomam — 10 5 pas, 1mo map-
raiiy — B 3 pa3a) 1 OTHOCHUTCS K Upe3BblYaiiHoO rpsa3HbIM. [locTynato-
LIME B PEKy HarpeTble CTOUHBIE BOJBI (POPMUPYIOT TEIIOBOE 3arps3He-
HHUE PEKH.
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30.07.2009 r. Jlecomapk Kanunosckue 6
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04.09.2009 r. P. Manas Kyuisa, 5
Huxanit Tarun

PesyabTarsl n 00cykaeHHe

CrarucTryeckuil aHaau3 MOJYyYEHHBIX JAHHBIX 1O KOJIMYECTBY
aHOMAJIbHBIX (M3MEHEHHasi opMa roJIOBKH) CIIEPMATO30HUI0B B 1 MM?
Ma3KOBOI'O Ipernapara CEMEHHHKAa B 3aBHCHUMOCTH OT YPOBHSI aHTpPO-
MOTCHHOW Harpy3KH He BbISBHI 3HauUMbIX paszinuuuil (Kruskal Wallis
Test, p > 0,05). B nenom Koau4uecTBO aHOMATBHBIX CIIEPMATO30UI0B
y )KUBOTHBIX He TpeBbIaeT 7 % B necomnapke, 3 % B LIIIKuO u 4 %
B OKpecTHOCTX p. M. Kymisa.

[Tpu MmopdomeTpryecKoM UCCIIeIOBAHUH CIIEPMATO30HI0B 03€ep-
HOM JIATYIIIKK HAaMH YCTAHOBJIEHO, YTO Pa3Mep TOJIOBKH CIIEPMATO30U-
na Bapsupyet ot 20,1 10 68,1 Mxm?. [Tpu aHaTM3e U3MEHYUBOCTH TLIO0-
1411 TOJIOBKM CIIEpPMATO30MJI0B Y O3€PHOM JIATYIIKH OBbLT MCIONb30-
BaH 01HO(aKTOPHBIN AUCTIEpCUOHHBIH aHanu3. [lokazaHo, 4TO rOJIOBKU
CIEPMATO30UI0B y O3EPHBIX JIATYIIEK, HACEISIOUIUX JIECONapK, CTa-
TUCTHYECKH 3HAUMMO OOJIbILIE B CPABHEHHH C JIATYIIKAMH JAPYTHX U3Y-
yaeMbIX pailoHOB. CpeaHMe 3HAYEHHS IUIOIIaAN FOJOBKHU CIiepMa-
to3onna B L{ITKuO, neconapke KannnoBckue pa3pesbl, OKPeCTHOCTAX
p- M. KymiBa cocraBuiim COOTBETCTBEHHO (CpesiHee + omnOKa cpeiHe-
ro): 38,31+0,44/39,01+0,31/40,51+0,73 (F(2,514)=4,25,p=0,01).
HaumeHnblas riomaap roJIoBoK, TAKUM 00pa3oM, OTMEUEHa B pailoHe
NoOUMKHU repMadpoauTHoit ocodbu — B LIITKuO.

JlereneparuBHble U3MEHEHUS B T€PMUHATUBHOM OTJIEJIE CEMEH-
HUKa BBI3BIBAIOT IMMMHHALMIO U JIETEHEPAIINIO XPOMOCOM, B pe3ysIbTa-
T€ 4ero o0pa3yIoTcs CIepMaTO30M bl C HEOCTAaTOUHbBIM COJIEp KaHH-
eM XpoMaTHHa (C MaJIbIM pa3MepoM ToIoBKK) [Mamuna, JKuraasckuid,
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2006]. [TpnunHO# MOSIBICHUS TOJJOOHBIX CIIEPMATO30UA0B MOTYT OBITh
HapyILIEHUsI JEeJICHHUs CIIEPMAaTOLUTOB B CEMEHHUKE, KOTOPbIE IPUBO-
JISIT K 00pa30BaHMI0 MHOTOSIIEPHBIX KIIETOK. MOXKHO clieNarh IpeArnono-
JKEHHE, YTO CaMIlbl 03epHBIX JisIryinek, oouraromue B [{ITKuO, obnana-
10T HAMMEHbILEH OIUIO0TBOPSIOILEH CIIOCOOHOCTHIO CIIEPMATO30H/I0B.

[Ipu n3ydeHnu rucToNOrnuecKoi CTPyKTYphl CEMEHHUKOB JKHBOT-
HBIX OOLIUTHI OBUTM OOHAPYKEHBI TOJIBKO B TKAHW CEMEHHHKA repma-
¢ponuta (pucyHox). Ilpu 3ToM 0OMTHI OBLTH BUIHEI HA CPE3aX TOIBKO
B BEPXHEH yacTu ceMeHHUKa. Hapsay ¢ npucyTCTBUEM OOLIMTOB B 3TOU
4acTH OpraHa OTCYTCTBOBAJIM CEMEHHBIE KaHAJIbIIbl, COIEPIKalIIHE CIIep-
MarTo30u1bl. Ha cpenHHbIX cpe3ax opraHa mpucyTCTBUSI OOLIUTOB B TKa-
HU CEMEHHHUKA He HaOmoanock. CeMeHHbIE KaHAIIBIBI COJICPKATU BCE
THUIIBI KJIETOK, BKJIIOYask CIIEPMAaTO30uIbl. B TKaHU ApyTrux moiaoBo3pe-
JIBIX CAMIIOB, OTJIOBIIEHHBIX Ha TeppuTopuu LIIIKuO, oorutoB 00HApY-
KEHO He OBLIO.

[omepeunsIii cpe3 ceMeHHHKa 03epHOH NarymkH (repmadpomut) yB. X 100:

a — BEPXHsAA 4aCTh OpraHa, B CCMCHHbBIX KaHaJIbIlaX ITIOMHUMO KJIIETOK CIIEPMATOT€HHOI'O
SMUTEIHS IPUCYTCTBYOT OOLUTHI; 0— CpeZ[HHHLIﬁ Cp€3 oprana, CCMEHHbBIC KaHaJIbIIbI
coaepIKar BCEC THUIIBI KJIICTOK, BKJIIOYAs CIICPMaTO30H /bl

[TonydeHHbIC JaHHBIE COTIACYIOTCS C PE3yJbTaTaMU HU3YyUYCHHS
BIIMSHUS aTpa3vHa Ha TOHAJBI HETIOJOBO3PEIBIX JICOMAPJOBBIX JIATY-
mek (Rana pipiens Schreber, 1782) na teppuropun CIIIA. ABTopamu
OBLIO MOKA3aHO HEPAaBHOMEPHOE Pa3BUTHE TOHAJI, IPU KOTOPOM YacCTh
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OpraHa Jja’ke BHEIIIHE CXO/IHA I10 CTPOCHUIO € IMYHUKOM. [lpyras yacTh
B CBOEM CTPOCHHUHM HapsIly C CEMCHHBIMU KaHAJIbLIAMHU COAEPKUT OOLIU-
Tl [Hayes et al, 2003].

Y4uThIBas TO, YTO MOJIOBOE PA3BUTHE PETYIUPYETCS HE TOIBKO I'e-
HETUYECKUMHM, HO ¥ TOPMOHAJIbHBIMH (PaKTOpaMH, IPUIUHON THOsIBIIC-
HUS TepMadpOIUTHON 0cO0M 03epHOH JISATyIIKY Ha TeppuTopun Exare-
pUHOYpra, BeposSTHO, CTAJIO BIMSHUE BHEIIHUX aHTPOIIOTEHHBIX (hak-
TOPOB: IPUCYTCTBUE TOPMOHAIBHBIX JIECTPYKTOPOB B BOIOEME.

Pe3synbrarsl Haero nccie10BaHusl, HECOMHEHHO, CJICIYET CUUTATh
npeABapuTeabHbBIMA. HO OHU IUKTYIOT HEOOXOOUMOCTD MPONOKEHUS
NPOBEJCHNS OJIEBbIX UCCIIEIOBAHUM 110 H3YyUEHHIO BO3ACHCTBHS KOMII-
Jexca (paKTOpOB aHTPOIIOTCHHON JiecTaOMIIN3aIMU CPEJIbl, BKIIIOUAs BO3-
MOYKHOE BIIMSIHUE TOPMOHAJIBHBIX A€CTPYKTOPOB Ha am¢pubuii. Ha nan-
HOM 3TaIle UCCIIEIOBAHUS Mbl MOKEM BBICKA3aTh OIPE/ICICHHbBIC IPe-
HOJOKEHUsI. B 3aBUCHMOCTH OT ypOBHSI aHTPOIIOI€HHON HAarpy3Ku Ko-
JIMYECTBO AHOMAJIBHBIX CIIEPMATO30M10B (M3MEHEHHAs (hOpMa FOJIOBKH)
Y 03€pHOH JIATYILKN U3MEHSETCS] HE3HAUUTENbHO. Pasmep royioBok criep-
MAaTo30M10B Y O3€PHOH JITYIIKH, BEPOATHO, MO)KHO OTHECTH K JOCTa-
TOYHO 4yBCTBHUTEJIbHBIM K HEOIaronpusiTHOMY BO3ACHCTBHIO IapaMeT-
pam. Ilpuunna nosiBneHus repMadpoauTHON 0COOH 03EPHOM JIATYIIKH
Ha teppuropuu L{ITKuO, BeposaTHO, cBs3aHa C IelcTBUEM ypOaHU3a-
LUK U TpeOyeT NPOBEACHHUS JOIOIHUTEIbHBIX NCCIIEIOBAHUH.
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MACCOBBIE AHOMAJIMU 3A/THUX KOHEYHOCTEM
Y 3EJIEHBIX JIAT'YHIEK
(PELOPHYLAX ESCULENTUS COMPLEX)

B IPUAHECTPOBBE:

INPOBJIEMA ®AKTOPOB U BUONH/IUKALINN

0. C. Beaman-Moceiiko', JI. 5I. Bopkun',
FO. M. Po3anos?, C. H. JInTBUHYYK>
'3oonornueckuit unctutyT PAH (Cankr-IletepOypr)
*Nucrutyt nuronorun PAH (Caukr-ITetepOypr)

MASS HINDLIMB DEFORMITIES OF GREEN FROGS
(PELOPHYLAX ESCULENTUS COMPLEX)
IN PRIDNESTROVIE:
CAUSES AND BIOINDICATION

0. S. Bezman-Moseyko!, L. J. Borkin!,
J. M. Rosanov?, S. N. Litvinchuk?
! Zoological institute, Russian Academy of Sciences (St. Petersburg)
2 Institute of cytology, Russian Academy of Sciences (St. Petersburg)

Mass hindlimb abnormalities (above 60 %) were found in two
localities with syntopic Pelophylax ridibundus and hybridoge-
nous P. esculentus in Pridnestrovie. Individually, frogs can have
1-7 anomalies in P. ridibundus and 2—4 in P. esculentus. Some diffe-
rences in variety of deformities and their frequencies were observed
between both species and both localities. Importantly, water bodies
inhabited by green frogs with mass abnormalities were characterized
by absence of chemical pollution and any significant human impact.

Maccosvie anomanuu 3a0Hux koneunocmeti (ceviute 60 %) dvLiu
ommeuenvl y cunmonuyeckux Pelophylax ridibundus u eubpuo-
noix P, esculentus 6 06yx noxarumemax 6 I[lpuonecmposve. Ocobw
P. ridibundus mooicem necmu 1-7 anomanuii, a P. esculentus — 2—4.
s oboux 6u006 u 10KAIUMEMO8 OMMEUeHbl PAIUYUS 8 BAPUAH-
MAX GHOMAIUTL U UX YACTNOmMax. Bascno ommemumb, umo 6000embl,
HaceleHHbLe 3eNeHbIMU TIACYWKAMU C MACCOBLIMU AHOMATUAMU, XA~
PAKmMepu308aIUCy OMCYMCMBUEM XUMUULECKO20 3A2PS3HEHUS. U Kd-
KO20-1UO0 CYUeCMBEHHO20 AHMPONOZEHHO20 B030€LUCMBUSL.
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B 2007-2012 rr. B X0ze (hayHHCTHYECKUX HCCIIE0BaHH Ha JIEBOOE-
pexbe p. duectp B rpanunax [Ipunnectposckoit Mosinasckoit Pecy6-
Ky B Oosnee ywem 30 Bogoemax 0bL10 00cinenoBanHo okoio 12 000 oco-
Ocii OecxBocThix ampuouii 9 BumoB. B AByX nmyHkrax Ha ceepe Ilpu-
JTHECTPOBbsI Y 3eTeHbIX JsTyIek (Pelophylax esculentus complex) Opuia
BBISIBJIEHA MAacCOBAsi BCTPEYaEMOCTh aHOMaJIBHBIX 0COOEH.

B ypountie Byropust Kamenckoro paiiona (47°5524”N, 29°09'36"E)
B 2007 1. omiioBieHo 447 ocobeit, B 20082011 rr. — eme 113. ITomumo
3€JICHBIX JIATYIICK, B 9TOM BOIOEME OOUTAIOT U HEPECTSTCS elIe S5 BH-
JI0B OecxBOCThIX ampuduii (Bufo bufo, Hyla arborea, Bombina bombina,
Rana dalmatina, R. temporaria), OHaKO HUKAaKUX aHOMAJIUN y HUX
3aMeueHo He Obut0. Bropas nomyssiuys HalijleHa B OKPECTHOCTSIX Cela
IToth PeiGHuIIKOTO paiiona (47°58°07”N, 28°51’35”E). Bomoem 6bL1 00-
cienoBan B2011 m 2012 rr. YV npyrux 6ecxBocThix ampuodmii (B. viridis,
H. arborea, B. bombina, R. dalmatina, P. fuscus) anomanuu oOHapyxe-
HBI HE OBLITH.

BuoBy1o npuHaaiae)KHOCTh 3€JIEHBIX JISTYIIEK ONPEACIIsUIN KakK
B IIOJIEBBIX YCJIOBUSAX (110 BHELIHUM IPU3HAKAM), TaK U METOAOM IIPO-
touHoi JIHK-iutomerpun (ccbuika). O6e u3ydeHHbIE MOMYIIAINAN OT-
HOCSITCSI K CMEIIAHHOW CHUCTEME, T/I¢ BCTPEUAIOTCS Ba BUA: THOPU/I-
Helit P, esculentus w P. ridibundus (R-E tum). Bce nutomerpuyecku
M3y4eHHbIe 0co0u P, esculentus ObUTM TATLIOUTHBIMU THOpUamMu. W3-
MepeHnue koaunuectsa siaepHoit JJHK He BbIsiBUIIO paznuunii Mex 1y HOp-
MaJIbHBIMU ¥ aHOMAJIbHBIMH OCOOSIMHU.

[lepBruHas uaeHTH(PUKALUSI AaHOMAIUN IPOBOIMIIACH B MECTE Ha-
omronenuit. Yactb ocobeit Obta 3adukcuposana B 70 % pacTBope 3TH-
JIOBOTO CIIMPTA M 3aT€M ITOJIBEPTHYTa PEHTICHOJIOTHUECKOMY 00CIIe10-
BaHMIO ¢ ToMoIsio anmapara CNB2 (skectkoe oOmydenue). bonbimast
4acTh UCCIICAOBAHHBIX 0co0el OblIM HerosoBo3pensiMu. Konnuect-
BeHHast 00padOTKa JaHHBIX 110 AaHOMAJIMSIM [IPOBE/ICHA B COOTBETCTBUU
C HaIMMU npeioxenusmu [bopkun u ap., 2012].

B 00oux Booemax ObLI MPOBEICH XMMUYCSCKUN aHau3 BO/IbL. Bee
roKa3areNy OKa3aJluch He BBIIIIe HOPMAaTUBOB, ycTaHOBIeHHbIX CanlInH
2.1.4.559-96 «IlutheBas Boga. | urnennueckne TpebOBaHUS K Ka4eCTBY
LEHTPAIbHBIX CUCTEM ITUTHEBOIO BOAOCHA0KeH L. KOHTpOIb KauecTBa.
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Berpeaemocts anoManbHbIX 0co0el (P ) B nomynsuuu byropus
B 2007 . cocraBuna 75 % y P, ridibundus (n=235)u 62 %y P. esculentus
(n=212), B momymnsittuu [1mote B 2011 1. 61 % (n =46) 1 62 % (n = 16)
COOTBETCTBEHHO.

OO0HapyXeHHbIE AHOMAJIMH 3aTParuBav JIUIIb 33 JHAE KOHEYHOCTH
JSTYIIEK W ObUTH CBSI3aHBI C OTCYTCTBUEM OTHENBHBIX JIEMEHTOB, UX
MIOJTHBIM WJIM YACTHYHBIM CPACTAHUEM, YKOPOUYCHUEM, YTOJIIIEHUEM JIH-
00 apyroii nedopmarpeid. JIuis B HOMHOI'HX CIlTydasix HaOJHIaIoCh YBe-
JMYEHUE YUCIIa OTACIBHBIX 3JIEMEHTOB KOHeUHOCTH. [IposiBeHue aHo-
MaJIui yalle UMeJI0 aCUMMETPUYHBIN, YeM CUMMETPUYHBIN XapaKTep —
B nomyyisitiuy 3 byropuu y P. ridibundus anomaniu TOJBKO TIPaBOi J1a-
bl OTMEYEHBI Y 45 % ambuoOwmii, TonbKo JieBoii —y 54 % u B 9 % ciydacn
aHOMAaJIMH OOHapYKEHBI Ha 00eNX KOHEUHOCTSX; s P. esculentus 3tn
nokazarenu coctaBuiin 41 %, 59 % u 29 % coorBeTcTBEHHO; B . [110TH
COOTBETCTBeHHO — Yy P. ridibundus —29 %, 68 % u 3 %, y P. esculentus —
80 %, 20 % u 0 %.

OO06HapykeHHbIC aHOMAITUU MBI pa3fAenin Ha cineaytonpe 10 Tu-
noB: oudypkamys, opaxumenusi, AeGopManys, JyITHKAIHS, HCKPUB-
TIeHHe, KITMHOAAKTUIIHS, TTOTUIAK TS, CHHIaKTHIIHSL, SKTPOTAKTHIIHS,
IKTPOMENHSL. DTH KaTErOPUH aHOMAJIHIA B [IEJIOM COBIAAIOT C IPEAJIO-
*KeHHbIMH B Tuteparype [Borkin, Pikulik, 1986; Tyler, 1989, p. 165—-168;
Lannoo, 2008]. BapuanTtsl anoManuii, 3aperucTpupoBaHHBIC HAMHU Y 3€-
TeHbIX JsTyIIeK B [IpuaHecTpoBbe, OB HAIEHB U Yy Pa3HBIX BUIOB
XBOCTAaTBIX U 0€CXBOCTBIX aM(puOuii B Ipyrux peruoHax [ Lannoo, 2008],
YTO YKa3bIBaeT Ha HEeCTIENU(PUIHOCTH ATUX OTKIIOHEHH B CTPOCHUH.

[TapuuanbHast BCTpe4aeMOCTh OTAEIbHBIX KaTeTOpUil aHOMaIuil
(Ap, %) B nomynsuuu byropus BapeupoBasa B npenesnax 5—66 %
y P. ridibundus n 10-52 %y P. esculentus, B nonyssituu [Lnots 9-54 %
1 650 % COOTBETCTBEHHO.

OTHOCHTENTBHASL BCTPEUAEMOCTh Pa3IMUHbIX aHOMAIIHIA COCTABIISLIA
B nonyysiuun byropus 6-88 % (4, ) n2-21 % (A, ) y 03epHOH IAry KK
u 16-83 % (4,) n4-22 % (A, ) y cvenobHoii nsrymku. B npyroii mo-
nyssauun ([lnors) oti nokasarenu Obun 14-89 % (4, ) u 5-29 (4,)
y P. ridibundus w 10-80 % (4, ) u 5-40 % (4, ) y P. esculentus.
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CriekTp aHOMaJIMi B LI€JIOM OKa3aJcsl CXOJCH KaK Y 03€pHOM, Tak
Uy chenoOHOH Jsirymiek. Tak, B 00eux MOMYJISIIHUAX BBICOKA 4acToTa
SKTPOJAKTUIIUU (Ap= 41-66 %) u nepopmaruu (31-48 %). OgHako
B byropue nonmnaktuivs He Oblia oOHapyxeHa y P esculentus, a ee
BcTpeuaeMoctTsb y P. ridibundus cocraswia sumb 5 %. B c. [nots, Ha-
obopor, B 6 % naHHas aHoManus HaOitonanace y P esculentus v or-
CYTCTBOBAJIa Y O3€PHOM JIATYIIKH. B 5TOM ke monynsnuu y che1o0HoH
JSITYIIKA HE BBISIBJICHBI OpPaXUAAKTUINS ¥ CUHIAKTHIINS, XapaKTePHbIC
st P ridibundus (Ap= Ou 17 %).

Xots Bcero BeIsBICHO 10 pa3HBIX KaTEeropuii anoManui, y ocobei
B byropHe moxeT BcTpeuarbest oT 1 10 7 aHOMaJIUii OAHOBPEMEHHO
y P. ridibundus v ot 2 1o 4 — y P. esculentus, a B c. [lnots 1-5 u 2-3
COOTBETCTBEHHO. IHAMBU Iy alIbHBIN CIIEKTP aHOMaIHi (S ) ObLT paBeH
B byropue 4,1 y P. ridibundus v 3,7 y P. esculentus, B nonyasiuuu
[Inots 3,1 1 2,0 coorBeTcTBeHHO. HAEKC KNBOTOBCKOTO (Sap) B Byrop-
He coctaBui 8,35y P. ridibundus v 7,49 y P. esculentus, B monyjisiiuu
ITnote 7,14 1 5,93 cOOTBETCTBEHHO.

Hamm nanHble MoKa3pIBaIOT, YTO aHOMAIIMHU 3aJHUX KOHEYHOCTEH
BBIPA)KEHBI IPEUMYIIECTBEHHO Y CETOJIETOK MM HEMOJIOBO3PEIbIX JIs-
rymek. Cpey B3pOCIBIX JIATYHICK 32 BECh IMEPHOI M3yUeHHS 000X
BOJIOEMOB aHOMAJIMU ObUIN 3aPErMCTPUPOBAHBI TOJIBKO Y TPEX CaMIIOB
P esculentus w3 Byropuu.

Ham monutopunr nonynsiuuu B byropue B Teuenue 4 ner noka-
3all, YTO MacCOBbIC aHOMAJIMH B CTPOCHUH 3aJJHUX KOHEYHOCTeH (Ooee
60 %) y 0001X BUJIOB 3€JICHBIX JISTYIIEK CIy4HIHCh 31ech nib B 2007 T,
a Mo3Ke 0TMEYaIHCh JINIIb eIMHUYHBIE CIy4Yan. AHAJIOTUYHBIE CITydau
3aMETHOTO CHIDKEHHSI urciia oco0eii ¢ neopMalisiMu ¢ TCUCHUEM Bpe-
MEHH OTMEUEHBI U B JPyrux pernoHax [Hamp.: Rostand, 1959; Flyaks,
Borkin, 2004; Hekpacosa u nip., 2007]. Takum oOpa3omM, aHOMabHbIC
0COOM MOTYT BHE3aITHO B Macce MOSIBIATHCS U McYe3aTh WU, Ha000-
POT, IPOSIBIIATECS B TEUEHUE JIMTENILHOTO BpeMeHu. [Ipuunnel 3Toro
HEU3BECTHHI. BO3MOXKHO, OHU CBSI3aHBI C pa3HBIM BIUSHHEM aHOMAJNH
Ha )KH3HECHOCOOHOCTH 0COOEH, a TAKXKE C Pa30BBIM HIIH €KETOJHO MOB-
TOPSIIOIIMMCS IeHCTBHEM (aKToOpa, BHI3BIBAIONIETO ATH aHOMAJUH.
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B nureparype o6cysxaaercss MHOXKECTBO IPUYHMH, KOTOPbIE MOTYT
00yCJIOBUTP MOSIBJICHUE MaCCOBBIX aHOMaNMi y aM(puOuil B pupose
[mamp.: Dubois, 1979; Tyler, 1989; Flyaks, Borkin, 2004; Lannoo, 2008].
Eme Gomnpliee KOMM4ecTBO (akTOPOB, BBI3BIBAIOLIMX T€ UM UHBIC OT-
KJIOHEHHS, BBISIBJICHO B MHOTOUHUCIICHHBIX 3KcliepuMenTax. Hapymenus
B Pa3BUTUU KOHEYHOCTEH MOTYT OBbITh BBI3BaHbI HACJIEICTBEHHBIMU
(akropamu (MyTaluu, XPOMOCOMHBIE ITOBPEKICHH), MEKBUIOBOI
ruOpuAn3ayei, BO3IeHCTBUEM XHITHUKOB, BUPYCAMH, 3apakKEHHEM Ia-
pasuTamu, SKCTpEMalIbHOW IIIOTHOCTHIO TOJIOBACTHKOB, HAPYICHUSIMH
B IUTAaHUH, TOPMOHATILHBIM JHcOaIaHcoM, MOPPOTeHE30M B YCIOBHAX
IKCTPEMaJIbHBIX TEMIIEPATYP, YIBTPapHOIECTOBLIM O0IyUYCHHEM, 3aKHC-
JICHHEM BOJIOEMOB, 3arps3HEHUEM BOAOEMOB PAIMOAKTHUBHBIMHU OTXO-
JaMH, TSOKEJIBIME METalJlaMH, HEeCTUIMIAMHU U yIOOPEHHUSIMHU, BIIUS-
HUEM 030HA, BO3JICHCTBUEM MAarHMTHOTO MOJIsi, OOMTaHHEM Ha Kparo
apeaja u Jap.

W3 Bcex BhIIENEpPEUNCICHHBIX IPUYHH HaOO0JIee BEPOSTHBIMH
B HAIlIEM Clly4yae MPeICTaBIIIOTCS HACIEICTBEHHbIC (JaKTOPbI MU 3a-
pakenue Bupycamu. OJJHaKO HU IOATBEPANTH, HU OIIPOBEPIHYTH 3TOI0
MBI IOKa He MokeM. JlelicTBUE OCTasbHBIX (PAaKTOPOB, BKIIOUYAs pas-
JIMYHOTO poJia 3arps3eHUs, HAMU HE 00OHAPYKEHO.

Curyanus B [IpuaHecTpoBbe HHTEPECHA TEM, YTO BBICOKASI JOJIS
aHOMaJIbHBIX 0co0eii OblIa HaliieHa cpa3y y ABYX OJM3KOPOICTBEHHBIX
BUJIOB 3€JICHBIX JIATYIIIEK B 00oux Bonoemax. [lomararor [Ouellet et al.,
1997, p. 100], uTo OIHOBpEMEHHAsI BCTPEYAEMOCTb OJIMHAKOBBIX aHO-
Mauil y 6onee 4yeM o1HOTro BUa aM(pHuOUil B OTHOM U TOM K€ BOJOEME
TOBOPHUT O JICHCTBHH SK30TCHHOTO pakTopa. CHuTaercs Takke, 4To €Clin
paHbllle aHOMaJIMHY 3aTParuBajii B BOJOEME JIUIIb OJIUH U3 BUAOB, TO
B TMIOCJICTHUE JIECSATUIICTUSI PETUCTPUPYETCS Bce OOJIbIIE CydaeB MX
MPOsIBIICHHUS y cCMHTONMMYHBIX BUIOB [Gardiner, Hoppe, 1999, p. 207].

OpHako B HamieM ciy4ae o0a BHJa 3€JCHBIX JISTYIIEK 00pa3yroT
CMEILIaHHYI0 MOMyIIUOHHYI0 cucteMy R—E Tuma, B KoTopoit ocobu
MOTYT CKpEIIMBAaThCS KaK B Tpeieax CBOETO BHJA, TAK U C 0COOSIMHU
JpyToro, MpuYeM THOpUAHbIe 0co0u P. esculentus B JaHHOM ciydae
nepeaaoT TOIMBKO TEHOM OIHOTO M3 POJUTENBCKUX BUIOB — P. lessonae.
[ToaToMy ecim mMeeTcs HEKWi TeHeTHIeCKU (aKTOp, BBI3BIBAFOIINN
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AHOMAaJIMH, KOTOPBIM MOXKET TIepeAaBaThCs OT OJHOTO BHJIA K IPYTOMY,
TO, UCXOJISl U3 COCTaBa BUIOB U 0COOCHHOCTEH HacnenoBanus y P. es-
culentus, OH MOXKET JIOKaJIN30BaTLCSI TONLKO B reHoMe P. ridibundus.
B Takom ciydae nepenada 3Toro ¢axropa JOJKHA UATH B HalpasJie-
HuM ot P. ridibundus x P. esculentus.

Hamm nanHbple 3aCTaBJISIOT ¢ OCTOPOXKHOCTHEO OTHOCHUTBHCS K HC-
10JIb30BAaHUIO aHOMAJIUN aM(pUOUl B Ka4eCTBE OMOMHINKAIIUH 3arPsi3-
HEHHSI CPEJIbl, TAK KAK MACCOBBIC HAPYIICHHS B CTPOCHHUHU 33THUX KO-
HEYHOCTEH y 3€JICHBIX JISTYIICK ObLIU 3apEerUCTPUPOBAHBI B BOJOEMAX,
rJe He ObLJI0 OTMEUYEHO SIBHOTO aHTPOIIOTEHHOTO BO3/ICHCTBHS.
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AHOMAJINN Y CEI'OJIETOK OBBIKHOBEHHOI'O TPUTOHA
(LISSOTRITON VULGARIS L., 1758)
HA YPBAHU3UPOBAHHBIX TEPPUTOPUSAX

. JI. Bep3un

VYpanbckuii penepanbHblil yauBepcuTeT (ExaTepunOypr)

ANOMALIES IN JUVENILES OF SMOOTH NEWT
(LISSOTRITON VULGARIS L., 1758)
IN URBAN AREA

D. L. Berzin
Ural Federal University (Ekaterinburg)

This work is a methodological analysis of the possibility of using
morphological abnormalities in common newt's populations for
environmenthal health assessment.

Hacmoawasa paboma npedcmasnsiem coboti memoodonozuyec-
KUl QHATU3 BO3MONCHOCIU UCNONb308AHUSA MOPPONOULECKUX AHO-
Manuil 8 RONYIAYUAX 0ObIKHOBEHHO20 MPUMOHA OISl OYEHKU 300PO-
8bsl OKpYJicaioujell cpeowl.

MarepuaJi 1 MeTOAbI

B ocHoBe 1aHHOTO HCCIe0BaHMs JIeXkKaT COOPBI CEroJIeTOK U B3poc-
TBIX 0c00elt 0OBIKHOBEHHOTO TpUTOHA Lissotriton vulgaris L. B. J1. Bep-
manHA U . JI. bep3una (2010-2013) Ha TeppUTOpHH €CTECTBEHHBIX
¥ aHTPONOTeHHBIX JaHAmadToB Ypana. OCHOBHas 4acTh MaTepualla co-
Opana Ha Tepputopuu ExaTepnHOyprckoil ropoackoil arioMepanuu.
JKuBoTHBIE COOpaHBl B MECTOOOMTAHUSIX C PAa3HBIM YPOBHEM ypOaHH-
3aIlii, B COOTBETCTBHH C JaHAIIaQTHOW Tunu3amnueid [BepmuHuH,
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1980]: 11 — 30Ha MHOrO3TaXKHOM 3acTpoiky, [l —30Ha ManosTaXKkHOI 3a-
cTpoiiky, IV — neconapkoBas 30Ha, K — 3aroponnslii nec. OTiI0B KUBOT-
HBIX TPOBOJWICA BPYYHYIO B BOJHBIX U Ha3€MHBIX MECTOOOUTAHUSIX,
CEroJIeTKH OTJIABIMBAJIMCh BCKOpE IMOCIE 3aBeplleHust MeTamopdosa.
I'mapoxuMudeckrue aHaau3bl BBIOJIHEHBI B JJabopaTopun (GpHU3NKO-XU-
MUYECKHUX METOZI0B aHaIM3a YPajabCKOIO IOCYJapCTBEHHOIO F'OPHOIO
YHHUBEPCHUTETA.

Pe3yabrarbl u 00cyxaenune

Cpenu npyrux MO3BOHOYHBIX )KMBOTHBIX 36MHOBOJIHBIE 001a/1a10T
HanOOJIbIIEH YyBCTBUTEIBHOCTBIO K 3arPSI3HEHUSM, TaK KaK BCE 3TaIlbl
pa3BUTHUS IPOTEKAIOT BHE Opranu3Ma camku [bonbirakos u ap., 2001].
Koxxa ampuOuii — 1yBCTBUTEIBbHBINA OPraH, TaK Kak yepe3 Hee OCYILECTB-
JsieTCst ABIXaHUEe )KUBOTHOTO, o3ToMy Caudata 4yBCTBUTEIBHEI K pa3-
JUYHBIM 3arps3HSIONINM BelecTBaM (He(TEPOAYKThI, CBUHEIL), KOTO-
pble PacTBOPEHBI B BOjiE. XMUMHUKATBI, 3aIPS3HEHHUE TSKEIBIMH METa-
JIAMH ¥ TIPOCTO CYIIECTBEHHbBIC HAPYLICHUSI XUMHUYECKOTO (DOHA CpeJIb
MPUBOIAT K YBEIMUYCHHUIO 10T MOP(OIOrHYECKUX AaHOMAJIMKA Y TPUTO-
HOB [Bepunun, 2007]. KonuenTpanuys 3eMHOBOIHBIMH, B TOM YHUCIIE
1 TPUTOHAMH, TIOJUTIOTAHTOB IO3BOJISICT OOHAPY>KUTb 3arpsI3HEHHE 10 TO-
T0, KaK OHO OK)KETCS 3HAUUTEIHHBIM [ bonbiakos u 1ip., 2001]. YV oObIk-
HOBEHHOTO TPUTOHA, KPOME elle OONbIIeH M0 CPAaBHEHUIO C yriio3yoa-
MU JI0JTH aHOMAJIMi KOHEYHOCTEH, IMeeTCs TaKOH crienn(uIecKui KoM-
MOHEHT, KaK KOYKHbIE HOBOOOPa30BaHUsI, KOTOPIE OTPAKAIOT YPOBEHb
3arpsi3HEHHOCTH cpeibl KanneporeHamu [Breedis, 1952; Dumont et al.,
1979] m ncionb3yroTcs Kak CenruaIbHbIN «TPUTOHOBBIHN TecT» [l lnnce,
Xynonelt, 1979]. B cBsi3u ¢ 3TUM TPUTOHOB UCIIONIB3YIOT KaK MHAUKATOP
COCTOSIHUS OKPYKAIOLIEH Cpelbl.

Hcnonb30BaHue TPUTOHOB U1 OLIEHKU KauyecTBa NPUPOIHON cpe-
bl [TO3BOJISIET CICIIATH TO, YTO HE MOJ] CHITY H3MEPHUTEILHBIM IIpHOOpaM:
C MX IOMOLIBIO ONPEACIISIIOT HE KOHIIEHTPALMIO TOTO WIIM HHOTO 3arpsi3-
HUTES, a IAI0T OOIIYI0 OIEHKY KauecTBa MPUPOTHON CPEbl, ee MpH-
TOIHOCTH JUISl )KUBBIX CYLIECTB, B TOM YHCJE AJs yejaoBeka [VBaHOB,
2010]. OOBIKHOBEHHBII TPUTOH B CHUITy CBOUX OMOJIOTHYECKUX OCOOCH-
HOCTEH — BechbMa YJIOOHBIN OOBEKT JUIsl OLICHKH COCTOSIHUSI DKOCUCTEM
(kKak HA3eMHBIX, TaK U BOAHBIX). ET0 mmpokoe pacpocTpaHeHUE, MOP-
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(onorunueckuii oIMMopu3M, CHOCOOHOCTH AKKYMYJINPOBATH MOJIIIO-
TAHTBI, TSHKEJIbIC METaJIJIbI, PAJIMOHYKIIUABIL, BO3MOXKHOCTh UCIIOJIb30BA-
HUSI DTOTO BHJA B YCIIOBHSX JIAOOPATOPHOTO SKCIIEPUMEHTa, XOpOIIast
U3yYEHHOCTb OMOJIOTHH U SKOJIOTHUH MO3BOJISIIOT UCIIOIb30BATh JAHHOE
JKUBOTHOE B KauecTBe Onounaukaropa [[lscronosa u ap., 1996].

OpHOM N3 KaUeCTBEHHBIX XapaKTEPUCTUK MOP(OJIOTHUECKOH clie-
IUQHUKH oMYA aMQUOUil SBISIETCS HANWYHE IEBHAHTHBIX QOpM,
a TaK)Ke UX BCTPEYaeMOCTh. AHAIN3 YaCTOT MOP(OIOTHYECKUX aHOMA-
muit L. vulgaris iokasaj, 4to UMEETCsl TCHICHIIMS K YBEIMUCHUIO MX
CYMMapHOW BCTPEYaEMOCTH Y CETOJIETOK U B3POCIIbIX )KUBOTHBIX B I10-
yJIALUSIX, HaCeNIOMMX ypOaHU3UpOBaHHbIe TeppuTopun. Hanpumep,
y ceroseTok B 30He Il HabmonaeTcs 10BOJILHO BBICOKAsI 4aCTOTaA BCTPE-
yaeMOCTH MOP(HOJIOrHISCKUX aHOMavid. [1pu ucciie10BaHIM dKIUBOTHBIX
(n=113) u3 30us1 11 Obu10 00HapY)EHO 6,2 % aHoMainuii, B 30He 111
(n=286)—1,1 %, B3one IV (n=119) — 9,2 %. B npuponHbIX nmomyns-
usx (n = 7) He ObUTO OOHAPYIKEHO NEBUAHTHBIX (HOPM. Y B3POCIBIX
L. vulgaris B 30ue Il HabimrogaeTcs 6osnee BbICOKast 4aCTOTa BCTpeYaeMoc-
TH MOP(OJIOrHUECKIX aHOMAJIMH 110 CPaBHEHHMIO ¢ cerosieTkamu. [Ipu uc-
CJIeZIOBaHMH )KUBOTHBIX (1 = 179) u3 30msI 11 66110 00HapYKeHO 8,9 %
anomanmi, B 30u¢ 111 (n =103) — 15,5 %, B 30me IV (n =99) — 13,1 %,
B MIPUPOIHBIX Homysiiusx (n = 19) — 5,2 %.

HawuGosnpiiee koinm4ecTBO BApUaHTOB AaHOMAJIMN y CErojeToK L. vul-
garis BCTpe4aeTcsi B 30He MHOTO3Ta)XXKHON 3aCTPOMKHU. Y CErojieTok
L. vulgaris BcTpeyaroTcs: OTEKH, ONUTOJaKTHIINS (MEHBLIEE YHCIIO MaJIb-
11eB), IKTpoMenHs (YKOpOUEHHBIE WIIM OTCYTCTBYIOIINE OT/AEIbI KOHEeY-
HOCTH), aHOMAJIUU OCEBOTO CKEJIeTa, SKTPOJAKTUIH (OTCyTCTBHE Hac-
TH 3JIEMEHTOB B CTPOSHMH MaJIbIIeB). Hallle BCero y ceroieTok MMeroTcst
CJICAYIOIINE AEBUAHTHBIC (DOPMBI: SKTPOINAKTHIINS U OJIUTOJAKTHIIHSL.

Y B3pocibix ocobeit L. vulgaris BcTpedaeTcs CIEAYIOMUN CIIEKTP
AHOMAaJIMIA: TayMenus (CUIIbHOE N3MEHEHHUE TIaHa CTPOEHUSI KOHEYHOC-
TH), TIOMUAAKTIIINS (HAJIMYKE JOIOJHUTENIBHBIX MaJbLEB), OJIUTOIaK-
THIIKS (MEHBIIIee YHMCIIO MANbLEB), KIMHOAAKTUINS (pa3BeTBICHHUE Majlb-
LIEB), KTPOIIAKTUINSA (OTCYTCTBHUE YACTH SJIEMEHTOB B CTPOEHHH IaJIb-
1IEB), IKTpoMeNHs (YKOpOUEHHBIE MIIM OTCYTCTBYIOIINE OT/AEIbI KOHEeY-
HOCTH), Opaxumenusi (CHMMETpPUYHBIE YKOPOUEHHbIE KOHEYHOCTH),
HOBOOOpA30BaHUs, AHOMAJIMH OCEBOTO CKEJIeTa, a TAK)KE MUTMEHTHBIC
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oTkioHeHus1. Haubosee yacto BcTpeyaroTest ceayomue JeBUalyu: OTe-
KH{, KIIMHOJAKTUIINS, TIOIUJAKTUIINS, aHOMAJINU CKeJIeTa, YTO CBA3aHO
C aHOMAJIbHOM pereHepanuei.

Bricokas 101 BApMaHTOB aHOMAIIMH y B3POCIIBIX 0C00el OOBIKHO-
BEHHOTO TPUTOHA, BEPOSITHO, 00YCIIOBIEHA HE TOJIBKO OTKIOHECHUSIMHU
B XOJI¢ OHTOT€HE3a B YCJIOBHAX aHTPOIIOTEHHOM TpaHchopmanuu cpe-
IIbl, HO TAK)KE CBsI3aHa C SIBJICHUEM aHOMAJbHOM pereHepaluu B ycio-
BHSIX 3arps3HEHUS cpelibl ooutanus [Bepmuaun, 1997].

MeHb111ast BCTpeuaeMOCTh U Pa3HOO0pa3ne aHOMaJINH y CEroJIeTOK
L. vulgaris B cpaBHEHUH C M0JIOBO3PEIIBIMH )KUBOTHBIMH 00YCIIOBIICHBI,
[10-BUIMMOMY, BBICOKOH CMEPTHOCTBIO BAPHAHTOB, XapaKTEPU3YIOLIUXCS
OTKJIOHCHHAMH B (pOPMOOOPa30BaTEIbHON TOTCHLIUH.

B niesiom 515t 0OOBIKHOBEHHOT'O TPUTOHA YMCIIO BAPHAHTOB aHOMAJIUIH
U UX BCTPEYaEMOCTh MMEIOT TEHJCHINIO K HAKOIUIEHHIO C BO3PacTOM

(pucyHOK).
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Uwmcno BapuaHTOB aHOMANUi L. vulgaris B TpagueHTe ypOaHU3auu

BeposTHO, BBICOKHE KOHLIEHTPALUU [TOJIFOTAHTOB B BOJOEMAX Y-
0aHU3UPOBAHHBIX TEPPUTOPUH CIOCOOCTBYIOT YBEIHUCHHIO YACTOTHI
OTKJIOHEHUH pa3BUTHsI U AaHOMAJIbHOW pereHepauuu. Tak, IUPOKUi
CIIEKTP BAPUAHTOB U BBICOKHMI IPOLEHT AaHOMAJIMH XapaKTEPEH ISl JKH-
BOTHBIX, OOUTAIONINX B MECTOOOUTAHMSAX C BHICOKOW MHHEpaIH3auei
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MOBEPXHOCTHBIX BOJI, SIBJISIONICIHCS MHTETPANBbHBIM MMOKa3aTeleM 3a-
rpsi3HeHUs (Tabnuma).

M3MeHeHne MUHEPAIM3aLUU HEPECTOBBIX BOI0EMOB
B rpajueHTe ypoaHu3aluu

3ona MuHepanuzanus, M/ N (ko1M4ecTBo 11pos)
II MmHOTO3TaXXHOM 3aCTPOUKH 547,94+ 39,2 13
III maso3TaxHOM 3aCTPOUKH 234,3+30 22
1V neconapkoBsas 30Ha 134,425 32
K npuropoaHslii nec 109 +40,7 12

Bo3MokHO, BCTpeuaeMOCTh aHOMAJIHA Y OOBIKHOBEHHOTO TPUTOHA
3aBHCHUT TaK)X€ OT KHCIOTHOCTH BOIOEMOB. L. vulgaris nmpeamounTaet
BOJIOEMBI C HEHTpaJIbHBIM WJIM clierka meinouHsiM pH [Bepmmuun n
np., 2006]. Ou ormeuen B npyaax ¢ pH 6,0-9,0, Ho He BcTpedaeTcs
npu pH < 6,0, X0Ts OT/ieNIbHBIC )KUBOTHBIE OOHapy>keHbI 1 ipu pH 5,8.
[pu 3nauennsx pH < 3,9 0ObIKHOBEHHBIE TPUTOHBI ITOTHOCTHIO OTCYT-
CTBYIOT. Bo3MOkHO, B BOZloeMax ¢ Tipe/ieibHbIM ypoBHeM pH st naH-
HOTO BUJa HaOmronaeTcs O0oJblIce KOIWYECTBO JACBUAHTHBIX (OpM.
B 30mne I pH okomno 8,0, uTo 6:113K0 K KpUTHIECKOMY 3HAUEHHUIO JIIS 1aH-
HOT'O BHJIA.

B pesynbrare TaHHOTO HCCIIEIOBAHHUS YIAIOCh YCTAHOBUTb, YTO U~
pHUHA CIIEKTpa U 4YacToTa MOP(HOJIOrHUECKUX aHOMAIMN PacTyT Ha yp-
0aHN3UPOBAHHON TEPPUTOPHH KAK Y CETOJIETOK, TaK M 'y B3POCIBIX K-
BOTHBIX, YTO OIpEJIEIsIeTCsl KaK POCTOM OTKIIOHEHHH Pa3BUTHS, TaK U
aHOMaJIbHOM pereHepanuen B yCIOBHIX 3arpsA3HEHUS U aHTPOIIOT€HHOMN
JecTaOUIIN3aluK CPE/IbL.

MeHbli1as BCTPEUaeMOCTh U HEOOJIBIIIOE Pa3HOO0pa3e aHOMAIH
y ceronetok L. vulgaris B CpaBHEHUU C MOJIOBO3PEIBIMU KHUBOTHBIMU
00y CJIOBIICHBIL, TIO-BUANMOMY, BEICOKOH CMEPTHOCTBIO BAPHAHTOB, XapakK-
TEPUBYIOIIUXCS OTKJIOHESHHSIMHU B ()OPMOOOPA30BATENLHON MOTCHIIHH.
Bricokasi 10Jis1 BApHAHTOB aHOMAJIUH Y B3POCIIBIX 0COOCH OOBIKHOBEH-
HOT'O TPUTOHA, B CPABHEHHH C CETOJICTKAMHU, MOXET ObITh BbI3BaHA aHO-
MaJIbHOW pereHepanuei B yCIOBUSIX 3arpsi3HEHMSL.
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MOP®OIIOTUYECKHUE AHOMAJINU
B IPUPOJIHBIX MONYJIAIUAX AM®UBUN:
YTO MbI U3YYAEM U KAK OHEHNBAEM?

JI. 51. BopkuH
3oonoruueckuit uHCTUTYT PAH (Cankr-IlerepOypr)

MORPHOLOGICAL ABNORMALITIES
IN NATURAL POPULATIONS OF AMPHIBIANS:
WHAT DO WE STUDY AND HOW DO WE MEASURE?

L. J. Borkin
Zoological institute, Russian Academy of Sciences (St. Petersburg)

Some problems of studies of morphological deformities in
natural populations of amphibians are discussed. The frequency
of malformed animals equal to 5 % of a sample is suggested for
the separation between the background and mass occurrence.
The distribution of deformity records across species and higher
taxonomic groups of amphibians as well as across geographical
regions is surveyed. The frequency of malformed animals is higher
in aquatic rather than in semiaquatic or terrestrial species. Shared
occurrence of deformities in some syntopic species is mentioned.
Sampling, statistical methods, unification of terminology, and
identification of deformities in cases of so called syndromes are also
considered.

Obcysicoaromes npodremvl U3yueHus MoppoiocuyecKux aHo-
Manuil 8 NPUPOOHBIX nonyaayuax amguouil. /[na pazoenenus gono-
8bIX U MACCOBBIX AHOMANUL npediazaemcs 5 % ypogeHb ecmpeude-
MOCMU AHOMATbHBIX 0cobell 8 8blOOPKe OJis YCI08HO20 PA30eleHUs
Ha (hoHoBbIe U Maccosble. AHATUUPYemcs UHPOPMAYUS O PACHPOC-
PAHeHUU AHOMAIULl Y PA3HBIX U008 am@uouil u 6onee KPYNHbIX
MAKCOHOMUYECKUX KAMe2oputl, a Mmaxdice 8 pasiuiHbIX 2eoepagu-
yeckux obnacmsax. Yacmoma anomanuii y 0OHbIX 8UA0E GbluLe
6 cpasHeHuu noayeooHviMu U HazemHuvimu. CpasHusaemcs ecmpe-
yaemMocmy aHOMARULL Y CUHMONUYecKux 6uoos. Takoce obcyscoa-
romesi omoop npob, cmamucmudeckue Memoobwl, YHugurayus mep-
MUHOTO2UY U UOESHMUDUKAYUS AHOMATUL 8 CTYYAAX MAK HA3blede-
MBIX CUHOPOMOS.

25



B EBporie cBeeHns 0 Haxoakax «MOHCTPOBY cpean aMmpuouii mo-
ssBuiiich eule B nepBoit nonosuue XVIII B. B Poccuu nepBriii cityyaii
aHomanuu (rmonuaaktuius) Obut onucad H. A. XonoakoBckum (1896)
y ABYX 0co0ei 3eneHbIX Jisiryiiek Rana esculenta (= Pelophylax ridibun-
dus), morimaHHbIX A. A. CHitaHTheBBIM B XpeHOBCKOM 0opy BopoHexk-
ckoii rybepann. B XIX u nepoii mosoBuHe XX B. psiji yUYeHBIX MIPHIa-
BaJIM «YPOICTBaM» BayKHOE 3HAYCHHUE, pACCMaTPUBas UX KaK MPOsIBIIE-
HHE 0c000ro MexaHN3Ma 3BOJIIOIMHA OPTaHU3MOB.

HaunHas ¢ cepeTuHbI IPOLIIOro BEKa YUCIIO 3apETUCTPUPOBAHHBIX
CllyyaeB aHOMAJIHI B TPUPOAHBIX TOMYISIUAX aMprOuii pe3ko Bo3poc-
JI0, @ CaMO 3TO SIBJICHUE [IPUBJIEKIIO K ce€0e MOBBILICHHOE BHUMAHHE yue-
HBIX U BBI3BAJIO CHIIbHYIO 03200U€HHOCTh HaceneHusi, ocooeHHo B Ce-
BEPHOI AMepHKe, B KOHTEKCTE KauecTBa cpepbl. [Ipr3Hakom nociennux
50-60 meT cTana TakKe MaccoBasi BCTPEYAEMOCTh aHOMAJIBHBIX OCO-
Oeit, uero He ObuIO panee [Lannoo, 2008; p. 126]. B CCCP nepssiii city-
Yaif MacCOBBIX aHOMaNIMH (TIoIMMenust U Jp.) ObuT 0OHapyskeH B 1947 1.
y o3epHoii nsrymku Pelophylax ridibundus B okpecTHOCTIX AnmMa-ATEI,
Kazaxcran [BoiitkeBuu, 1948]. OH usyuasncs 3arem B TeueHue 15 aet
[Woitkewitch, 1962, p. 754].

Hepenko paznuyaror 1Be rpynibl OTKIOHEHUH B CTPOCHUU: a) CBSI-
3aHHBIC ¢ HapyuieHneM mopgoreHesa; 0) TpaBMaTHueckue. OgHAKO
Ha MPaKTHKE 000COOUTH JBE KATETOPUU «HETUIHUYHOW MOpP(OIOrum»
[0J4ac BECbMa TPYIHO, OCOOCHHO B IOJICBBIX YCIIOBUAX, KOIIa aHOMa-
JIMM Yallle BCET0 PErUCTPUPYIOTCS B X0J1€ OEMIOro BHEIIHEr0 0CMOTpPa
noiiManHbIX 0cobeil. [loaToMy MHOTHE aBTOPHI 110]] aHOMAJTHEH ITOHH-
MAIoT JIF000E OTKIIOHEHUE OT HOPMBI, HE3aBUCUMO OT IIPHYHHBIL, €70 BbI-
3BaBlIei. HapyiieHus MOTyT 3aTparuBarh caMble pa3Hble YacTH H Opra-
HBI Tea aMpHUOHii, KaK BHEIIIHUE, TaK ¥ BHYTpeHHKE. B KauecTBe mpume-
Pa MOXKHO ITPUBECTH MACCOBYIO BCTPEUAEMOCTb Y CEBEPOAMEPUKAHCKUX
JIeONapAOBBIX JISATYIIEK OMyXOJeH IMOYKH, KOTOPasi BHI3bIBACTCS] BUPY-
com Jlroxe [McKinnell, 1973]. DToT ke BUpyC MOKET WHIYIIUPOBATH
XOHJIpocapkoMbl y ampubduii [Mizgireuv et al., 1984].

[TockonbKy TEOPETUYECKH aHOMAIMU MOTYT TOSIBIISITHCSI B JTFO00
MOMYJISIIAY, HE 3aTPOHYTOH aHTPOTIOTEHHBIM BO3JICHCTBHEM, TO BaXKHO
OLIEHUTb YPOBEHb TAKOH (hoH0O601l BCTPEUAEMOCTH, YTOOBI OTICIUTD €€
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OT Maccosoli. B kauecTBe yCI0BHOTO IOPOra MpeJlarajuch ClIeIyomune
snadenus: 1 % [Borkin, Pikulik, 1986], 2 % [e. g., Puky, Fodor, 2002;
D’Amen et al., 2006] u 5 % [e. g., Bopkun u ap., 2012]. [Ipu yacrore
MEHBIIIE ITHX 3HAYCHUI aHOMAJIMU OTHOCHIIUCH K ()OHOBBIM, a BBIIIIE —
K MaccoBBIM [puMepsl cM.: bopkuH u ap., 2012]. Oqnako gaxe B 3amo-
BEJHHMKAX CUTyaIusi MOKeT ObITh pa3nmuHoil. Tak, B CILIA B 1997 1.
aHoMaJbHbIe Anura ObUTH 0OHAPYXKEHBI B 29 u3 38 0XpaHSIeMbIX TeppH-
topuii. IIpu aTom yactota B 1 % Obia BeisiBiieHa B 10 3anmoBeHUKAX,
orl 102%—-Blluor2mgo5 % —raxkxke B 11, a ot 5,5 10 9,9 % —
B 4 oxpansiembix Teppuropusix [Converse et al., 2000]. B 1990-¢ rr.
ObuIa 3aMeueHa TEHACHLMS K IBHOMY ITOBBIIIEHUIO BCTPEUaeMOCTH (o-
HOBBIX aHOManmii — 6osee 2 % [Johnson et al., 2003]. IloaTomy ObLTO
PEKOMEHI0BaHO 00palaTh 0c000e BHUMAHUE HA CIIy4au, KOIlia 4acToTa
aHOMaJIbHBIX aMpuOuii B monynsinuu gocturaet 10 %, mocKoJIbKy 3T0,
10 MHEHHIO aBTOPOB, YKa3bIBaeT Ha HAJIMYKE (PAKTOPOB CPEIIbI, BHI3bI-
Batoiux aHomanuu [Fodor, Puky, 2002]. PexopiHbie 3Ha4€HHUS MACCO-
BBIX aHOMAJIMI ObUIN BBISIBJICHBI y CETOJIETOK HOPKOBOH JIATYIIKU (Rana
septentrionalis, ueiHe pox Lithobates) B mrate MunHecora, CILIA —
10 80 % [Gardiner, Hoppe, 1999], y 3esieHbIX nsryuex komimiekca Rana
esculenta (upiHe pon Pelophylax) Bo ®paniuu — 10 77 % [Rostand,
1959] u y xpacHOOproX0it xepistHku Bombina bombina B Benrpuu —
1o 71 % [Puky, Fodor, 2002].

CpaBHUTEIbHBIN aHATIN3 JaHHBIX IIOKA3bIBACT, YTO AHOMAJIMH O0OHA-
py’KuBaroTcs He y Bcex BuoB aMmpuouii. bosee Toro, ux BcrpeyaeMocThb
y OecxBocThIX aM(puOMii IBHO BBILIE, YeM Y XBOCTAaThIX. Tak, pa3iny-
HblEe aHOMAaJIMK ObLITH OOHapykeHbl y 67 BuJ0B Anura B 159 mecTtax u
ToJBbKO y 26 BuoB Caudata B 43 mectax. B dayne CILIA aHOManbHBIC
ocobu 3apeructpupoBanbl y 50 % (52 u3 105) BumoB 6ecXBOCThIX amMmpu-
Ouii, Torna Kaxk y xsocrarsix am¢puounit mums y 10 % (18 u3 188) Bunos
[Lannoo, 2008]. Bo3Hukaet BOIpocC: yeM BbI3BaHa TaKasi PA3HULA MEK-
Iy IBYMS oTpsimamu aMpuouii?

B xax1oM 13 0TpsI10B aHOMATBHBIE 0COOM HAMICHBI TAKXKE HE ¥ BCEX
BUI0B U pojoB [Ibid.]. Hanpumep, B payne Anura CILIA onm ormeue-
HbI B cemeiicTBe Ascaphidae y Ascaphus (1 u3 2 BunoB), cpenu Bufonidae
y Bufo (10 u3 23), cpenu Hylidae y Acris (2 w3 2), Hyla (7 u3 10),
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Osteopilus (1 w3 1) u Pseudacris (8 uz 14), B cemeiictse Microhylidae
y Gastrophryne (2 u3 2), cpeau Scaphiopodidae y Scaphiopus (2 u3 3)
u Spea (1 u3 4), u, HakoHet, cpenu Ranidae y «Ranay» sensu lato (17
n3 31 Buzaa). Y xBocrarbix aM(puOHUi aHOMaIMK OOHAPY>KEHBI B CEMEii-
ctBe Ambystomatidae y Ambystoma (8 uz 17), B cemetictse Plethodon-
tidae B pomax Desmognathus (1 u3 19), Eurycea (2 u3 27) u Plethodon
(5 u3 54), a Taxxke B cemeiictBe Salamandridae cpeau TpuToHOB Noto-
phthalmus (1 w3 3) u Taricha (2 u3 3).

AHaJIOTUYHAs KapTHHA TIPOCMAaTPUBACTCS U MPH aHAJIN3e (ayHbI
obBiero CCCP. Cityuan MaccoBbIX aHOMaJIMi BBISIBIICHBI Y 4 13 12 Bu-
10B XBocTaTelx ambuomii (33 %): Salamandrella keyserlingii, Lissotriton
vulgaris, Triturus cristatus u Triturus dobrogicus. Cpeau 6eCXBOCTBIX
amuOmii 91CII0 BUIOB ¢ aHOManusiMu coctasisier 43 % (15 u3 35 Bu-
JIOB), B TOM 4HcJIie ¢ MaccoBbIMU — 11 Bua0B (Bombina bombina, Bufo
bufo, Bufo gargarizans, Bufo viridis, Pelophylax esculentus, Pelophylax
lessonae, Pelophylax ridibundus, Rana amurensis, Rana pirica, Rana
arvalis n Rana temporaria). B npenenax (oHOBOI BCTPEUa€MOCTH HaX0-
JSITCSL aHOMalIbHBIE 0co0U Y etie 4 BunoB (Pelobates vespertinus, Bufo
turanensis, Hyla japonica w Hyla orientalis). [louemy aHOManmiu u3BecT-
HBI HE Y BCEX BHJIOB, POJIOB U Jaxke cemeiicTB? CBsI3aHO JIM 3TO C HEJIO-
CTaTKOM CBEJCHUN MU OMOJIOTHYECKUMH O0COOCHHOCTSIMU TaKCOHOB?

leorpaduyeckoe pacnpeeneHre MacCOBbIX aHOMAaJIMH TAK)KE OYCHb
HeoHOopoaHO. [lonaBisiomee YuCio CilyyaeB 3aperuCTpUPOBAHO B yMe-
PEHHBIX LIMPOTax ceBepHoro noxymapus. B EBpomne sto cienyromue
cTpanbl: Benmukoopuranus, @pannus, Ucnanus, Uranust, Hunepnan-
npl, 'epmanust, Benrpust, Yepnoropust, benapycs, Ykpauna, Monjasusl,
Poccust. B Azun: Poccust (Cubups u lansuuii Boctok), Kasaxcran, Mon-
ronusi, Slnonus. B Agpuke: Mapokko [Garcia-Mucoz et al., 2010] u
Tynuc [Ben Hassine et al., 2011]. CeBepnas Amepuka (CILIA, Kanazna)
n300MIIyeT MpUMEepaMu MacCOBBIX aHOMaNui y am¢puoduii. B roxHOM
MOJTYTIIAPHH OHU XOPOIIIO JOKyMEHTHPOBaHbI B ABcTpanmu [ Tyler, 1989],
Ho B FOkHOIT AMeprke U3BECTHBI TOJIbKO B ApreHtune [Peltzer et al.,
2011]. Tako# reorpadudeckuii AucOanaHc MOKHO OOBSICHUTD HECKOJIb-
KMMHM NpuarHamu. Bo-nepssix, EBporia, CeBepHast Amepuka 1 ABcTpa-
JIMsI OTHOCSITCS K HanOoJ1ee XOpOIIo H3y4EeHHBIM TeppuTopusim. Bo-Bro-
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PBIX, 3TO PETHOHBI C HANOOJIBLIIMM TEXHOT'€HHBIM BO3JICHCTBUEM YeEIIO-
BEKa M, COOTBETCTBEHHO, 3arpsi3HEHUEM Cpejibl. B-TpeThux, B yMepeH-
HBIX IIMPOTaX KIMMaT ropa3o MeHee cTaOWieH, B OTIIMYKE OT TPOIIHU-
KOB, UTO MOXKET BIUATH Ha aMm(pubuii. Tem He MeHee BoIpoc, NeHCTBU-
TEJIBHO JIM aHOMaJbHble aM()UOMM Halle BCTPEUAIOTCS B YMEPEHHBIX
HIMPOTax, a €CIIM Ja, TO oYeMy, TpeOyeT CBOETro TIATEIbHOTO U3yye-
HUSI, 0OCOOCHHO B IOKHBIX cTpaHax. Hampumep, B lnoxuwu, roe antpo-
NOTCHHBIN Mpecc Ha MPUPOY BEChbMa CHIIbHBIH, a TeprieTodayHa Xopo-
110 U3y4€Ha, TAKOM INUPOKON KapTUHBI BCTPEYAEMOCTH aHOMAJIUH, KaK
B CIIA, HeT.

Hmeetcs onpeneseHHast CBA3b MEKAY 00pa3oM *KU3HU U Hapylle-
HusiMu B ctpoeHuu. Hanpumep, B CLIIA u Kanaze yarie Bcero anomanu-
SIM TIO/IBEp KEeHBI BoJHBIE ambuonn (Rana clamitans, Rana septentrio-
nalis), TOTa Kak y Ha3eMHBIX BUJIOB, HAIIPUMEP Y JIECHOW JISTYIIKH
(Rana sylvatica), oHV 3HAUUTEIBHO PEXKe; JIeonapoBasi Jisiryiika (Rana
pipiens) ¢ TPOMEKYTOIHOM SKOJIOTHEH MO BCTPEYACMOCTH aHOMATUH
HaxoauTcs Mexxy HuMu [Gardiner et al., 2003]. Ceituac 3T BUIBI OT-
HOCAT K poxy Lithobates Fitzinger, 1843. CX0mHYI0 TEHACHIIUIO MOYKHO
NPOCJICAUT U B €BPONEHCKON (payHe, Iie MacCOBbIe aHOMAJIUH Yallle
BCETO W/WJIN C HauOOoJIbIIeH YacTOTOM COOOMIAIOTCS 1Sl BOAHBIX JISATY-
ek (Pelophylax) vy ®episiHOK U B MEHBIICH CTEIICHH — ISl TPYTITIBI
Ha3eMHBIX OYpBIX JISTYIIEK (COOCTBEHHO Rana) Wi, HAIpuMep, JUIs ka0
[em. Takxe: Flyaks, Borkin, 2004]. 3enensie nsarymku komiuiekca Pelo-
phylax esculentus BooOIIe SBISIOTCS PEKOPACMEHAMH TI0 YUCTY IyO-
JMKALUH U BCTPEYaEMOCTH aHOMAJIHH.

WuTepecHa Taxxke npodiieMa HEOAHOPOJHON BCTPEYaeMOCTH aHO-
MaJluii BHYTpH apeana Bujaa. MI3BeCTHO MHOTO CllydaeB, KOTJIa B Macce
OHHU OBUIM OTMEYCHBI Y KaKOTO-IU00 BU/IA B OJHOM MM HECKOJIBKHX
peruoHax, a B APyrux HET WK BOOOILE TOIBKO B 01HOM MecTe. Hampu-
Mep, y CHOMPCKOH JIATYIIKHY (Rana amurensis) MacCoBble aHOMAJIMK Hali-
JICHBI 110 KpasiM ee OTPOMHOT0 apeana — Ha octpoBe Caxanun [bacapy-
kuH, 1984; Mizgireuv et al., 1984] u B Kyprauckoii oonactu [['ypBuy,
2013]. Y moHrombckoit sabbl (Bufo raddei), HecMOTps Ha ee Takxke 00-
HIMPHBINA apeajl, MAaCCOBbIC aHOMAJIMU (PKTPOMENHS B pa3HOl (opme)
WU3BECTHBI TOJIBKO B OAHOW NOMYIISILIMU Ha BOocTOKe MoHronuu [bopkun
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u 11p., 2011]. Tem He MeHee, €CITU BUJ «CKJIIOHEH» K AHOMAJIUSAM, TO OHU
00HapYKMBAIOTCSl HA PA3HBIX YYacTKaX €ro apeana. XOpOoIuM IIpuMe-
POM MOXET CIIY)KUTh 03epHast yiarymka (Pelophylax ridibundus).

JIroOonBITHON 1 HE 10 KOHIIA MOHATHON MPOOJIEMOH ClieyeT CUu-
TaTh NPOSIBICHUE AHOMAJIMH y TaK Ha3bIBAEMbIX CHHTOIIMYHBIX BHJOB
am(uOuH, T. €. )KUBYIITUX B OTHOM U TOM ke BojoeMe (Ouororre). Hampu-
Mep, Ha p. Tapa B UepHOroprur MaccoBble aHOMAJIMH OOHAPYKUIINChH
TOJIbKO Y Rana graeca, a Bufo bufo spinosus v Bombina variegata 6vinn
HopMaseHBIMH [Dubois, 1974]. C npyroii ctoponsl, B Kanane (Ksebek,
BosoeM VE32) skTpoMenus U SKTPONAKTHINS OBUIN BBIPAKEHBI y Me-
Tamopdusupyromux ocodeit Rana clamitans, Rana pipiens n Bufo
americanus [Quellet et al. 1997, p. 97]. B IlpugHecTpoBbe MaccoBbIe
aHOMaJIMM 3aHUX KOHEYHOCTEH 3aTpOHYIH 00a BUAA 3€JICHBIX JIATY-
ek, oouTaromx copMectHo [besman-Moceiiko u ap., 2013]. Tem He
MeHee BOIIPOC, TOUYEMY B CIIyyae CUHTOIUU aHOMAJIHH BCTPEUAIOTCS
HE Yy BCEX BHJIOB, OCTAETCSl OTKPBITHIM.

B nocneanue roapl B Hallel cTpaHe ObUIM MPEIJIOKEHbI HOBbIE
METO/Ibl KOJTMYECTBEHHOW 00pa0OTKU NaHHBIX [0 AaHOMAJIUSAM Y aMpu-
ouit [Crupuna, 2009; Heyctpoesa, Bepmmann, 2011; Heyctpoesa,
2012; bopkun u zp., 2012]. DTr moka3arean MOXKHO pa3fAeIuTh Ha TPU
IPyHIbL: a) BCTPEUaeMOCTh aHOMAJIBHBIX 0cobeit (Pas); 6) BcTpedae-
MOCTh CaMHX aHOMaJiuil (A4); B) crieKTp pa3sHooOpas3us anoManui ().
[TockonbKy 3TOT BOIIPOC JOCTATOUHO JIeTalbHO paccmotpeH JI. . bop-
KHHBIM ¢ coaBTopamu (2012), koTopsle pa3paboTanu CBOIO CHCTEMY
apaMeTpoB, TO 31ECh s €ro Kacarbcst He Oyay. OTMeuy JHIIb, YTO Ma-
paMeTp ¢ OMHAKOBBIM Ha3BaHHEM «CPEJTHEE YHCIIO aHOMAIUH Ha 0COObY
Obu1 BBeZieH HezaBucuMo B ExarepunOypre [Heycrpoesa, BepuiauH,
2011; Heycrpoena, 2012] u Canxr-IlerepOypre [Bopkun u np., 2012],
OIHAKO C pa3HbIM METOAOM IIoficyeTa. B mepBoMm ciydae KOlIu4ecTBo
BapHaHTOB AaHOMAJINI HAJIO IEIUTh Ha 00I1ee YnCiIo 0coOel B BEIOOpKE
(T. e. c aHOMaNMsIMH ¥ €3 HHX), 2 BO BTOPOM, — TOJIBKO Ha YHCIIO 0co0ei
c aHomanusmMu. J{ast n30exkaHus MyTaHWIB S TPEAsiaralo BapUaHThI
JTAHHOTO IapaMeTpa Ha3bIBaTh yPAlbCKUM U HEECKUM COOTBETCTBEHHO.

[onararot, uto pasHooOpa3ue aHOMaIHMi — OoJjice OOBEKTUBHBIN
MoKa3aTesb, YeM BCTpedaeMocTh. VX ciekTp HHTepeceH cam 1o ceoe,
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a TakkK€ MOXKET HCITOJIb30BaThCs ISl CPaBHUTENBHBIX Ielied (Imory-
JISIIIMM, BUJIBL, BO3/ICHCTBHE PA3IMYHBIX (aKTOpOB M T. A.). Hanpuwmep,
B Cpennem [loBomkbe y P ridibundus Obuto BwisiBIieHO 13, y Bufo
bufo — 5, a'y Rana arvalis v Bombina bombina 1o 2 turna aHoMaJui
[DaitzynuH, Ynxises, 2006]. BaxkHo Takke pazinuyuaTh aHAIHA3 pa3HO00-
pas3usi aHOMaJINH Ha UHOUBUOYAILHOM U NONYIAYUOHHOM YPOBHSX [Bop-
KHUH U 1p., 2012, c. 333]. ConocTaBieHue CIEKTPOB MOKHO IIPOU3BO-
JIUTH C TIOMOIIIBIO HHAEKca MOPHUCHTBI, ITpe1araeMoro ypaabllaMy, WK
YekanoBckoro — Cépencena (Har moaxos).

HecomHuenHo, BakHOW IPOOIIEMOH SIBIISIETCSI TAK HAa3bIBaeMast coue-
maHHoCmb aHOMaNHH. J[eicTBUTENLHO, eCIN Y 0co0eii BcTpeuaeTcst 00-
Jiee OHON aHOMAJIHH, TO CYIIECTBYET JIN KaKasi-TH00 CBS3b MEXIY ITH-
MU aHOMAITUSIMH HITH X KOMOWHUPOBAaHUE UMEET CITyJaitHbIi XapakTep?
UHCTO CTaTUCTHYECKH 9TO MOKHO OLICHUBATH C TIOMOIIBIO KO3 huIreH-
TOB B3aMMHOH comnpskeHHOCTH. OHaKo ele 00BN UHTepeC 10i-
JKEH MPECTABIATH OMOIOTHYECKHI CMBICI TAKOW coYeTaHHOCTH. B a3ToM
oTHOIIIeHUH nojie3eH MeTos criekTpos E. E. KoBanenxko [1996a; 19966],
KOTOPBIA B BUI€ TAOIUIIBI (PEIIETKH ) TIO3BOJISIET COMOCTABIATh TOTEH-
[IUABHBIN U PeaTbHBIN CIIEKTPHI, & TAK)KE BBISBISATH COUETAHHBIC aHO-
MaJIUH 1 BO3MOYKHBIE CHHIPOMBI. [Toy4aemblii mpu 3aroTHeH|H Tadu-
bl PUCYHOK CIIeKTpa OyJeT YKa3bIBaTh HA XapaKTep CBSI3U MEXK]y aHO-
ManusMu. Harmpumep, Mo3andHo€e pacrpe/ielIeHue 3aoIHEHHBIX TYeeK
CKOpEee BCEro COOTBETCTBYET CITy4aifHOMY (HE3aBUCHMOMY ) KOMOUHHPO-
BaHUIO HAPYIICHUH B CTPOCHHUH.

[TosHOIIEHHBIN KOTMYECTBEHHBIHN aHAIN3 BCTPEYaeMOCTH aHOMAJTh-
HBIX 0CO0CH, cCaMUX aHOMAJIUH U UX CIIEKTPa HEBO3MOXKEH 0€3 aJleKBaT-
HOro cOopa marepuasa B nojie. [lonararot, 4To MUHHUMaJIbHAS BBIOOPKA
HE MOXeT ObITh MEeHee 25 ocoleli ¢ 0JJHOro MecTa, Jiydiie uMeTh S0,
a B onitumyme 100, 0cOOEHHO B TEX CITydasx, KOT/Ia 4acToTa aHOMallb-
HBIX ocobelt nmpesbimaet 10 % [Fodor, Puky, 2002]. EctecTBeHHO, uem
0oJbIIIe BRIOOpKA, TEM Ha/IeKHee OyIyT CTaTUCTHYEeCKHE BHIBOMBL. [10-
9TOMY MBI COBETYEM JUIsl OOBIYHBIX, MACCOBBIX BUIOB 00CIIEIOBATH B I10-
nyssiiuu He MeHee 100 ocoOeid, 4To He CIIOKHO B CITydae JIHYMHOK WIIN
ceronietok [bopkun u np., 2012]. PekoMeHIyIOT TakKe MPOU3BOIUTE
OTJIOB B TIEPHO]] MACCOBOM aKTUBHOCTH BHA C YYETOM CE30Ha, Bpe-
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MEHH CyTOK U CTaJMH PA3BUTHs, HAIIPUMED B MEPHOX PA3MHOXKCHUS
JUISL B3POCIBIX WIIM B TIEPUOJT MUTPALIUU (PacCelIeHns) U CeroJIeTOK.
Tak KaK YUCICHHOCTHh 0COOCH TAKIKE MOXKET CITY>KUTh ITOKA3aTEIeM CO-
CTOSIHUSI TIONYJISIIUM, TO JKEJIATeNIbHO OICHMBATh €€ Ha IJIOLIaTu He
menee 400 m? wiu Ha 200 M GeperoBoit TMHUM BIOJIb peku. [Tone3Ho
TaK>Ke 3aIMChIBATh JOIOIHUTENIbHBIC CBEICHUSI, KACAIOLINECs BOAOEMA
(THI, KOOPOUHATBI, pa3Mephl, PACTUTEIBHOCTD, TIOroJa, Apyrue aMmpu-
OuM, XMITHUKY U [Tapa3HuThl) U caMux oOcienyembix aMmpuouii. s o6-
JISTYEHUS TAKUX 3arucel Obuia Jaxe pa3paboTaHa CrieiiialibHast aHKe-
ta [Fodor, Puky, 2002, p. 40]. [Ipu oOHapy KeHIH aHOMAJINI OYEHb BaXK-
HO IIPY BO3MOXXHOCTH IOBTOPHO 00CIIE€OBATh IMOIMY/ISILMIO B Pa3HbIC
CE30HBI U TOJIBL.

Bo mHOrux padorax 0bLI0 OKa3aHO, YTO YMCIO AaHOMAJIbHBIX 0CO-
Ocll majiaet ¢ BO3pacToM (HO HE BCEr/a), 4To, MO-BUAUMOMY, CBSI3aHO
C MX NOHW)KEHHOW BBDKUBAEMOCTHIO. [103TOMY OueHb Ba)KHO yKa3bl-
BaTh CTaAMIO pa3BUTUsA. s ynoOcTBa paboTHl B MOJIEBBIX YCIOBHSIX
1151 0eCXBOCTHIX aM(pUOUI MO’KHO HCIOIb30BATh YETHIPE INIABHBIX CTa-
mun [Dubois, 1974; bopkus u ap., 2012]: 1) TOIIOBACTHKY C TBYMS KO-
HEYHOCTSIMH; 2) TOJIOBACTHKH € YETBIPbMSI KOHEYHOCTSIMH, MeTaMop}o3;
3) cerosietku, juv.; 4) ocoOu Mociie NepBoi 3MMOBKH, T. €. HEIMOJIOBO3-
penbie, sad. u nonoBo3peinbie, ad. ECTECTBEHHO, YTO HEJb3s CPaBHU-
BaTh YaCTOTy aHOMAJIbHBIX T'OJIOBACTHKOB B OJHOM MOMYJISILIUN C aHO-
MaJIbHBIMHU B3POCIJIBIMU B APYTOil.

OcTpoii mpobiaemoit siBIsieTcs cKopeiias yHu(puKanus TepMHHOB,
HCHOJIb3YEeMbIX AJisi 0003HaueHust anoManuid. K coxxanenuto, B nure-
paType uMeeTcs 3aMEeTHBIN pa3HOOOH, KOTja OHU U T€ K€ TEPMUHBI
YIOTPEOISAIOTCS ISl Pa3HBIX aHOMAIIMH U, HA000POT, pa3Hble TEPMUHBI
JUISE OIMHAKOBBIX [ BopkuH u jip., 2012]. CoBepliiieHHO SICHO, YTO HEO0XO-
JIIMO pa3padoTaTh IIOJIeBOH OIpeeTnTenb anomanuin [Meteyer, 2000]
JUIsl MX NPeIBapUTEIIbHOW PEerucTpaluy Ha MecTe padoThl HA OCHOBE
BHelIHero Buja. He menee BaxHa Oonee neTaipHasi KiaccUpUKaLns
Ha OCHOBE aHAaTOMHU C TIOMOUIBbIO U3TOTOBJICHUSI CKEJIETOB, PEHTI€HO-
rpaduu, IPOCBETIICHUS MSTKHX TKaHEH U APYTHX METO/I0B, IO3BOJISIO-
mux oOHapyKMBaTh BHEITHE HE BhIpaKeHHBIE aHOManuH [cM.: Dubois,
1974; Borkin, Pikulik, 1986; Gardiner, Hoppe, 1999].
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CyIHOCTHAs MISHTU(PUKAIMS aHOMAJIMI — TAKXKE HE TPOCTast 3a-
nmada. Kak BBIAENATH OTHENbHBIE MX Kateropuu? Hampumep, cuurarh
JIU pa3HOE YUCJIO MableB (MM KOHEUHOCTEH) B CiIydae MOJUIaKTH-
JUH (MM TIOJIMMEJIUH ) Pa3HBIMH aHOMAJIUSIMU WIIH e OTHOCHTB K OJI-
HOW KaTerOpuH C Pa3HOH CTENEHBIO SKCIIPeCcCUBHOCTH. OUeHB CIIOMKHBI
JUTSE UJICHTU(DUKALIMY U TIOCIISYIOIIEro 00cyeTa Tak Ha3bIBaeMbIE MOJIH-
MOp(dHBIE CHHIPOMBI, OTPAKAIOIIIECs B Pa3HBIX YacTsiX ckesera [ Dubois,
1974; Kosanenko, 2000; bopkuH u 1ip., 2012]. YTo B TakoM cityyae cuu-
TaTh 3a CAUHUILY ydeTa (AHOMAIUIO): BECh CHHIPOM WUJIH €70 OT/IEIbHBIC
nposiBiieHus? [1Iupoko W3BECTHBIM MPUMEPOM CIYKUT aHoMasus P
[Rostand, 1971; A. Dubois, 2013].
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MMAPABUTAPHBIE UHBA3ZUU
KAK NOTEHIMAJIbHBIA NCTOYHUK
CKEJIETHBIX AHOMAJIU AM®UBUN

A. B. Bypaxosa, B. JI. Bepuunnun
WuctuTyT 3K0noruu pacrenuii u xuBotHbIX YpO PAH (ExarepunOypr)

PARASITIC INFESTATION AS A POTENTIAL SOURCE
OF SKELETAL ANOMALIES IN AMPHIBIANS

A. V. Burakova, V. L. Vershinin
Institute of Plant & Animal ecology, Russian Academy of Science,
Ural division (Ekaterinburg)

The possibility of parasite s infestation influence on amphibian
skeletal morphology, were evaluated using of infestation parameters.
Parasitic cyst’s localisation and infestation parameters were analized
in the Urals and South-Eastern Trans-Urals regions in populations
of 4 Anura species. The largest variability in cysts localization were
mentioned in P. ridibundus. In R. arvalis populations an increase
of infestations parameters were found along with urbanization
gradient. The most frequent variants of cyst localization in the
specimens from forest-park and low story building area are along
the spine and in the cavity of the body. Due this the biggestt frequency
of deviations in skeleton morphology were found in populations
from these areas.

Ha ocnoge nokazameneil uH8a3upo8aAHHOCMU OYEHUBACTICS
B03MOJCHOCTb GIUAHUSL NAPAZUMAPHOU UHBA3UU HA CKELEMHYIO
Mopgonozuio ampubuil. Anaruzupyemcs 10KAIU3AYUSL YUCH na-
Pazumos u UHGA3UPOSAHHOCHIL 8 NONVIAYUX 4 61006 HeCcX80CmbIX
ampuoun Ypara u FOeo-Bocmounozo 3aypanvs. Haubonvuias ea-
puamugHocms 8 joKanuzayuu yucm ommevena oaa P. ridibundus.
B nonynsiyusix R. arvalis ommeueno ycunenue nokazamenei uH6a3u-
posannocmu 6 epaduenme ypoanuszayuu. Hauboree pacnpocmpa-
HeHHble 8APUAHMbL TIOKATUZAYUU YUCT Y 0CODell U3 1eCONapKogoll
30Hbl U 30HbL MALOIMANCHOU 3ACMPOUKU — 800Ib NO360HOUHUKA
U 6 nOIOCMU Mea, Ymo 00yci08aUAem HAUDOTLULYIO YACTONY CKe-
JLEMHBIX AHOMATUL 8 NONYIAYUSLX IMUX 30H.
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CpenoBasi KOMIIOHEHTA Hapsily C €CTECTBEHHBIMU IPUYMHAMHU OKa-
3bIBACT 3HAYUTEIILHOC BIUSHHUE HA XOJ OHTOTEHE3a U, KaK CJICJCTBHE,
Ha Mop¢oreHe3 aMmpuOuil. 3HaunTEIIbHAS YaCTh UCCIICIOBAHUN B STOU
00JIaCTH MOCBSIICHA W3YyYCHUIO M3MEHYMBOCTU CKEJIETA, BBI3BAHHOM
JEHCTBUEM PA3IUYHOTO poja 3arpsi3HeHuil [ Bepiumnun, 1989; 3amaner-
nuHoB, 2003; Cniupuna, 2009; Heyctpoesa, Bepiumuun, 2011; Bionda,
2012].

[TapasuTapHblie CUCTEMBI UTPAIOT 3HAYUTEIIBHYIO POJIb B HOPMHUPO-
BaHUU MophooOmKa ampudHii. BO3MOXXHOCTB BIUSHUS Tapa3uTapHON
WHBa3MKM Ha MOPQOJIOTHIO CKejeTa ObLIa OTpakeHa B padoTax 3apy-
OexXHBIX HccienoBarenei, Takux kak S. K. Sessions u S. B. Ruth (1990),
P. T.J. Johnson et al. (1999, 2002), J. M. Kiesecker (2002), R. S. Rajaka-
runa et al. (2008). B Poccun, B wactHoctu st [laneapkruku, Takas pa-
0ota Obuta nmposeieHa Briepsbie B. JI. Bepmunuaeiv u H. C. Heycrpoe-
BoH Ha ceronetkax R. arvalis [Heyctpoesa, Bepmunun, 2011]. B cBsi3u
C 3TUM LIEJIbIO PaOOTHI SIBJISICTCS aHAJIN3 3aPAKEHHOCTHU KUBOTHBIX IIHC-
Tamu Ha TeppuTtopuu Ypana u FOro-Bocrounoro 3aypaibs.

MarepuaJ 1 MeTOAbI

OObekTaMy UCCIIEAO0BAHUS SIBJSUIMCh: OCTpOMOpas Jisiryika (Rana
arvalis Nilsson, 1842); TpaBsiHas nsarymka (Rana temporaria Linnaeus,
1758); cubupckas nsaryika (Rana amurensis Boulenger, 1886); o3epHas
ssiryiika (Pelophylax ridibundus Pallas, 1771). Coop marepuaria mpous-
BeieH B iepuoz ¢ 2010 no 2013 rox Ha Tepputopusix Kypraunckoit, Open-
Oyprckoit, YensOnuckoi 1 CBepuioBckoii odmacreil. B padore Obumn
WCTIONBb30BaHbl JaHHble TTI0 ExarepuHOypry, 1100€3H0 MpenocTaBieH-
ueie B. JI. Bepmununeiv u H. C. Heyctpoesoii.

HccnenoBanue BHIIOIHEHO METOJIOM ITOJIHOTO I'€JIbMUHTOIOTHYEC-
Koro BCKpbIThs [MBamkuH u 1p., 1971]. Beero odpaborano: R. arvalis —
1118 3x3.; R. temporaria — 268; R. amurensis — 160; P. ridibundus —
201 k3. BumoByro mpuHaJIexKHOCTh FeIbMUHTOB YCTAHABIMBAIIH IO OII-
penenurento K. M. PepknkoBa ¢ coaBropamu (1980) u B. E. Cymapuxo-
Ba ¢ coaBropamu (2002). B kauecTBe OCHOBHBIX XapaKTEPUCTHK WHBA-
3UPOBAHHOCTH HCITIOJIb30BAIMCH CIIEAYIONINE MMOKA3aTeNN: IKCTEHCHB-
HOCTh U MHTEHCUBHOCTb MHBA3MH, MHJIEKC OOMIIHS Mapa3uToB.
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[IpoBenen aHanu3 3apa>keHHOCTH R. arvalis nucTaMu TpeMaTox
B rpaauente ypoanusanuu (Ha npumepe ExarepunOypra). B padote uc-
N0JIb30BaANIaCh TUMH3aLus, pazpadorannas B. JI. BepumauneiM 1uis yp-
OaHM3UPOBaHHBIX Tepputopuii [Bepmuans, 1983].

Pe3yabrarbl u 00cy:kaenue

Hccrnenyemble BUAbl KUBOTHBIX OBbIJIM MHBA3HMPOBAHBI LIMCTaMH,
KOTOPBIE XapaKTEPH30BAINCH ONPEACICHHON JTOKIN3AMeH B OpraHu3-
Me xo3siuHa. OOHapy>KeHbI LUCTHI: HA JKeNIyAKe, KUILICYHUKE, CEpALE,
071 KOYKeH (B MBILILIAX ), B XBOCTOBOH MOYKE, BJI0JIb TO3BOHOYHOT'O CTOJI-
0a ¥ B IIOJIOCTH TeJla, a TAKXKe B IEUCHHM, TTOYKaX, HA JETKUX U OpbIKel-
ke. Hanbonpmm pazHoodpasueM 1o JOKaIn3aluy IUCT XapaKTepu3y-
ercs P. ridibundus ¢ YOxuoro Ypana. Toneko y R. arvalis na Cpennem
VYpasne oOHapy’KEHO CKOIJICHUE LIUCT B XBOCTOBOM ITOUKE.

He Bech crextp JioKanu3anuil LIUCT MOXKET OKa3bIBaTh BIUSHUE
Ha Mopdorene3 amdpuouii. [lo naraev B. JI. Bepmmanna u H. C. Heyct-
poeBoii (2011) mokanmu3anus MUCT B paliOHE 0CEBOTO MOCTKPAHUAIBHOTO
ckesieTa (II03BOHOYHMKA U YPOCTHJISI) B COUCTAHMU C aHTPOIIOTCHHOM
TpaHchopManreil MecTooOuTaHUH UHIYUPYIOT aHOMAJINH 3THX CTPYK-
Typ. B ¢Bs31 ¢ TeM, 4TO IPUCYTCTBUE LUCT B 30HAX AKTUBHOT'O MOP(o-
reHesa crocoOCTByeT (POpMHUPOBAHUIO IEBUAHTHBIX (DOPM CKelleTa, Oblia
U3yuyeHa BCTPEYAEeMOCTb PA3JIMYHbIX BAPUAHTOB JIOKAJIN3ALHUU LIUCT
(B1OTIb TO3BOHOYHOTO €TOJI0A, B XBOCTOBOW IOYKE U B MOJIOCTHU TEJIA)
JUTsL TpeX aOOpUTEHHBIX BUIOB aMpuouii: R. arvalis, R. temporaria,
R. amurensis.

WHBa3npoBaHHOCTH IMCTAMH TPEMATO/] C JIOKaIU3alue BIOJIb 0~
3BOHOYHOTO CTOJIOA M B ITOJIOCTH TeJ1a 3HaYMMO BhIie (1= 6,04, p <0,001;
t=17,48, p <0,001 ut=13,79, p <0,001; £ =11,29, p < 0,001)
y R. arvalis co Cpennero Ypana B cpaBHeHUH C¢ FOxHBIM YpanoMm u
IOro-Bocrounsim 3aypanbem (puc. 1, a).

Wnpexc obunusi ¢ JaHHBIMU TUIIAMU JIOKAIM3ALUH TAK)KE 3HAYHU-
Mo Boie y R. arvalis co Cpennero Ypana (t=7,2, p <0,001; =173,
p<0,00l mt=4,1,p<0,001;#=3,55 p <0,001) (puc. 1, 0).

Uccnenosannsmu B. JI. Bepmmnaunaa u H. C. Heyctpoesoit (2011)
MOKa3aHO, YTO CaMBIX IIIUPOKHIA CIIEKTP aHOMAJIHM OTMEUEH y R. arvalis,
e MOJOBMHA OTKJIIOHEHHUH CBSI3aHA C OCEBBIM cKeleToM. OCHOBHOE
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IUCTBI BAOJIb TIO3BOHOYHHUKA ) LIUCTHI B ITIOJIOCTH

IIUCTHI B XBOCTOBOM ITOYKE

Puc. 1. DxcreHcHBHOCTH MHBa3uH (@) U MHAEKC 00miHs (6)
JUISL HCCJIEAYEeMbIX BUJI0B aM()MOUH ¢ JIOKaIu3alnei UCT B IOJIOCTH,
XBOCTOBOM IOYKE U BJIOJIb ITO3BOHOYHHUKA

BHHMaHUE Ha JIAaHHOM 3Tarie paboThI ObLIO yAeNeHo R. arvalis Kak Hau-
0oiee SBPUTOITHOMY, IIHPOKO PACIPOCTPAaHEHHOMY BHJY, C BBICOKON
Y4acTOTON M HaHOOIBIIINM YMCIIOM BaPHAHTOB CKEJIETHBIX OTKIOHEHHUN
CpeIy MECTHBIX BHIOB 3¢ MHOBOJIHBIX.

[loxazarenu mapa3uTapHO HHBA3WUH IS AKUBOTHBIX C JIOKATH3AIH-
el IUCT BAOJb TO3BOHOYHOTO CTOJI0a U B IIOJIOCTH TEJIa 3HAYUMO 00JIb-
I1e B 30HE MaJI03TaXHOU 3acTporku (=391, p<0,001;7=3.21,p<0,01;
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t=598,p<0,00l ur=4,9,p<0,001;2=4,97,p<0,001; = 5,85,
» <0,01 cooTBETCTBEHHO) 1 B JIecOnapKkoBoii 30ue (1 = 4,34, p <0,001).
3apaKeHHOCTb Ha OJTHY 0COOb X03UHA (MIHTCHCUBHOCTD MHBA3UH ) JITISI JKH-
BOTHBIX C JIOKAJTH3AIUEH IUCT B XBOCTOBOM MOYKE TOCTOBEPHO BBIIIIEC
(t=14,9, p <0,05) B III 30He (cM. TaOIMILY).

IMoka3zaTes mapa3uTapHoOii HHBA3HN MUCTAMH C JOKaJN3anHeil B MOJOCTH,
B/10JIb MIO3BOHOYHUKA M B XBOCTOBO# nouke y R. arvalis
B 30HAaX € Pa3HbIM YPOBHEM ypOaHU3aIHU

ITokazarenn
3apaskeHHOCTH/ I I v K
JIOKATM3aIHs n=173 n=130 n=7358 n=244
IUCT
Iluctel B mosiocTu
D. U 8,09 £ 0,92 (21,53 £ 2,54 1¢3¢4¢ 8,1+£1,01 5,73 £1,05
nu/ 8,57 +£2,12 | 108,5 £31,7 13" (40,75 £ 11,17'*%| 14,5+ 4,1
Lim(min—-max) (1-31) (2-821) (2-290) (1-50)
.0 0,69 £ 0,24 | 23,36 + 7,791 | 330 + 1,064 [0,83 0,31
I{ycThI BIOIb TO3BOHOYHOTO CTOI0a
D. U 12,72 £1,79 % 25,38 £ 2,691*3*4¢ | 15,64 + 1,354 | 7,78 £ 1,21
nn/ 4872+114% 42,39+7,3% 21,96 + 4,19 (23,47 £ 6,53
Lim(min—max)| (2-221) (2-186) (1-143) (1-112)
.0 6,19 + 1,88% | 10,76 + 2,4434¢ 3,43+ 0,77 1,82 £ 0,63
LlmcThI B XBOCTOBOM ITOYKE

2.1 — 0,76 £ 0,53 0,55+0,27 0,81+ 0,40
nn/ - 288+ 0 197,5+ 92,5 |116,5+ 11,5
Lim(min—max) (0-288) (105-290) (105-128)
n.o - 2,21 +£2.21 1,10 £ 0,86 0,95+ 0,67

Ilpumeuanue: 11 — 30Ha MHOTOATaXKHOM 3acTpoiiky; III — 30Ha ManosTaXHOM 3a-
ctpoiiky; IV — necomapkoBast 30Ha; K — 3aropognast Tepputopust; n — 00beM BEIOOPKH;
. U — 3KCTeHCUBHOCTH MHBa3uu, %; W. I — HHTEHCUBHOCTh MHBA3HH, 3K3./0CO0b;
W. O — uHaeke 06uus, 3K3.; ' — 3HAUMMO BBIIIC B CPABHEHHH ¢ 30HO# II; 2 — 3HAYMMO
BhILIC B cpaBHEeHHH ¢ 30HOM III; * — 3HaYMMO BhIIE B CpaBHEHHHU C 30HOU IV, 4 —
3HAYMMO BBIIIIC B CpaBHEHHH ¢ 30HOM K; @ — p < 0,01; ¢ —p <0,001; * — p <0,05.
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B 30Hax ¢ pa3HbIM ypoBHEM ypOaHM3alUU OTMEYEHO U3MECHEHHE
COOTHOILICHHUS LIUCT € Pa3HOM JIOKAJIM3alel B Opranu3Me xo3sauHa. 1ot
KMBOTHBIX C JIOKaJIM3aL1el LHCT B IIOJIOCTH TEJIa MAKCUMAaJIbHA B 30HE
MaJI03TaKHOU 3aCTpOMKHU. J10J1s1 5)KUBOTHBIX C JIOKaJIU3alueH HUCT BAOIb
[IO3BOHOYHOTO CTOJIOA U B XBOCTOBOM ITOYKE, HAIIPOTHB, BBILIE Y KUBOT-
HBIX Ha 3aTOPOHON TEPPUTOPHHU. YCTAHOBJIEHO, UTO B JIECOIIAPKOBOH 30-
HE FOPOJICKON ariioMepalvy IpaKTHIeCKU B paBHOH cteneHu y R. arvalis
00HapYKUBAIOTCS )KUBOTHBIE C IUCTAMHU B TIOJIOCTH U BIOJIb II03BOHOY-
HOTO cToiba (puc. 2, a). IlokazaHo, 4TO HAUOOJIBIITNE YACTOTHI BCTPE-
YaeMOCTH CKEJICTHBIX aHOMAJIMH OTMEUYEHBI JUIsI 30HBI MaJIO3TAXKHOM 3a-
CTPOMKH U JIECONaPKOBOM 30HBI, I1€ AHOMAJIMH II03BOHKOB U YPOCTHIIS
3aHUMAIOT OOJBITYIO T0ITH0 (pHcC. 2, 6) [Bepmmann, Heycrpoesa, 2011].

Taxum 0Opa3om, B yCIOBHUSX COUETAaHHUSI MHBA3UPOBAHHOCTH LIKC-
TaMH TPEMaToJl ¢ U3BMEHEHUEM XMMH3Ma CPe/ibl, SBTPOQUKaLIUeH 1 cMe-
HOM TEeMIIEpaTypHOT0 peXXUMa MECTOOOUTAHUH pacTeT BEPOSITHOCT I10-
SIBJICHUS AEBUAHTHBIX (JOPM CKeJleTa B pailiOHaX MPUCYTCTBUS LHCT.

3akiroueHue

HaunGonpmum paznooOpasueM JIOKAIU3aLUKU LUUCT OTIIMYACTCS
P. ridibundus ¢ ¥Oxnoro Ypamna. [lokazarenu mapasurapHO HHBa3HH
MaKCHMaJIbHbI B JIECOIIAPKOBOH 30HE U 30HE MAJIOITaKHOU 3aCTPOUKH,
e Hapsily C aHTPOIIOTeHHOM TpaHc(popMaleld HaTMYeCTBY 0T 10CTa-
TOYHO IOJIHBIE Mapa3uTapHble cucTeMbl. Hanbospiias 3apakeHHOCTb
KUBOTHBIX C JIOKaJU3alHeld LUCT BAOJIb O3BOHOUYHUKA U B MOJOCTH
OTMEUEHa B JIECONApKOBON 30HE U 30HE MaJIOITAKHOM 3aCTPOHKH, I/e
KaK pa3 OTMEYCHA BBICOKAsl 4aCTOTa aHOMAJIMH 0CEBOro ckenera. Mspect-
HO, YTO B HOITYJIALHUSIX C BHICOKOH CTENEHbIO HHBA3UPOBAHHOCTH aM(pu-
Owmit nuctamu Tpemaronsl Holostephanus volgensis cyniecTBeHHO pac-
TET BEPOSITHOCTH (DOPMHUPOBAHUSI JICBHAHTHBIX CKeJETHBIX GopM [Bep-
muHuH, Heycrpoesa, 2011].

ABTOpBI BBIpaXarT O1aronapHocTh Kanz. owoin. Hayk H. C. He-
YCTPOEBOI1 3a IPEeIOCTaBICHHBIC JTaHHBIC, & TAK)KE KaH[. OMOJI. HayK
C. [. Bepuununoi, kaua. ouon. Hayk E. A. baittumuposoii, B. B. Car-
ponoBy u M. E. ['peGeHHIKOBY 3a TOMOIIL B cOOpE TepreTOI0rnYeCKO-
ro MaTepuaa.

Pabota Beimonnena npu noajepxkke npoekra Ne 13-4-HI1-408.
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Puc. 2. a — coTHOmIEHNE IUCT ¢ TOKAIM3AIUEH B ITOJIOCTH, XBOCTOBOM IMOYKE U
BJIOJTh TIO3BOHOYHHUKA R. arvalis B 30HAX ¢ pa3HOHW aHTPOIIOTEHHOH HATPY3KOii;
0 — OISl aHOMAJIBHBIX )KMBOTHBIX C IUCTAMU B TPaIMeHTE ypOaHU3aun
(o manueM B. JI. Bepmmmanna u H. C. Heyctpoesoii). 11 — 30Ha MHOTO3TaX-
HoM 3actpoiiky; [1I —30Ha ManosTaxHou 3acTpoiiky; IV —jieconapkosas 30Ha;

K — 3aropoannas reppuropust
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TEPATBI KAK «3EPKAJIO 3BOJIIOLIUN»

B. JI. BepuuinHuH
WucTtutyT sKomoruu pacternid u xuBoTHBIX YpO PAH (ExarepunOypr),
VYpanbckuii penepanbHblil yauBepcuteT (ExaTepunOypr)

TERATS AS A «MIRROR OF EVOLUTION»

V. L. Vershinin
Institute of Plant & Animal ecology, Russian Academy of Science,
Ural division (Ekaterinburg), Ural Federal University (Ekaterinburg)

The work represents the review, author s data and his original
point of view on the problem of evolutionary significance of am-
phibian anomalies and possibility to use them for environmental
quality assessment. The author suppose that spectrum of abnorma-
lities can be used for understanding of the main directions of mor-
phological evolution canalization because of global block principle
of biological systems organization and hereditary basement.

Cmamus npedcmagnsem coooti 0630p asMopCKUx OaHHbBIX U e20
MOYKU 3PEHUsL HA NPOOIeMbl I80TIOYUOHHO2O0 3HAYEHUS AHOMATULL
U BOZMOJNCHOCIU UX UCNOTLI0BAHUS OJIA OYEHKU KA4ecmeda cpeobl.
Asmop nonacaem, umo cnekmp aHOMAanUuil Modxicem Ovlmb UCNONb-
308aH 0N NOHUMAHUA OCHOBHBIX HANPABIEHU KAHATUIAYUU MOD-
Gonocureckoll 360I0YUL 8 COOMBEMCMBUU C BCEOOWUM NPUHYU-
noM OI0UHOU OpeaHU3aAYUU OUOTOSULECKUX CUCTHEM U HACTeOCMEeH-
HOU OCHOBbL.

DBOIOIMOHHBIN NpoIlece Mpeodpa3yeT 3aMKHYThIC TeHETHYECKHE
CUCTEMBI (BHIBI), TIPUBOJIS K HOBOM HOpMeE Yepes3 paciiaTbiBaHHUE U Jie-
CTaOMITM3aINIO TIPeKHUX cBsi3elt cuctemsl [[nmkun, 1988]. MomeHT
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JecTaOuan3anuu, BeIpaXamuics B POCTe 10U YKIOHSIIOLUXCS
OT IIPE)KHEH HOPMBI BAPHAHTOB, BeCbMa HHPOPMAaTHBEH U MPHUBIICKaTe-
neH. OgHaKo KpaiiHue (IeBUaHTHBIE) BAPHAHTHI HEPEIKO OKa3bIBAIOTCS
00OWJICHHBIMYA BHHUMAaHUEM HCCIICAIOBATENICH, a B PsAJe CIydaeB Jaxe
co3Hare’IbHO oTOpomeHHbIME [Maiip, 1971]. Hepenko Bce uzyueHue
MOP(OJIOrMYECKUX TPU3HAKOB KOHIIEHTPUPYETCS Ha MOJIAJIbHBIX KJlac-
cax KpHUBOM HOPMaJIbHOT'O paclpeiesIeHus], B TO BpEMs KaK OHU BMECTE
C KpailHMMHM 3HAYSHUSIMH SIBIITIOTCS YWIEHaMHU OJTHOTO MHOKeCTBa [ Bep-
muHarH, 2009].

AHOMaNUM MPU3HAKOB MPOSBIISIIOTCS CTOJIb YK€ 3aKOHOMEPHO, Kak
n HopMma. OripeeneH bl AUana3oH OTKJIOHEHUH OT HOPMBI, KaK Ha YpOB-
HE MpU3HaKa, TAaK U Ha YPOBHE UX KOMOMHAUUH, — eCTh (PyHKIHMS CIO-
coba moporenesa. ITo HOTECHLUHUAIbHbIC BO3MO)KHOCTH BUAA, KOTOPbIE
CYLIECTBYIOT JI0 T€X IOP, MOKa CYIIECTBYET M ONPECICHHBIH CI1OCO0
passutus [KoBanenko, 2003]. M3ydeHnue peqxux, HeOObIYHBIX BapUaH-
TOB — «TE€PATOB)» — MOXKET IIOMOUYb PACKPBITh CTETIEHb (DHUIOTeHETHYEC-
KOW OJM30CTH TAKCOHOMHYECKHX I'PYINI U MPUNATH K IOHUMAHUIO 3a-
KOHOMEPHOCTEH W MeXaHU3MOB Mopdooruueckoit sBomtonuu [Kosa-
nenko, 2003; Yepnanues, 2003], a Taxxe NpUHIHUIIOB MOpdoTeHesa.
Nwmenno nenopuu nbHAHKY HaBenu JInnuues B 1776 1. Ha MBICIIb O BO3-
MOKHOCTH TIOSIBJIEHUSI HOBBIX BHJIOB.

W3ydeHune aHOMaJIMi B CTPOSHUM PACTSHHMIA CITIOCOOCTBOBAIIO MOSIB-
nennto kauru B. ['ere «Meramopdo3 pacrenwnii» [Goethe, 1790] ¢ uzimo-
YKEHUEM I'HIOTE3bI O IPOUCXOKICHUY OPraHOB BBICIIHMX pacTeHuil. XKod-
¢pya Cenr-Unep [Saint-Hilaire, 1822] ucrions30Bai cBeeHNs 110 TEpa-
TOJIOTHH JJIsl TIOAKPETUICHHUSI CBOMX TPAHC(POPMUCTCKHUX B3IISIOB.

[onsTne onTrMyMa (HOpMBI) UMeeT (PyHJaMEHTAIbHOE 3HAYCHHE,
KOTJIa pe4b UJIET O HEOOXOAMMOCTH PACIIO3HABAHUS HEOIArompUsITHO-
IO COCTOSTHUS WJIH K& HeOaronpusaTHoOro nporecca [Anryxos, 2003].
B ycioBusix yBenuueHHUs] T€HETUYECKOM OTATOMIEHHOCTH HOIYJISILIAN
YPOBEHb HACJIECACTBEHHON reTePOreHHOCTH MOIYJISIIUU 33 CYET pOCTa
JIOJM PEIKMX TEHOTUIIOB Oy/IeT HapacTaTh, YTO MPUBEAET K CHIKEHUIO
ee TPUCTIOCOOJIEHHOCTH.

OTMeueHo, YTO IeBUAHTHBIC WIIM aHOMaJIbHBIC (DOPMBI OJTHUX BH-
JIOB BCTPEUAIOTCS y OJIN3KUX BUIOB TOT'O K€ TAKCOHA B KaU€CTBE HOP-
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Mmel [Oster et al., 1988]. VY renetndecku OmM3KuX GOpM — BUIOB OJHOTO
poa — MOTYT OBITh TOMOJIOTUYHBIC TeHBI, TIPOSBIISIOIINE OJNHAKOBYIO
U3MEHYUBOCTH [BaBuios, 1967]. Kpome TOr0, B COOTBETCTBHUH C 3aKO-
HOM TOMOJIOTHYECKUX PSIJIOB B OJIM3KUX TaKCOHAX MHOTHE MPHU3HAKH
MPOSIBIISIIOTCS MMapajuiesibHO. MccneqoBaHne roMOIOTHYECKUAX PSIOB
MOKA3bIBAET, YTO OHM HarOO0JIee OTUYETIIMBO MPOCIEKUBAIOTCS HA YPOB-
He pozoB [Po3zanoB, 1973]. ['omonoruueckue psjisl — OTpakeHne 0od-
HOTO MOJYJIBHOTO NMPUHIHIA CTPYKTYPbl OMOIOTHYECKUX CHCTEM,
MOJIPa3yMEBAIOIIETO, YTO HBOJIOIMOHHBIE TPE0Opa30BaHNU OTHOMMEH-
HBIX CTPYKTYp CBSI3aHBI C IepepachpeeicHHeM (YHKIIMOHATbHBIX
OJIOKOB OJNM3KHMX WM MJICHTHUYHBIX y PA3IMYHBIX OPraHW3MOB [ YTO-
nes, 1990].

Paznuums B criekTpax v yacToTax AEBHAHTHBIX ()OPM CBS3aHBI C 0CO-
OCHHOCTSIMH PENPOJYKTUBHOW CTpaTerH KOHKPETHBIX BUIOB, UX (u-
JIOTCHETUYECKUMH U [IEHOTCHETHYCCKMMHU 0COOCHHOCTSIMH [ Vorobyeva,
Hinchliffe, 1996], a Tak:xe pa3Huiieii Mex 1y OTCHIIMAIbHBIM H PEaIu-
30BaHHBIM CIIEKTPaMH B KOHKPETHBIX YCIOBUSIX CPEIIbI.

N3meHunBOCTh MOPGOIOTHYECKH IEBUAHTHBIX (JOPM UMEET OITpe-
JICJICHHBIE 3aKOHOMEPHOCTH, TIOAYMHSIONINECS PUHITUIY OJIOYHOCTH
OHMOJIOTHYECKUX CTPYKTYP M X IIpeoOpa3oBanus (OIUMEpU3aIus, T1-
BEPICHIINS, OTUTOMEPH3AIIUs, PSAYKIUs, HOBooOpa3zoBanue) [Jlorensp,
1954; Cesep1ios, 1939]. B 3Tx 3aKOHOMEPHOCTSIX MTPOCIIEKUBACTCS Ma-
payenu3M ¢ 0CoOOEHHOCTSAMHU MPeoOpa30BaHUN Ha TEeHETUKO-MOJIEKY-
nspaoM yposHe. Tak, Cycymy Ono [Ohno, 1970] roBoput 00 3BOINFO-
[[UU ITyTEM T€HHBIX JTyTUIHKAIINH.

MOKHO cKazaTbh, YTO 3aKOHOMEPHOCTH (OpMHUPOBaHUS MOP(O30B
1 3BOJIIOLIMOHHBIX IIPe00pa30oBaHmii 00JIaat0T «SMHON JIOTHKOW», TaK
KaK ¥ Te U Jjpyrue 6a3upyroTcs Ha OHOM MaTepralibHOI OCHOBE, OIIpe-
JISJICHHBIM 00pa30M HX KaHAJIM3UPYIOIIEH, TOCKOIbKY B COOTBETCTBUU
C MIPUHIIMIIOM OJIOYHOCTH BCE HBIHE CYIIlee BO3HUKIIO 32 CYET KOMOHMHA-
TOPUKH UCXOAHO BO3HHKIIIETO HEOOINBIIOTO YKCia HEKUX MHBAPHUAHT-
HBIX JIOMEHOB, KOTOpPBIE J1ajiee KOMOWHHPOBAIUCH B PA3HBIX COUCTAHHSIX
[Unure-Beutomos, 2004]. DBostonns JEHCTBYET MyTEM «IIEPETUIIOBKU
craporoy [Jacob, 1977], Tak kak ee BO3MOKHOCTH JIC)KAT B MpeJieax Ouo-
XUMHYECKNX ocobenHocrel Buaa [ Tumodees-Pecocknii u np., 1973].
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AM(puOMM MO CBOMM aHATOMHUYECKUM OCOOEHHOCTSIM SIBIISIIOTCS
MPOTOTUIIOM BCEX HAa3eMHBIX MTO3BOHOYHBIX. [Ipy 9TOM OHM UMEIOT Io-
JI0€ SIAI0, Pa3BHUBAIOIIEECs B OTKPBITOM cpesie. Y XBOCTaThIX 36MHOBOI-
HBIX CLIOCOOHOCTB K PETeHEPALNU COXPAHSIETCS B TEUCHUE BCEH )KU3HU
U PEryJIpyeTcs TEMU JKe KIFOUEBBIMHU PEryIsTOPHBIME Oenkamu (00a
Ipolecca PeryjlupyroTcsi OMHUMH U TEMHU K€ TeHHO-PEeryIsITOPHBIMU
kackagamu — Wnt/beta-catenin u BMP), koTopbie ynpaBisoT pa3BUTH-
eM KoHeuHocTel y amOpuona [Kawakami et. al., 2006]. OTHOCHTENB-
HBIC CPOKH Pa3IMYHBIX MPOIECCOB HEPEJIKO MOKHO M3MEHSITh Ha3aBH-
CHMO JIpYT OT JIpyra, HE BbI3bIBAasl PE3KHX HApPYUICHUH KaHAJIW3alUuH
OT/ICTBHBIX MPOLIECCOB, HO TEM HE MEHEE ITO MOXKET NPUBECTH B KO-
HEYHOM MTOTEe K 3HAUMTEJIBHBIM M3MeHEeHUsIM Mopdosoruu [Alberch,
1981]. ®dynkuoHanpHas Je3uHTErpanus MophoreHe3a KOHEYHOCTEH
y HpeAcTaBUTENCH BYX TAKCOHOB XBOCTAaTbIX aM(pHUOUIl B yCIOBHUSX
ypOaHM3aLUH U 3aTrPsI3HEHUS Cpeibl BUAocnenn(puIHa 1 pa3sHOHAINpaBs-
nenHa. Tak, At OOBIKHOBEHHOTO TPHTOHA XapaKTEepHa MOJMMEpH3a-
LS IUCTAIBHBIX 3JIEMEHTOB KOHEUHOCTEH (TIOSIBIIEHHE MTOJIN- M KIIMHO-
JaKTUIINHN), 9TO, TIO-BUANMOMY, CBSI3aHO C aHOMAJTHLHOM pereHepameit
B YCJIOBHSIX 3arpsi3HEHHS. Y CHOMPCKOTO yriio3y0a OTMEYeHa OJIMTOMEPH-
3aIMsl KapralbHBIX U METAaKapIaJbHBIX OTJEJIOB, BBIPAXKAIOIIASCS B CHH-
u onurofaktuiauu [Bepmunun, 2012].

CJ0XXHOCTB TPAKTOBKH HAOJIIOJAEMBIX SIBJICHUH U OTCYTCTBHUE €11~
HOM pa3BUTON METOJIOJIOT MU SIBJISIFOTCS IPUYHUHOM IIPEICTABICHUN O TOM,
YTO HEJb3s1 OJJHO3HAYHO CUUTATh aM(puouit 6osee 3PPEeKTUBHBIMU, YEM
JpyTHe TAKCOHBI, JISl OCHKU COCTOSIHUSI OMOPa3HOO0pa3 st I KauecT-
Ba cpensl oobutanus [Beebee, Griffiths, 2005]. Tem He MeHee, HECMOT-
psl Ha pa3NUYHbIE TOUYKH 3PEHMSI, IPUPOAHBIEC MOMYJIALUN aMpuOuii
MPEACTABISAIOT COO0H UyBCTBUTEIbHBIE HHANKATOPBI KOMIUIEKCHOTO U3-
MEHEHHSI CPe/Ibl, OKa3bIBAIONIETO BIUSHUE HA PEPOLYKTHBHYIO CUCTE-
MY, BBKHBa€MOCTh, CTAOUIIBHOCTD Pa3BUTHSI, TEHETUYECKYIO CTPYKTY-
PY, 9KOCHUCTEMHBIE U KOABOIIOLMOHHBIE CBSI3H.

PeanbHasi KapTHHA YaCcTOT M CHEKTPOB aHOMAIHU B TIOMYJISALIUSIX
3eMHOBOJHBIX (POPMHPYETCS KaK PE3yTbTHPYIONIAst KOMIIEKCHOTO B3aH-
MOJEHCTBUS TeHEeTHUECKOH crietn(uKy QyHKIHOHATIBHBIX OCOOEHHO-
CTel porpaMMBbl Pa3BUTHSI C YCIOBUSIMH OKpY Karolei cpesipl, coanaH-
CHpOBaHHasl PETYIATOPHBIMU MEXaHU3MaMH.
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[TocKonmbKy CIIEKTP M 4acTOTa BCTPEYACMOCTH MOP(POIOTHUECKUX
aHOMaJIMil B MOMYJSLUSIX 36MHOBOIHBIX — MPOAYKT B3aUMOICHCTBUS
OHTOTEHE3a U CpeJibl, B KoTopoii oH mpoTekaeT [Gilbert, 2000; Stocum,
2000], xpoMe NOTHBIX 3HAHUI 0 BO3MOXKHBIX BapraHTax npusHaka [Ko-
BajieHKo, 2003] BayKHO 3HATH COOTHOIICHUE TIOTCHIIHAILHOTO U PEaIN30-
BaHHOTO CIICKTPOB JICBHAIMI KaK pe3yJibTara JICHCTBHs CBOeOOPa3HOTo
«3Kkojoruyeckoro cuta» [Heycrpoesa, Bepiuaun, 2011]. C. ®. ['unbepr
OLIGHUBACT TEPATOTCHE3 KaK BXKHYIO 001aCTh B3aUMOICHCTBHS CPEAbI
u passurtus [Gilbert, 2001], Ha3bIBas Ipu ATOM TPEMAaTO CPEIU TPEX
B)KHEHIINX TepaToreHoB. Tak, CHHEPreTHYECKOEe ICHCTBHE OJIIIOTaH-
TOB M MHLUMCTHUPOBAHHBIX METalepKapuil Tpemaro]] MPUBOIUT K CHH-
JKEHUIO CTa0MIFHOCTh OHTOTE€HE3a OCTPOMOPIOH JIATYIIKH B 3,26 pasa
[Bepmmnun, Heyctpoesa, 2011].

CxoncTBa M pa3auyus B CHEKTpax IEBUAHTHBIX (HOPM y OIM3KUX
BHUJIOB U TAKCOHOB, @ TAKKE UX YAaCTOTE U CTETICHN BBIPAYKEHHOCTH (TICHE-
TPAHTHOCTH U SKCIPECCUBHOCTH) MOTYT XapaKT€pH30BaTb HOPMY pe-
aKIUK, BapradenbHOCTh (opMooOpa3oBaTebHON MMOTEHIINH, a TaKKe
CTEIeHb TOJIEPaHTHOCTH MOp(oreHesa K JecTaduIn3aiu cpebl. Xa-
pakTep oTBeTa MOP(HOTreHEeTUYECKOW CUCTEMbI BHJA Ha MOIMYJISIIMOH-
HOM YPOBHE MOXKET OMPEIENIUTh ero cynb0y [Beprmuaun, 2007] mpu au-
HAaMMYHBIX (AHTPOIIOTCHHBIX) (IYKTyalusiX cpelsl U B yCIOBUSX IJIO-
OaNbHBIX U3MEHEHUH.

Takum 00pa3oM, MOXKHO CENaTh CAEAYIONINE BHIBOJIBI:

1. I3MeH4YMBOCTH MOP(OIOTNUECKH IEBUAHTHBIX ()OPM UMEET OI1-
peliesieHHbIE 3aKOHOMEPHOCTH, MOIYMHSIOLINECS IPUHIUITY OJI04HOC-
TH OMOJOTHYECKUX CTPYKTYP M JIOTHKE UX TPE0Opa3OBaHHSI.

2. B 6113KuX TakCOHAX BapUAHThl aHOMAJIbHBIX ()OPM MPOSIBIISIOT-
s IapaJuIeIbHO B COOTBETCTBUU C 3aKOHOM IOMOJIOTHYECKHUX PSI0B U
(hmnoreneTnyeckoit OGIM30CTHIO (HOPMOOOPA30BATENEHBIX TOTEHITUH.

3. AHOMauu MOTYT OBITH UCIIOJIB30BAHBI JISI PACIITUPEHUS TIPEI-
CTaBJIEHUH 00 IBOIIOIUH TOM MM UHON CTPYKTYPBHI.

4. Paznuuust 1eQUHUTUBHBIX CIIEKTPOB ACBHALIUI BO MHOTOM CBS-
3aHbI C BApUaHTaMH PEIPOAYKTUBHON CTpaTerny BUI0B, YPOBHEM (BOC-
NPOM3BOACTBA) BBDKUBAEMOCTH IIOTOMCTBA U PE3YJIbTaTOM IPOXOXKIe-
HUS TOTEHIIHAIBHOTO CIIEKTPa aHOMAJINI Yepes3 «IKOJIIOTUYECKOE CUTO»
OIIPEEIIEHHON CpPEIbI.
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5. FCTepOXpOHI/II/I KaK OTKJIOHCHHA OHTOI'CHE3a, MCHCC BJIMAIOIINC
Ha BBIDKMBA€CMOCTb OCOGCﬁ, COCTABJIAIOT 3HAYUTCIIbBHYIO HOJIHO I[e(bl/l—
HUTHUBHOTI'O CIICKTpa aHOMaJIUH.

6. AHOMaIIMHN MOTYT CIIYXKUTb HHAUKATOPOM TAKHUX HCTAaTUBHBIX U3-
MeHeHHﬁ, KakK I/IH6pI/IZ[I/IHl"OBaH ACHpEeCCus, a TaAK¥KEC HapyIIIeHI/Iﬁ B KO-
3BOJ'IIOI.IPIOHHOI>1 CHUCTCMC ITapa3uT — XO34HH.
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JEBUALIUU B ®OJIUJO3E YPAJILCKUX NOMYJISILIUA
MPBITKOM SIIEPULIBI
(LACERTA AGILIS LINNAEUS, 1758)

J. U. Tanuubia
VYpanbckuii penepanpablil yausepcutet (ExarepunOypr)

SAND LIZARD (LACERTA AGILIS LINNAEUS, 1758)
PHOLIDOSIS DEVIATIONS
IN THE URALS POPULATIONS

D. I. Galitsyn
Ural Federal University (Ekaterinburg)

The sand lizard pholidosis spectra including some deviant
forms are considered in this paper. The spectra of pholidosis variants
in populations on the small territory of the widespread species as
well as local micropopulations specific of the lizards were noticed.

B cmamve onucvisaemca cnekmp éapuayuil ¢poaudosa npuim-
KOl Awjepuybl, 8 MoM HUcie HecKOIbKo desuanmuvix opm. Omme-
uaemces OOIbULOE PA3ZHOOOPA3UE BAPUAHMOE WUMKOBAHUS HA He-
OONBULOM CRIOUIHOM YUACMKe apeaid, a makice Cneyughuka 10Kaiob-
HO20 NOCEeNeHUs HCUBOTHBIX 8 PpacMeHmuposanHom aanowmagpme.

52



DeHOMEHONOTMsl AHOMAJIUI 1 TATOJIOT M MOXKET U AOJIKHA paccMar-
pHUBATHCS HEOIHO3HAYHO. MOKHO TOBOPHTH KaK O (DOHOBBIX JEBHAHT-
HBIX (hOpMax, BCET/Ia HATMYECTBYIOIIHX B IMTOMYIISAIUSIX, TAK H O €INHUY-
HBIX SIBICHHUSX, KOTOPbIE MOTYT BJIMSATH U BIHMSIOT Ha KU3HECTOCO0-
HOCTh U OMOTHYECKHI IMOTeHIINA HHUBUIYyMa B JAaHHBIX YCIOBHUSX.
Kpowme Toro, nosiBinenue ornpeeaeHHbIX OTKIOHEHUH MOXHO paccMat-
pUBaTh KaK MPOSBICHUE JIOKAIBHOTO pa3Hoo0pasus Ghopm, MapKupyro-
IIETO ONpe/IeJICHHbIC MOMYISIUH WK reorpaduueckue odnactu. C aTux
MO3UIIANA MOIYJISIIIUN BIIOJTHE MOTYT 00JIaJlaTh CBOEH «eBHaHTHOMN
CHCIUPUKONY.

Hcropuuecku nmpencTaBieHust O Pa3HOTO poja JEBHALMSIX Y HKH-
BBIX OPTraHU3MOB (POPMHUPOBATHCEH HAYUHAS ¢ MOPPOIOTHIECKOTO YPOB-
Hs1. OOIIen3BECTHO, YTO, C OTHOW CTOPOHBI, MOP(OJIOTHS SIBIISETCS BH-
JocrenuguIHoM, a ¢ APYroi, MOXKeT ObITh OUCHb M3MEHYHBA B 3aBUCH-
MOCTH OT psifia hakTopoB. OCOOEHHO ATO KacaeTcsl MIMPOKOapeaTbHBIX
3BPUTOMHBIX BHUJIOB C SKOJOTHYECKH PAa3HOPOJHBIMH BHYTPHBH/IOBBI-
MM TpYIIIaMH pa3HOro uepapxuueckoro ypoBHs. [IpeiTkas smepuna —
OJIMH U3 TaKUX MPUMEPOB. DTOT BUJI ABISAETCS BaXKHBIM KOMIIOHEHTOM
MIPUPOAHBIX U aHTPOTIOTEHHO MPEeoOpa30BaHHBIX OMOIIEHO30B JIECO-
CTEIHOM U CTEMHOM 30HBI. MHOTO00Opa3ne JaHHBIX IO CTPYKTYPE BUAA
Y pa3HBIX TPYII MPBITKOH SIIEPHITBI U B TO XKe BpeMs cladast H3ydeH-
HOCTB ypaJIbCKUX MOMYJISAIMNA MO3BOJIAIOT PACCMaTPUBaTh M3MEHUHUBOCTh
B PErHOHAIBHOM acCTeKTe, BBIJENSIS HEKOTOphIe Crenu(puIHbIe mapa-
METpPHI U BapuaHThI. MccnenoBanuii, CBsI3aHHBIX C TOAOOHBIMH OCOOCH-
HOCTSIMH (HONTM03a TIPBITKOH SIIEPHUITEI, B YPaITECKOM PETHOHE paHee
HE TIPOBOJIMIIOCK.

N3BecTHO, 9TO M3MEHYHBOCTH psAja MPU3HAKOB (hOITUI03a MOXKET
OBITh UCTIOJIH30BaHA KaK B TAKCOHOMUYECKUX 1ieisiX [ [laperckuii, 1976;
S16noxkoB, 1985; Peters 1960; Peters, 1959], Tak u A5 MeXNOMYSIH-
OHHBIX CPaBHEHHI: B psijie paboT 10 U3MEHUYMBOCTH U MOMYJISILIMOHHOM
OHMOIIOTHH PETITHIINI 0COOSHHOCTH (DOITHI03a HCITOB3YIOTCS KaK Ha/lek-
HbIC TTOKa3aTeNd TeHOTUITMYECKOTO cocTaBa nomyisiuit [Peters 1960;
Peters, 1959; SI6mokoB 1981]. AHaNMU3UPYIOTCS TaKKe CTIEKTPHI U 3aKO0-
HOMEpPHOCTHU BapuabenbHOCTH 3TUX Mpu3HakoB [Kopueiuyk, 2005].
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Llens naHHOM paOOTHI — HA OCHOBAHUH COBOKYITHOCTH BapHaHTOB
(domnu03a BEISIBUTH UX JIEBUAHTHBIC (DOPMBI B IPUPOIHBIX MOMYISIHIX
MPBITKOH SIEPHIIBI HA CEBEPHOM IPaHHMIIE €€ PACTIPOCTPAHEHUsS B Ypasib-
CKOM pETHOHE.

B uccnenoBanne ObUIM BKIIIOYEHBI BBIOOPKU TPBITKOH SIIEPULIBI
U3 TIOMYJISIINH, HACEIAIONNX 3alaJHbIi U BOCTOYHBIH MaKpOCKIOHBI
Cpennero Ypana. ['eorpadudeckn 310 rpynupoOBKY KHBOTHBIX, HACE-
nstroIe Tepputoputo KpacHoypuMmckol 1ecocTen , a TakKe TeXHOTeH-
HoTpaHchopmupoBanHbie yuacTki Kamenckoro u benosipckoro paiio-
HoB CBepu1oBCcKo# obnactu. O0mmii 00beM M3yYeHHBIX )KHUBOTHBIX —
312 ocobeii. M3 HUX B3pocibIxX (ad.) 233, HEMOIOBO3PENbIX (5. ad.) 52
u cerosetok 27 (juv.).

[Ipoanann3upoBaHbl BapHaHTHI MEKHOCOBBIX (infernasale) u 106-
HOHOCOBBIX (praefrontale) muTtkoB, (opMa U COCTaBHBIC YacTH JIOO-
HbIX (frontale), noOHOTEMEHHBIX (frontoparietale), TeMeHHbBIX (parie-
tale), MexxTeMeHHBIX (interparietale) n 3aTbUI0YHBIX (0ccipitale) muT-
KOB Y )KUBOTHBIX BCEX BO3PACTHBIX I'PYIIIL.

Ha ocHOBaHNY 3TUX JaHHBIX BBIJICJICHBI CIIEKTPBI X YaCTOTHI BAPH-
anToB (onmmo3a. CpaBHEHNE CIIEKTPOB MEXKAY TEPPUTOPHUATBHBIMU
rpyIIamM# IPOBEJCHO C MOMOIIBI0 MOAU(DUIIMPOBAHHOTO HHAEKca Mo-
pucutsl [Hurlbert, 1978]. Takxxe ObL1 BBIIIOJHEH KJIACTCPHBIN aHAIU3
(c yuerom 00001IeHHOTO EBKIIMI0BA PaCCTOSHHUST) U151 OLICHKH TUCTaH-
IIMPOBAHHOCTH JJAHHBIX I'PYII 10 BCTpedaeMocTH (HopM Goanao3a.

B xone aHanmm3a MeprCTHUECKUX NMPU3HAKOB ObuIa c(hopMUpOBaHa
cxeMa BapuaHTOB (DOJINJI03a TOIOBBI MPBITKOM SIIEPUIIBI IS H3ydae-
MBbIX JIOKQJIUTETOB. J[aHHBIN MOAX0J] MO3BOJIUII MPOBECTH JETAIBHYIO
WX JIMarHOCTHKY, PE3YJIbTaTOM KOTOPOH sBHUJIAch cxema u3 34 BapuaH-
TOB (ou103a 1o 6 kareropusim (puc. 1).

Kareropun ObLIH BBIICIICHBI B COOTBETCTBUY C HA3BAHUSIMU IIIUT-
KOB, (JOpMY M COCTaBHbIE YaCTH KOTOPBIX OTMEYAJIH.

CpaBHHTENBHBIN aHAIN3 IEPEKPBIBAHUS CIIEKTPOB (hOJIN103a TOJI0-
BBI TI0 MHAECKCY MOPHUCHUTHI TIOKa3ajl CXO/ICTBO CIIEKTPOB Y KMBOTHBIX
Kpacunoydumckotii necocrenu u besosipckoro paiiona (puc. 2). Jluanazoxn
BCTPEYAEMOCTH STHX BAPUAHTOB U MX KOMOWHAIHI OBIJT JOBOJIHHO M-
POK, OJTHAKO Ja)Ke€ MHHUMAJIbHAS YacTOTa HE OITycKajach HUxKe 6,8 %.
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Puc. 1. Cxema BapuanToB onumosa L. agilis n3ydaeMbIX TOMYISAINAN

2,2
2,0
W0
5
o
E 18
g
=]
o
=
=
3 1,6
5
=
=
1.4
1.2 I I

Kamenckuit  Kpacnoypumckuit  Benosipckuit

Paiionst
Puc. 2. JlucranuupoBanHocTs rpyni L. agilis o 3Ha4eHUsIM
MOAN(UIIMPOBAHHOTO MHAECKCa MOPHCUTHI
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[ToMuMO 5THX BapHaHTOB TAK)KE BCTPEYAIHCH HECKOIBKO €AMHIMYHBIX
dopm donmoza, KoTopbie OBLIN SIBHO OTIIMYHBI OT BCEX MPOYHX. /11t 3THX
(dopM OBUIO XapaKTEpPHO CIMSHUE CMEKHBIX IIUTKOB, TPOOJICHHUE WU
PEIYKIHS ITUTKOB U X KOMOMHAIIMH, YTO IIPHBOJIHIIO K XOPOIIIO 3aMeT-
HOM acCHMMETpPHH IMUTKOBAaHMS Iuiieyca. Berpeuanucs cinenyromue Ba-
puanThl (puc. 3).

Puc. 3. JleBuantasie hopmel honumosa L. agilis B JTaHHBIX TOTYIISIIIX:

1 — cnustHue parietale u occipitale; 2 — cnusiaue frontale u OTHOTO W3 MapHI fronto-

parietale; 3 — penykuus interparietale, Ipu KOTOPOW TEMEHHBIC IIUTKH CONpUKAca-

10TCs; 4 — NeneHue frontale U 9acTHYHOE CIUSHUE €TO C frontoparietale; 5 — cnusiHue
frontoparietale ¢ parietale n penyxuys occipitale

B 0011eit clIoXHOCTH OBLJIO OTMEUEHO 7 CIIy4aeB BCTPEYACMOCTH
stux opm. Bee oHM OBLIM BCTPEUCHBI OJHOKPATHO, 33 UCKIIOUYCHUEM
2-ii, oTMeueHHO# 3 pa3a. Hocurensimu gaHHbIX HOPM MPEUMYIIECTBCH-
HO OBLIM TIOJIOBO3pEIIbIe caMilbl siiepul; KameHnckoro paiiona (5 ciy-
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yaeB U3 7), B MeHbIIeH crenenn — Kpacnoydumckoit necocrenu (2 cam-
K1). Y KHMBOTHBIX benosipckoro paiioHa mogoOHBIX BApPUAHTOB HE OT-
MEUEHO.

CpaBHUTENIbHBIN aHAU3 BApUAHTOB (HOJIH103a C TIOMOIIIBIO KJIAc-
TEPHOTO aHAJIM3a C Y4eTOM KaueCTBEHHBIX XapaKTePUCTUK BbISIBHJI CIIE-
1 QuKy )KUBOTHBIX KameHckoro paiiona (puc. 4), 4To AaeT OCHOBaHUE
TOBOPHTh O IMCTAHIIUPOBAHHOCTH L. agilis 3 KameHckoro paiioHa ot ipy-
I'MX CPAaBHUBAEMBIX OIS,
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Benospckuit Kpacnoydumeckuit  Kamenckuii

Paiionsr
Puc. 4. JlucTanuiupoBaHHOCTh BbIOOPOK L. agilis
10 JIaHHBIM BapuaHTam (oJno3a

Bo3MOXxHO, IOJTy4eHHBIH pe3yJIbTaT ONpeaessieTcs JOKaIbHOH crie-
U(UKON TAHHOW TOIYJISAINH, CBSI3aHHOW O crienu(uKoi MecTooou-
TaHus. boJbiast yacTe JAHHOW MOMYJISIMK HacemsieT GparMEHTHPOBaH-
HBIH TaHAmadT ypOaHN3UPOBAHHON TEPPUTOPHU — 30HY MHOTOITaKHOM
3actpoiiku KameHcka-Ypanbckoro. BecrpedaeMocTh onrucanHbIX (hopM
(honn03a ypanbCKUX MOMYJIsIui L. agilis BeIpakeHa B pa3HOM cTere-
HH U, BEPOSITHO, MOKET OBITh CONPSDKEHA CO CIIELU(PHUKON IPOCTPaHCT-
BEHHOH CTPYKTYPBI U JIOKJIBHBIX YCIIOBUH MECTOOOUTAHUI.

Taxum 00pazoM, MOXKHO 3aKIIOUUTh, YTO reorpaduueckas u JaHI-
maTHO-3KOJIOrMuecKas crieni(prKa NOMy/ISILUI OTpakaeTcs Kak Ha cIie-
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nuduKe CneKTpoB (HonumI03a, Tak ¥ Ha COBOKYITHOCTH MOPQOIoTniec-
KX TPU3HAKOB L. agilis nanubeix Teppuropuil. [logxom, ocCHOBaHHBIN
Ha aHaym3e 0coOeHHOCTeH (DoIMI03a 10 pa3pabOTaHHOM CXeMe C yue-
TOM pa3HOOOpa3usi BapuaHToB (HOJIK03a, B TOM YHCIIC Psijia JCBUAHT-
HBIX, IO3BOJISIET MOTYYHUTH O0JIee IyOOKYIO U CIOKHYIO KapTHHY Ha He-
OOJIBIIMX CIUIONIHBIX yYacTKax apeaja, Ha OrpaHHYCHHbBIX TEPPUTOPH-
SIX C BBICOKOH IJIOTHOCTBIO HACEIICHHUSI.
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HHATOMOP®OJIOTI'UA
TOHKOI'O KMIIIEYHUKA PASHOIIBETHOM AIYPKA
(EREMIAS ARGUTA) IIPU I'EJIBMUHTO3AX

C. B. 'aumyk’, T. H. CuBkoBa®
'TlepMcKuHii TOCYTAPCTBEHHBIN TYMaHUTAPHO-TIEAATOTMYECKUN YHHBEPCUTET
? TlepmMcKkast rocyiapcTBEHHAsI CEJIbCKOXO3SIHCTBCHHAS aKaIeMHUs

PATHOLOGY OF THE SMALL BOWEL
OF STEPPE RACER (EREMIAS ARGUTA)
AT HELMINTHIASES

S. V. Ganschuk!, T. N. Sivkova?
'Perm State Humanitary Pedagogical University
2Perm State Agricultural Academy

It is known that parasitic worms are an integral part of the
natural ecosystem, performing a complex regulatory function.
The aim of our study was to investigate the pathological changes
that occur in the tissues of lizards exposed to parasites. In histo-
logical specimens of small intestine we observed cross sections
of nematodes. The bodies of parasites with vaguely expressed organ
structure and rounded formations of a small size, were surrounded
by a wide strip of acellular eosinophilic mass, in the central parts
there was a single rounded basophilic inclusion. On this basis
we can assume that there is a formation of fibrosis, a protection
against the parasite. Intestinal nematode parasitism in the studied
lizards causes building of a xenoparasite barrier. The formation
of the xenoparasite barrier is due to the adaptation of a parasitic
agent and the host.

H3syuenue namomopponocuueckux usmMeHenull 6 opeaHusme
X0351€6 N00 Oelicmeuem 2elbMUHMOS AGIACMC OOHUM U3 AKMYdlb-
HbIX BONPOCOB, U3VUACMBIX cO8pementol napazumonoauetl. Ocoboe
HUMAHUe YOensiemcsi npodieme uccied08anuusi PyHKYUOHUPOBAHUSL
KCeHO-NapasumapHhoz2o 6apvepd, a maxice a0anmueHblx usmene-
HULl @ MKAHAX XO3UHA. [laHHblll 60NPOC 6 Nepeyio ouepedb npusie-
Kaem GHUMAHUE CNeYUarucmos 6 00Iacmu MeOUYUHbl U 6emepu-
Hapuu, 6 Mo 8pems KaK usyueHue 3aumMoommuoulenull napasuma
U XO35UHA 8 OUKOU NPUPOOe 8HO 0C8eujeHo Hedocmamouno. Tem ne
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MeHee U38eCMHO, UMO 2eNbMUHMbl AGNAIOMCA HEOMbEeMAEMOll
4ACMbIO NPUPOOHBIX IKOCUCTNEM, BLINONHSAS 8 HUX CTIONCHYIO Pecyilu-
pyiowyro gyukyuro. Llenvio nawezo uccredoganus cmaio gviasie-
HUe NAMoI0SUYeCKUX USMEHEHULl, BOZHUKAIOWUX 8 MKAHAX Auepuly
noo go3delicmsuem napa3umos.

MarepuaJibl 1 MeTOAbI

PasHomnBeTHBIX sittypok Eremias arguta Pallas, 1773 (n=50) otas-
JUBalu B ACTpaxaHCKO obnacTu B BeceHHee BpeMs. VcciienoBanue
MIPOBOJIUIIOCH C TTOMOIIBIO HEMTOJIHOTO IeJIbMUHTOJIOTHYE€CKOTO BCKPBI-
Trst. CoOpaHHBIX TeIbMHUHTOB onpenessum o B. I1. Hlapmowmio (1976).
Onpenensanu 3xcrencuBHOoCcTh (OU) n unTeHcusHocts (M) naBazum.

Kycouku kumeunnka amuHoi npuMepHo 1 cm ¢ukcuposaiu B 10 Y%-
HOM HEUTpaJIbHOM (hOpPMaIHHE, TIOCIIe YeT0 00padaThIBaIA MO OOIIETIPH-
HSTOH THCTOJIOTHYECKON MeToAMKe. Marepuan 3ajuBaid B napadus,
TOTOBMJIM CPE3bl TONIIUHOW 5—6 MKM, KOTOpbIE BIIOCIEICTBUN OKpa-
LIMBAJIM TeéMaTOKCHIIMHOM-3031MHOM, a Takke 1o BaH [ m3oH. [IpocMoTp
TOTOBBIX MPENapaToB MPOU3BOMIN C MOMOIIBI0 MUKPOCKOTA (PHUPMBI
«Leica» n «Zeiss» npu yBenndeHuu okyisipa X 10, ¢ oObekTuBaMu X 4;
x40 1 x 100 ¢ mogpoOHBIM OMMCAHUEM HMEIOIIEHCsT MOpoIoTHIec-
Kol KapTuHbI. OLIeHUBAIN AUCHUPKYJISTOPHBIE, AUCTPO(UIecKUe, CKIIe-
poIIacTHYECKHe, BOCTIAIUTENbHbIE, TUIIEPIIIaCTUYECKHE, PETeHEPaTOp-
HBbIC Mpolecchl B oprane. Hambonee nHTepecHbIe U MOKa3aTeIbHbIC
(dparMeHTsl MUKponpenaparos (GpororpadgupoBaim.

Pe3yabrarbl u 00cyxaenne

OOHapy» EHO 5 BUIOB reIbMHUHTOB, OTHOCSIIIUXCS K JIBYM CHCTEMa-
tnyeckuM rpymnam: Cestoda — 1 Bug u Nematoda — 4 Buga. M3 Hux
4 BHJIa SBJISIOTCS OOBIYHBIMU U IIIMPOKO PACIPOCTPAHCHHBIMH Hapa3y-
Tamu sypok u 1 Bua (Agamospirura macracanthis Sharpilo, 1963) —
PEIIKO BCTPEUYAIOIIUIACS U, IO-BHIUMOMY, JIOKAITEHO PACHPOCTPAHEHHBIH
MapasuT MPECMBIKAIOIIHXCS.

Oochoristica tuberculata (Rud., 1819) — mapazut kumednuka. O6-
Hapy»XEeH HaMU B KeJylKe W KuiledHuke. OIUH U3 CaMbIX OOBIUHBIX
1apasuToB siepuil. BcTpeuaeMoCcTh 3TOro napasura y pa3HOIBETHOU
stypku 30,2 £ 7,01% WU — 8,85 = 4,06.
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Spauligodon pseudoeremiasi — mapa3uT NPSIMON KUIITKA U KIOAKH.
BceTpeuaemocTs aTOro napasura y pazHolBeTHOH stypku 18,6 £ 5,93 %,
NN -2,4+0,56.

Abbreviata abbreviata (Rud., 1819) — mapasutupyer B JKerryake, 00-
Hapy’KeHa HaMHU B POTOBOH IMOJIOCTH, UIIEBOE | skemyaKe. OObIaHBIN
napasuT SIIEPHLl, IKCTEHCUBHOCTh MHBA3HU Y Pa3HOIBETHOW SIITYPKH
13,95 +£5,28 %, U1 — 14,0 £ 6,54.

Thubunaea schukurovi Annaev, 1973. Penxo BcTpedaromuiics u,
H0-BUAMMOMY, JIOKQJILHO PACIIPOCTPaHEHHBIN napa3uT sumepul [lap-
nuio, 1976]. Xots B JaHHOM UCCIIEOBAHUM 9TO CaMblii MHOTOYHUCIIECH-
HBIM Buj mapasuta, DU coctaBuna 74,4 + 6,65 %, UM — 23,6 £5,63.

Agamospirura macracanthis Sharpilo, 1963. [1apa3ur nokanu3yer-
sl B CTEHKaX JKeJIy/JKa U KHIIeYHnKa. BerpedeHo 3 9K3. y 0fHO# styp-
Ku. Peniko BCcTpevaromuiicst, T0KajIbHO pacipoCTpaHEHHBIN Tapa3uT Ipe-
CMBIKAIOLINXCSL.

[Tpy MUKPOCKOITMYECKOM UCCIIEIOBAHUH OKPAIICHHBIX THCTOIOT U~
YECKUX NpPEenaparoB TOHKOTO KUIIEYHUKA Mbl yCTAaHOBUIIM, YTO CTCHKA
oprana ObuTa coxpaHeHa. KuieuHble BOPCHHKH Y SIIYPOK OKa3aluCh
TOHKHMH, CTPOMa BOPCUHOK HaXOJMJIaCh B COCTOSIHMU oTeka. Ha 6oib-
HIMHCTBE [IPENapaToB OT MHOUIUPOBAHHBIX SLIYPOK HMPOCIICKUBACTCS
pacmpocTpaHeHHas JeCKBaMalus U JIe30praHn3alus dSIUTeTHaTbHbIX
KJIETOK B TIPOCBET OpraHa ¢ OOHa)KEeHHeM 0a3aibHOI MeMOpaHsI (puc. 1),
YTO SIBIISIETCSI OTKJIIOHEHUEM OT HOpMBL. Ha ee TOBEpXHOCTH — TPYIIIBI
CIIyILIEHHBIX KJIETOK, MacChl CJIM3H, H3MEHEHHbIC IHILEBbIE YACTUUKH.
B cnuzucToii 0605109Ke XOPOIIIo MPOCMATPUBAIMCH OOKAJIOBHUIHBIC KIICT-
ku. Ha ypoBHE MOJICIM3UCTOrO CJI0s OBLIT BBIPAXKEH OTEK (pHC. 2), a TakK-
e 0OHapy KeHbI HeOOJIbILIUE 110 NPOTSHKEHHOCTH JINM(OILIa3MOLUTap-
Hble UHQHUIIBTPATHIL.

Mplnieynast 000J104Ka KHIEYHHKA TOHKAs, JIByXCIOWHAs!, MUOLIU-
TBI B HEH PACIIOJIOXKEHBI PBIXJIO. MeXMbliIeuHble rauruy B 75,0 % ciry-
4yaeB HaXOWINCh B COCTOSIHMU AucTpodun. Cepo3Has 000I04Ka yme-
peHHo oTeyHa. Cocyibl €€ IOIHOKPOBHBI, 0COOEHHO BEHbI, CTEHKH MX
TOHKHE, B IPOCBETaX BUAHBI HEOOJBIINE TPYIIIBI SPUTPOLIUTOB.

B psne ciaydaeB B mpocBeTe TOHKOTO KWUIICYHHWKA HA THCTOJIOTHU-
YeCcKHUX Ipenaparax Obuti 0OHAPY>KEHBI TIONIEpeUHbIe CPe3bl HEMATOI.
Teia mapasuToB C HEOTUETIUBO BBIPAXKEHHON OPraHHOM CTPYKTYpOH,
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Puc. 1. JleckBamanus 3nuTeIna bHbIX KieTok. Okpacka
reMaTOKCHUJIMHOM-3031MHOM. YBeanuenue 1 x40:

1 — snuTenwii; 2 — MONEepedHbIl Cpe3 HeMAaTOIbI

Puc. 2. Otek crpomsl BopcuHKH. OKpacka reMaTOKCHINHOM-303HHOM.
Vesmmuenue 10x 10

a Tak)Ke OKpyIJIble 00pa30BaHUs MaJIbIX Pa3MEPOB, OKPY>KEHHbBIC M-
POKOIi MOJIOCKOM OECKIETOYHOM 303MHO(DUIBHON MaCChl, B LIEHTPaJIb-
HBIX OTJeJIaX — OKPYIJIOe OIMHOYHOE 0a30()MIbHOE BKIIIOUECHHE.
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[Tonmy4yeHHble pe3yabTaThl MO3BOJSIOT MPEANIOIOKUTD, YTO HaJIU-
YK€ B KUILICUHHUKE SIIEPUL Tapa3UTUPYIOLINX HEMATOA BeAET K (OpMHU-
poBanuto ¢pudposa. Takum 0Opa3om, OTBETHAs aAANTUBHAS 3alIUTHAS
peaxiys BbIpaXKaeTcsl B CO3JaHUU KCEHOapa3uTapHoro dapbepa, Gpop-
MHUPOBAaHUE KOTOPOTI'0 00YCIIOBICHO KOAAAITUBHBIM B3aMMOICHCTBUEM
napasuTa 1 XO35MHa.

bubnuorpaduyeckue ccblIKU

Hlapnuno I1. B., 1976. Ilapa3utuveckue YepBr MpeCMbIKaroIuxcs day-
Hel CCCP. Kues : HaykoBa qymka. 287 c.

BCTPEYAEMOCTb AHOMAJIMI ®OJIHUI03A
POI'OBOI'OBBIX IIUTKOB ITAHIIUPA
TESTUDO GRAECA NIKOLSKII
HA 3AITAZJTHOM KABKA3E

A. H. 'nernesa', M. B. IlectoB?, A. A. JlebeanHCcKuii'
"HHI'Y um. H. U. Jlo6auerckoro (Huxuuit HoBropon)
200mecTBO OXpaHbl aM()UOUIA 1 PENTHITHIA IPH SKOIIEHTPE «IpoHT»
(Hwxuwmiit HoBropon)

THE OCCURRENCE OF PHOLIDOSIS DEVIATIONS
OF THE SHELLS’ CORNEOUS MAILS AMONG
TESTUDO GRAECA NICOLSKII
ON WESTERN CAUCASUS

A. N. Gnetneva', M. V. Pestov?, A. A. Lebedinskii'
I Nizhniy Novgorod State University (Nizhniy Novgorod)
>The Nizhniy Novgorod society for protection of amphibians and reptiles
under ecocenter «Dront» (Nizhniy Novgorod)

The obtained data of 3 territorial groups from various parts
of an area of the Testudo graeca nicolskii, showed lack of reliable
distinctions by frequency of occurrence of shells’ pholidosis devia-
tions and probable dependence between high percent of occurrence
of young abnormal individuals and survival of their individuals.
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Hannvie no 3 meppumopuanbHulm pYRIUPOSGKAM U3 PASTULHBIX
uacmeti apeana Testudo graeca nicolskii nokazviéaiom omcymcmeue
SHAYUMbBIX PASIULUL 8 YACTNOME OMKIOHEHUU (OIU03a NaAHYUps
U BOZMOJICHYIO 3AGUCUMOCTIL MENHCOY BbICOKOU 6CMPEUAeMOCmbIO
AHOMANLHBIX MOJIOOBIX 0CODEIL U UX BbIICUBAEMOCTIBIO.

Beenenne

Jus gepenax (B ToM uucine Testudo graeca nikolskii Chkhikvadze
et Tuniyev, 1986) xapakTepHO HaNMU4KE ONPEIETICHHON MO3ANKH IIIUTKOB
MaHIKPS, KOTopasi 001agaeT BEICOKOH IBOIIOIIMOHHON CTa0MIIBHOCTBIO
[Uepemnanos, 2005]. Yxe y ApeBHEHUIITUX TpeACTaBUTENCH oTpsina Testu-
dines oTMeuaeTCs THITMYHBIA PUCYHOK IIUTKOBaHUS ((oIH1034), THIIH
JEeTAISIMU OTIIMYAIOIIMICS OT TAKOBOT'O Y COBpeMEHHBIX popM. Bmecte
C TEeM 3aMEUeHO, YTO MHANBUAYaJIbHAS N3MEHUMBOCTH (posinao3a uepe-
rax UMeeT INPOKUE IPeesibl, IPUUYEM KaK [0 YUCIy BAPUAHTOB YKJIO-
HEHUSI OT HOPMBI, TaK U 10 UX BcTpeyaemoctu [Ibid]. BpoxaeHHbIMU
aHOMaJHSIMU (DOJIHJ103a HAa3bIBACTCS M3MEHEHHE CTaHIAPTHOTO KOJIn4e-
CTBa, B3aMMHOTO PACTIOJIOKEHUS M IIPOIIOPIINH OTAENbHBIX INTKOB [[lec-
TOB 1 Ap., 2009]. IIpn 3TOM HEOOXOTUMO OTMETHUTh, YTO ITOTOOHBIE OT-
KJIOHEHMSI MOTYT 3aTparuBarh Kak OJ1H, TaK 1 HECKOJIBbKO IUTKOB [Kap-
Mmbimies, 2005]. B monorpaduu I. O. Uepenanosa (2005) n3MeHUYMBOCTH
(donmao3a nmoapazensiercs Ha ST OCHOBHBIX TUIIOB: HeoObIYHas (hop-
Ma WM pa3Mep HIUTKOB IIPH HOPMAJIBHOM HX KOJIMYECTBE; HAIINYHE JI0-
MOJTHUTENBHBIX IIUTKOB; OTCYTCTBUE OJJHOTO MJIK HECKOJILKUX IIIUTKOB;
HETOJIHOE pa3/eICHUE IUTKA; HEIOJHOE CIUSHUE HECKOJIBKUX ILIUT-
KOB. B npoBeneHHOM HccIeJ0BaHUH IPOLIEHT BCTPEUAEMOCTH aHOMA-
JIMH paccUUThIBAJICS COMIACHO NAHHOM KiIacCU(pHUKALNU.

MarepuaJibl 1 MeTOAbI

Marepuai s HacTosiiel padoTel ObuT coOpan B 2011-2013 rr.
B TpeX pa3lM4HBIX JIOKajguTeTax: Ha Tepputopuu I'TI3 «YTpumm, pac-
MOJIOKEHHOTO Mex 1y AHanoi u HoBopoccuiickom (Ha ceBepo-3amnai-
HOM rpaHulie apeana MoJBUAa); B OKpecTHOCTAX [ enenkuka u Ha [lu-
nyHaa-Mroccepckoil Bo3BhIIEHHOCTH B PeciryOnnke AOxa3us (Ha roro-
BOCTOUHOH rpanuIle apeana). Tepputopust oT Anamsl 10 ['enenmkuka
MPOTSHKEHHOCTBIO 0KOJIO 60 KM BEChbMa OHOPOJIHA IO CBOMM NPUPOJ-
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HBIM YCJIOBUSIM M OTHOCHUTEJILHO PaBHOMEPHO 3acelIeHa YepenaxaMu.
TeppuropuaibHas rpynnupoBKa uepernax u3 Ad6xazuu, BEposiTHO, SIBIIS-
ercs nzonuposannoi [Ilectos u ap., 2009].

J1yist BBIsIBJICHHST aHOMAJIMH (DOJIMI03a POTOBOTO MAHIUPS Yepernax
[Uepenanos, 2005] ananusupoBamuchk Tpu BeiOopku mo 111, 57 u 31
oco0eii cooTBeTcTBeHHO. CTaTucTHuecKas 00paboTKa JaHHBIX TIPOBOU-
nack ¢ nomoinbio nporpammbl STATISTICA 'V 10.0. Jlns otenku pas-
JUYUI MEXIY TpeMsi BBIOOpKaMu ObLI MCTIONIB30BaH KpuTepuid ¢* du-
iepa u KpUTepui 1, pacCIMTHIBAEMBIi C TOMOILBIO ITOKa3aTessi BHYTPU-
MOMYJISIIUOHHOTO pa3HO00pa3us | U 101K peakux Mopd 4 [YKuBoTos-
ckuii, 1980]. I conocTaBiaeHus 1Mo CIEKTPy aHOMAJIUN MPUMEHSICS
uHaeKe cxoacTBa YekanoBckoro — Cepencena. B xome uccienoBanmii
OBUIM PAaCCUUTAHbI TAKXKE YaCTOTA BCTPEUAEMOCTH HEKOTOPBIX THIIOB
aHOMAJINH, Cpe/IHee YHCIIO aHOMalMi Ha ofHy 0co0b [bopkuH U 1p.,
2012].

Pe3yabTarhl n 00cy:KaeHUEe

[Tpu aHanu3e AaHHBIX ObLI YCTAHOBIECH OTHOCUTEIHHO BBICOKHM
MIPOLIEHT BCTPEYAEMOCTH 0CO0ei ¢ aHOMaMSIMHU (OJINI03a POTOBOTO
NaHIUPs BO BceX BhIOOpKax (Tadi. 1). Cratucruueckas oOpadboTka mo-
Kazaja, 4TO pasjnuus MO JaHHOMY KPHUTEPHUIO HE SIBISIFOTCS JTOCTO-
BEpHBIMHU. B To ke BpeMsi HaMMeHbIIast YaCTOTAa AHOMAJIHI OTMEUYeHa
B BBIOOpKE U3 AOXa3HH, YTO COINacyeTcs ¢ paHee OIyOIMKOBaHHBIMU
nanubevu [IlectoB u ap, 2009].

Tabnuma 1

YacToTa BCTpPe4aeMOCTH aHOMAJIBHBIX Yepernax
OT 001Iero Ymcja ocodeit

Hanuune anomanuit OTcyTCcTBHE aHOMANU
Peruon N
Abc. % Abc. %
Tenenmxux 111 38 35 73 65
I'TI3 «YTpum» 57 23 40 34 60
AOxa3zus 31 7 22 24 78
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Oco0blit nHTEpEC AJ151 U3yUEeHUs IPUPOIBI U3MEHUYUBOCTH (HOSTUI0-
3a MaHIUPS BBI3BIBAIOT PE3YJIBTAThl CPABHEHUSI BCTPEYACMOCTH aHOMa-
JIMH B3POCIIBIX U HETIOJIOBO3PEIIbIX 0c00eH. DTO CBSI3aHO C TEM, YTO IPH-
YHA BO3HUKHOBEHHS MOJO0HBIX HAPYIICHUH IO CHUX TIOP HEM3BECTHA.
BeposiTHO, Ha BBISIBJICHHE U3MEHUYUBOCTH B IIUTKOBAaHUU IAHLUPS MO-
I'YT OKa3bIBaTh BO3ACHCTBHE HEONATONPHUATHBIC BHEIIHHE (aKTOPHI,
WK e 3TO (PEHOTUIHMUYECKOE NPOSIBICHUE BapUaOeIbHOCTH TeHOTHIIA
[bpyuiko, Ky6sikun, 1980; Kapmermes, 2005]. Ha nomynsusax MHo-
rux ampuouii yxe ObUIH IPOBEICHBl MHOTOYHCICHHBIC UCCIIEI0BAHUS
aHOMAJIBHOTO CTPOEHHUS CKeJeTa. bbIIo BEISICHEHO, YTO MPOLIEHT JIETallb-
HOCTH Ha IMUMHOYHOM CTaIMHU JOCTATOYHO BBICOK U JJAJIEKO HE BCE OCO-
Ou JOXKHMBAIOT JI0 1oJIoBo3pesoctu [ bopkun u ap., 2012]. s uepemnax
M0A0OHOM 3aKOHOMEPHOCTH JI0 HACTOSALIETO BPEMEHH HE BBISBICHO, M0-
ATOMY IS pEILICHHS! IAHHOTO BOIIPOCa HEOOXOAMMO TIPOBEICHUE JIETaTb-
HOTO W3y4YCHMS BIMSHUS aHOMAJIMH Ha BBDKHBAEMOCTh Pa3HOBO3PACT-
HBIX 0co0eil.

B Tabn. 2 npuseneHa 0y BCTPEYaEMOCTH aHOMAJIbHBIX 0CO0eH
OT 00IIEro Yrciia MoJ0BO3PENbIX U MOJIONBIX uepenax. HecMoTpst Ha To,
YTO CPEH HEMOJIOBO3PEIbIX Yeperax NPOLEHT U3MEHYUBOCTH (ponuio-
3a 3HAYUTEJBHO BBIIIIE BO BCEX BRIOOPKAX, TOCTOBEPHBIC PA3THYHS MEXK-
ZTy MOJIOIBIMHM 1 [IOJIOBO3PENBIMU OCOOSIMU yCTaHOBJICHBI JIUILb 1151 Ye-
penax ¢ YTpuina. BeposiTHO, 3T0O CBsI3aHO ¢ HEIOCTATOYHBIM 00BEMOM
BBIOOPKH WJIN C HEJIOCTATOUHON «UyBCTBUTEIBHOCTHIO» PACCUUTAHHBIX
KPUTEPHEB K aHAIM3UPYEMBIM KOJMYECTBEHHBIM JaHHbIM. JlocToBep-
HBIE PA3IMYus [10 BCTPEYaEMOCTH AaHOMAJIMH Y CAMLIOB U CAMOK TaKKe
OTCYTCTBYIOT.

Jiist oLieHKH pa3HOoO0Opa3ns aHOMAJIUi B MOMYJILUH OBl paccuu-
TaH 00K ciektp anomanuii [bopkun u ap., 2012]. UccnenoBannsie
IPYNIIUPOBKY UMEIOT aHAJIOTUYHBIM HA0OP M 4acTOTYy BCTPEYaEMOCTU
BapHaHTOB M3MEHUMBOCTH POTOBBIX LIUTKOB MAHIUPS, TOITOMY HHKE
[IPUBEACHBI CPEJHHUE IPOLIEHTHI (0T OOIIETO YKcIa aHOMaJINH ) TPEX BbI-
oopok. [lnactpon (15 %) MeHbIIIe MOABEPKEH U3MEHUYUBOCTH IIUTKO-
BaHUs, yeM Kapanakc (60—70 %). s BepreOpanbHbIX U KOCTaJIbHbBIX
LIUTKOB XapaKkTepHO HaJIM4YHe JOTOIHUTENbHBIX 1eMeHTOB (34 %).
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Taonuma 2

Jlos1 BcTpeyaeMoOCTH aHOMAJIBHBIX Yepenax
€ Y4€TOM M0JI0OBO3PACTHOI CTPYKTYPBI

P Tenenmxuk '3 «Yrpumm» Abxaszus
eruon (N=111) (N=57) (N=31)
Bospact ad |juv/subad| ad |juv/subad| ad |juv/subad
N ¢ anHomanusiMu 18 15 15 4 4 2
% aHOMAaJIbHBIX 27 34 29 67 15 40
ocobeit

B xonmmdecTBe Ha OJTMH MEHBIIIE WK OOJIbIIIE HOPMBI MOTYT BCTPEUATh-
cs1 MapruHanbHble HTKH (13 %). Y wacTu ocobeli HaOmomaeTcs pas-
JIeJICHUE aHAIBHOTO IUTKA Kaparnakca nmpoaoibHoi 6oposznoit (20 %).
VY yepenax n3 AOxa3um nomoOHas aHOMauusi HE BbIsiBIeHa. MHTEpec-
HBIM OTKJIOHEHHIEM SIBIISICTCSI TIOTHOE WITM YaCTUYHOE OTCYTCTBHE, WITH He-
npaBuiIbHAs popmMa anukanbHoro mutka (19 %). ¥V nByx ocobeii B [e-
JIeH/IKUKE ObUTO OOHAPYKEHO pa3BOCHNE HHTyaIbHOTO IUTKa (5 %).
OTMeueHBl TaKKe aHOMAJIMH, CBS3aHHBIE C HEOOBIYHOW (hopMOH min
pasmepom muTKOB (13 %).

Jlyist ©oJiee MOJTHOM OIEHKH BCTPEUAEMOCTH aHOMAJIUH B XOJIE UC-
CJIeZIOBaHMS OBLIM PACCYMTAHBI Sai — CpeTHee YMCII0 aHOMAIUK Ha 0CO0b
[bopkun u ap., 2012]; u — nokaszarenab BHyTPUIIOMYJIALHOHHOTO pa3HO-
o0pa3susi, cpeiHee Yuciio Mopd B BEIOOpKe; /1 — 110Jist peakux Mmopd [XKu-
BOoTOBCKUH, 1980]. Pesynbrars! nmpencraBieHsl B Ta0m. 3.

Taoauma 3

Hexoropslie nokasareJiu,
ONHUCHIBAIOIINE BCTPEYAEeMOCTh aHOMAJIHIA

Pernon m n H Sai
Tenenmxuk 5 3,35+0,22 0,33 +0,04 1,12 £ 0,06
T'TI3 «YTpum» 4 3,17+0,21 0,21 £ 0,05 1,26 £ 0,11
Abxazus 4 2,79 £ 0,33 0,30 + 0,08 1,17+0,18

HpI/IMe'-IaHI/IeZ m — KOJIMYECTBO O6Hapy)KCHHI>IX BapUaHTOB aHOMAaJIUH.
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W3 manHBIX TaOm. 3 ciemyer, YTO BBIOOPKH OONANAIOT OMM3KUMHU
[0 BEJINYMHE [MOKA3aTeNIIMU BHYTPUIIOMYJIAIIMOHHOTO Pa3HOOOpasusl.
[TpuunHOIl city’KaT aHaJOrMYHbIE YaCTOThl BCTPEYAEMOCTH aHOMAIUN
B BBIOOpKax. YacToThl MOP(] YTPHIICKUX Yepenax pacrpeesieHsl 00-
Jiee paBHOMEPHO, YEM B OCTaJIbHBIX I'pynnupoBkax. [lomns penkux mopg
B BBIOOpKAaX OTHOCHUTENbHO HU3Kas. Ilpu cpaBHEHHU Tpex rpymnmupo-
BOK II0 CPEIHEMY YHUCIIy aHOMaJIHH Ha 0cOOb OBUIO YCTAHOBJICHO, YTO
MOKa3aTeNId CXOHBI IO 3HAYCHUSM.

B kauecTBe MHAEKCa CXOACTBAa MEXIY IPyNIHUPOBKaMHU ObUI HC-
none30BaH uHAekce Yexkanosckoro — Cepencena (Ks), onpenensrommii
01M30CTh BEIOOPOK MO CIIEKTPY pazHoobpasust [boromo6os u ap., 2012].
VY reneHKUKCKUX U YTPUIICKUX Yeperax MHIEKC CXOJICTBA COCTaBHMII
93 %, T. €. BBIOOPKH OYEHb OJU3KU APYT IPYTY IO CIEKTPY HpPEeACTaB-
JICHHBIX aHOMAJIMI BCJIEJCTBUE HE3HAUUTEIBbHON TEPPUTOPHAIIBHOM y/a-
JIeHHOCTH (0K0J10 50 KM) M OTCYTCTBUS HEIIPEOLOIMMbIX nperpan. Ca-
MBI HU3KUH MHJIEKC CXOJCTBA — Y a0Xa3CKUX U TeJIeHIKUKCKUX uepe-
nax (67 %). OmHaKo U B 3TOM clydae MPOIEHT CXOACTBA MPEBBIMIIAET
50 %. Unnexc Yexanosckoro — CepeHcena y rpynnupoBok u3 ['TI3 « Y-
pui u Adxa3uu 3aHUMAET IPOMEKyTouHOe 3HaueHue (73 %).

BriBoabI

1. UccnenoBanHble BHIOOPKH MPUHAJICKAT K OJHOW TeHEepaIbHON
COBOKYITHOCTH IO KPUTEPHUIO YaCTOTHI BCTPEUAEMOCTH aHOMaHH (o-
JM1032, HECMOTPSI Ha UX BEPOSTHYIO MPUHAJIEKHOCTh K Pa3TUIHBIM
MOMYJSIIUSM. DTO HMOATBEP)KAACTCS MPUCYTCTBUEM B IPYIIIMPOBKAX
MPaKTUYECKH BCEX BAPUAHTOB M3MEHYHBOCTH (L IPUHUMAET aHAIOTHY-
HBIC 3HAYCHUS), CXOACTBOM BBIOOPOK I10 CHEKTPY pazHO0Opa3usi aHO-
MaJIM{ M CPEJHUM YHUCIIOM OTKJIOHEHHWH Ha 0c00b, KOTOpOE HE3HAYH-
TEJIBHO OTIIMYAETCS BO BCEX BBIOOpKaX.

2. Cy1iecTBeHHOE, XOTS U HE BCET/a JIOCTOBEpHOE, peodiiasanue
9aCTOThI BCTPEYaEMOCTH HETIOJIOBO3PEIbIX Yeperax ¢ aHOMAIUAMU (o-
JM/103a TI0 CPAaBHEHHIO CO B3POCIBIMH, BEPOSITHO, CBUETEILCTBYCT
0 CHW)KEHUH BBIKMBAEMOCTH (3KU3HECTIOCOOHOCTH) aHOMAJIbHBIX OCO-
Ocii Ha paHHUX CTaJUsIX OHTOI'CHE3a.

68



BaaronapuocTu

ABTOPBI BRIPAXKAIOT OJIATOIAPHOCTH PYKOBOACTBY «Cadapu-napkay
u I'TI3 «YTpuir» 3a BOBMOXKHOCTb NMPOBEACHUS MCCIEIOBAaHUN Ha UX
TEPPUTOPHH, a TAKXKe JOKTOpYy Ononornyeckux Hayk [. O. UepenaHnoBy
3a IMOMOIIb B U3Y4YEHUHU TPOOIeMBbl I3MEHYHBOCTH (POJTHT103a TAHIIHPS
yeperax.
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OIEHKA BCTPEHAEMOCTHU ACUMMETPUUN
®OJINJ03A T'OJIOBbI Y OBBIKHOBEHHOI'O
(NATRIX NATRIX LINNAEUS, 1758) 1 BOJAAHOI'O
(NATRIX TESSELLATA LAURENTI, 1768) YKEW
B AHTPOIIOI'EHHO-MOJN®PUITNPOBAHHBIX
N ECTECTBEHHBIX JJAHAITA®TAX
BOJITOT'PAJICKOM OBJACTH

O. A. T'opaees', H. . Mpuaunko?, C. K. Mpuannko?
' Bonrorpaickuii rocy1apcTBeHHbII YHHBEPCHUTET
2BosrorpaIcKuii rocy1apCTBEHHbIM COLMATLHO-TIEArOTHYECKUI YHUBEPCUTET

ASSESSMENT OF OCCURRENCE OF ASYMMETRY
OF FOLIDOZ OF THE HEAD AT ORDINARY
(NATRIX NATRIX LINNAEUS, 1758) AND WATER
(NATRIX TESSELLATA LAURENTI, 1768) UZHEY
IN ANTHROPOGENE-MODIFIED AND NATURAL
LANDSCAPES OF THE VOLGOGRAD REGION

D. A. Gordeyev', N. 1. Prilipko?, S. K. Prilipko?
'"Volgograd State University
2Volgograd State Social and Pedagogical University

The real work represents the analysis of frequency of occurrence
of asymmetry of bilateral structures of a scaly cover of ordinary and water
ears in the territory of the Volgograd region in the anthropogene-
modified and natural landscapes, based on original these authors.
Manifestation of asymmetry of a folidoz of the head of these types
most possibly in number of labial, supralabial and temporal guards.
Close indicators of coefficients of asymmetry of different types of the
sort Natrix tells about similarity of microclimatic conditions and
influence of factors of destabilization of ontogenetic development.

Hacmoswas paboma npedcmasnsiem coboti anaius 4acmonol
6cmpeuaemocmu acumMmempuu OGUIAMepaIbHbix CIMPYKIyp Yeulyii-
4aAmo2o NOKpPo8a OBLIKHOBEHHO20 U GOOHO20 YICEU HA MEPPUMO-
puu Boneozpadckoii obracmu 6 aHmpono2enHo-mooupuyuposar-
HbIX U eCMEeCmEeHHbIX L1aHOUAGMAX, OCHOGAHHBII HA OPUSUHATb-
HbIX OAHHBIX A6MOPOS.
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B >xuBBIX OpraHu3mMax Kak OMOJIOTHYEeCKUX CHCTEMaX OTPaXKatoTCsl
BCE MPOLIECCHI, IPOTEKAIOLINE B SKOCHCTEMaxX. B xoze 3Bosonuu y opra-
HHU3MOB C()OPMHUPOBAJIACH CIIOKHAs cucTeMa Oy(epHbIX roMeocTaTniec-
KX MEXaHU3MOB IIPUCIIOCOOICHHUS K YCI0BUsAM ooutanus. [1pu nebina-
TONPUSATHBIX BO3ACHCTBHUIX ITH MEXaHU3MBbI MOTYT OBITH IIOBPEKACHBI,
YTO IPUBOAMUT K HAPYILEHHIO pa3BUTHS. {1 0OBEKTUBHOTO 3aKiII0Ue-
HUSI O Ka9eCTBE Cpeibl He0OX0IMMa HHTETpajIbHasl XapaKTEPUCTHKA €€
COCTOSIHUS. BO3MOXXHOCTh MONYYUTh TAKYIO XapaKTEPUCTUKY CPEIbl,
00beANHSIOIIEH pa3IMYHbIC SKOJIOTHUECKUE (haKTOPBI, HO3BOJISIOT OHO-
JIOTMYECKUE METO/IbI, TOCKOJIbKY MMEHHO KHMBbIE OPTaHU3MbI HECYT HaH-
0oJIbIlIee KOMMYeCcTBO HH(OpMAIK 00 OKpYKAFOIIeH X cpejie oouTa-
HUL. [J151 XapaKTepUCTUKY KaueCTBa Cpe/ibl, HeOJIaronpusaTHBIX BO3ICH-
CTBHUH (haKTOPOB HECOMHEHHBIM HHTEPEC NPEICTABISET UCII0JIB30BAHNE
MeTo1a (QIIyKTYUPYIOLei aCHMMETPUH, KOTOPas SIBJISETCS CIECACTBUEM
HECOBEPILECHCTBA OHTOIEHETUUECKUX MpolieccoB [3axapos, 1987]. B na-
CTOsIILIee BpeMsI M3yUCHHUE IIPOLIECCOB 1eCTA0MIN3aLuHU PA3BUTHS SIBILSI-
eTcs LIMPOKO pacnpocTpaneHHbIM [Bepmunun, 1983, 1997; XKnokosa,
2003; CmupHoB, 2009; 1 1p.] U aKTyaJdbHBIM B CBSI3U C HHTEHCUBHBIM
UCIIOJIb30BAaHUEM YEIOBEKOM OKPY>KAIOIIEH CPe/ibl.

B cBsI3M ¢ 3TUM 1EJIBI0 HALIETO MCCIIEAOBAHMS CTAJ0 HU3yueHHE
acuMMeTpuH Gosinao3a dunaTepabHbIX CTPYKTYP FOJIOBBI OOBIKHOBEH-
Horo (Natrix natrix Linnaeus, 1758) u BogsHoro (Natrix tessellata Lau-
renti, 1768) yxeli B MOMyIAIUAX aHTPOIIOTE€HHO-MOAU(DHUIIMPOBAHHBIX
U eCTeCTBEHHBIX JanAmadToB Bonrorpanckoii odnactu.

MarepuaJi 1 MeTOAbI

OCHOBOH UI TaHHOW PaOOTHI MOCITYXHIIU TOJIEBBIE HCCIIEI0BA-
HUS ¥ COOPBI, TPOBEJICHHBIC Ha TepPUTOPHH Bonrorpaackoit odbmactu
B iepuon 2008-2011 rr. st oneHkn cTabUIBHOCTH Pa3BUTHS OHTOTE-
HETHUYECKHUX MPOIIECCOB MMPOAHATM3UPOBAHBI § THUIIOB IIUTKOB, PaCIIO-
JIOKEHHBIX Ha TOJIOBE 3MeH OnjlaTepaibHO: BepXHETyOHbIE, HIKHETYO-
HbIe, BucouHble [ u 1l psan, npenariasanyHble, 3aria3HUYHBIC, HA/ATIA3-
HUYHBIE U CKYJIOBBIE. AHAIIN3 MOP(OJIOTHIECKIX ITPU3HAKOB IPOBEICH
Ha 87 0c00sX, U3 KOTOPBIX 29 — BONSIHOH YK, 58 — OOBIKHOBEHHBIH yiK.
Maremartudeckast 00padOTKa TaHHBIX IPOBEZICHA B cpeze Statistica 6.1,
Microsoft Excel.
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Pe3yabrarbl u 00cyxaenune

Uzyuenne ocobeHHOCTEH MOP(OIOTHH 0OBIKHOBEHHOTO y3Ka IPo-
n3BoIWIM B 2 OnoTonax: Bonro-AxryOuHckas noima (epuk CynomMoii-
KM) 1 Ha TeppuTopun Bonrorpazaa (cucrema o3ep oxoito 3asoaa «Brop-
YepMeT»), @ BOASHOIO y’Ka — B 3: OKPECTHOCTH cTaHULBI TpexocTpos-
ckas (p. Jon), ycrbe p. bonbmas ['omy6as, Bonro-AxTyOuHckas moiima
(epuk Kammpckuit). YkazaHHbIe OHOTOIBI Pa3IMYalOTCs IPUPOIHO-KIIN-
MaTHYECKUMH YCIIOBUSIMHU H CTETICHBIO aHTPOIIOTEHHON Harpy3KH. B yacT-
HOCTH, HAaHOOJIbIIAs PEKpealMOHHAs Harpy3Ka MPUXOANTCS Ha TIEPBBIN
(ep. Cynomoiiku), Bropoii (1. Boirorpan), Tpetuii (cT. TpexocTpoBckas,
p. Hown), Torna xak nocnexnue asa (yctbe p. b. l'omy6as u ep. Kammp-
CKUI1) OTHOCHUTENBHO OnaronpusTHbl. HauBbIcas cTeneHb 3arpsi3HeHUs
MOJUTIOTAHTAMU IIPUXOAUTCS Ha BTOPOi buororn (r. Bonrorpan) B cBsi3n
C HaXO)KICHUEM B TIPOMBILIIIEHHOH 30HE, B HEMOCPEACTBEHHOHN OIHM30C-
TH K 3aBonty «Btopuepmery.

AHanm3 MaTepuala mokasal, 4YTo aCHMMETPHsl (OJTH/103a TOJIOBEI
OOBIKHOBEHHOT'O U BOASIHOTO Y>KE€H XapaKTepHa Ul BCEX PacCMOTPEH-
HBIX TPU3HAKOB 33 MCKJIIOYCHUEM CKYJIOBBIX IIUTKOB BOISHOTO Y¥XKa.
CKynoBble IIUTKY OTHOCUTENIBHO CTaOWIIbHBL, y OOJIBIIMHCTBA 0cO0ei
o0oux BUIOB OTMe4YeHa KomOuHanus 1/1 (cpaBa/cneBa), aCHMMETPHSI
JAHHOTO TIOKa3aTellsl OTMEUeHa HaMH JIMIIb BO BTOpoM (N. natrix) Ouo-
tonie y 7,5 %. Y OOBIKHOBEHHOI'O yXKa HAauOOJIee MOABEPIKEHBI aCHM-
METPUU HUKHETYOHBIE INUTKU: B IEPBOM OMOTOIIE aHOMAJINS IPU3HA-
Ka otMedeHa y 33,3 % OTIoBIIEHHEBIX 3M€il, BO BTopoM — Yy 40,0 %. BeI-
COKa BCTPEYaeMOCTb aCUMMETPHUH Cpelu BepxXHeryOHsIx (22,2 % B nep-
BOM OuoTorne; 27,5 % Bo BTOpoM) U BucouHbIX muTKoB 11 psig (33,3 %
B riepBoM u 20,0 % Bo BTopoMm OuoTOIE). ACHMMETPHH MPEATIIa3HUY-
HBIX W 3aIIa3HUYHBIX HIMTKOB HE BBISBIICHO.

HanpasienHocTs gectabunusupyomero ¢paxropa Ha GpopMHUPOBa-
HHE YeUIyHyaToro NoKpoBa BOASHOIO yKa HECKOJIBKO OTJIMYAETCS: B 3a-
BUCHMOCTH OT OMOTOIA TOMHUHUPYIOLUINH aCUMMETPUYHBII IPU3HAK
B BBIOOpKE MOXKeT MeHsAThCs. Tak, 28,6 % u 57,1 % pentunuii B BbI-
Oopke (TpeTHil M YeTBEpTHIH OMOTOTBI COOTBETCTBEHHO) COMAEPKAT
ACHMMETPHYHOE KOJMYECTBO BUCOYHBIX MIMTKOB | psna, Torna kak
s N. tessellata, odbutarommx B ycthe p. b. [omy6as (mstTerit Onoromn),
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AQHOMAJIMs Pa3BUTHA 110 JAHHOMY MPU3HAKY BcTpedaercs B 13,3 % ciy-
yaeB. 3/iech HauOosee BEIMKa BEPOSITHOCTh OOHAPY)KEHHsI aCHMMET-
pun BepxHeryOHBIX MUTKOB (40,0 %). OTHOCHUTENIBHO CTAOMIBLHBIMH
npH3HaKaMHu B M3y4aeMbIX OHMOTOTAax sl BOJSHOTO YyXKa SIBISIFOTCS
npearia3HUYHbIe, HAAIa3HUYHBIC U CKYJIOBBIC LIUTKH, aCHMMETPUHI
JUISL KOTOPBIX HAMHU HE BBISBJICHO, 3@ MCKIIOUYEHUEM 3ariIa3HHUYHBIX
IIKUTKOB B nonyisinuu epuka Kammpcexkwuii (14,3 %).

AcuMMeTpHIO IO TOMY WX UHOMY MPU3HAKY (TaOIuIa) MMEIOT
70,1 % otnoBieHHBIX HaMu ocobeli. Hanbosee yacro acummerpust po-
JIM/103a TIPOSABIISETCS y BOASHOIO yKa, JTOJS 0COO€il ¢ MpOosBIEHUEM
JIECTAOMIIN3alMU Pa3BUTHS KOTOporo coctasisietr 71,4—85,7 % ot 06-
el BBIOOPKH, TOTa Kak Ui OOBIKHOBEHHOI'O y’Ka OHAa HECKOJIBKO HU-
xe (55,6-70,0 %). U3 aByx obcnenoBaHHBIX MecToOOUTaHm N. natrix
AHOMaJIMU Pa3BUTHS HarOoJIee MOIBEPKEH BTOPOH OUOTOI, YTO, BEPOSIT-
HO, CBSI3aHO C OOJIBIIUM 3arpsi3HEHUEM cpenbl ooutanus. M3 Tpex pac-
CMOTpPEHHBIX OHOTONOB N. tessellata nonsi acCHMMETPUYHBIX 0CO0ei
npeobnanaer Ha ep. Kammpcekuit (85,7 %), npuunHy 4ero Ha Haiiem
Marepuaie BbIABUTh 3aTPYyIHUTEIbHO, HEOOX0OUMO Oojiee AeTaibHOE
UCCIICIOBAHNE MUKPOKJIMMATHUYECKUX YCIOBUI M CTEIICHU 3arps3HEH-
HOCTH CpEJIbI.

Ouenb 0aM3KH KOAPUIUEHTHI ACUMMETPUN IIIUTKOBAHUS TOJIO-
BbI OOBIKHOBEHHOT'O U BOJISTHOTO YKel B BEIOOpKax u3 Boiro-AxTyouH-
ckoit oMbl (ep. Cymomoriku u ep. Kamupcekuii) u 03ep B OKpecTHOC-
51X Bropuepmera, a Tarxoke B TpeTbeM U I11TOM OHoTOonax. JlaHHbIi QakT,
BEPOSITHO, MO>KHO OOBSCHUTH CXOXKECThIO yCIOBUN 00UTaHUs B OMOTO-
nax Ne 1, 2 u 4, a Takxke 3 1 5, MOCKOJIBKY NepBas rpyIia OTHOCUTCS
k Bomxckomy Gacceliny, a Bropas — k JloHckoMy. AHaiIM3 JaHHBIX C MO-
MOIIBI0 METOJIOB HEMapaMeTpHuueckoi cratucTuku (U-kpurepuiit Man-
Ha — YUTHU, PaHTOBBIN AUCIIEPCUOHHBIN aHanmm3 Kpackena — Yommca)
HE BBISBUJI 3aBUCUMOCTH KO3 (PULIMEeHTa aCHMMETPUH OT MECTOOOUTA-
HUS, YTO, BEPOSITHO, CBA3aHO C HEAOCTATOYHOMN BHIOOPKOM.

Takum 00pazom, HarnboJIee BEPOSITHO MPOSIBICHIE ACHMMETPUH Ye-
1IyifuaTroro mokpoBa OuiiaTepaibHbIX CTPYKTYP Y BOJSHOTO U OOBIKHO-
BEHHOTO YKel eCTECTBEHHBIX M aHTPONOTeHHO-MOAM(DUIUPOBAHHBIX
JaHama(TOB B KOJIMUECTBE BEPXHETYOHBIX, HIDKHETYOHBIX U BUCOY-
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AcuMMeTpHs OuIaTepaJbHBIX MPU3HAKOB (0IHI032
roJioBbl 00BIKHOBEHHOI'0 U BOASIHOTO yikeil Bosrorpaackoii odiactu

KonngectBo
BriGopka ocobeii Kosdppuunent
Bun buoron (n) ¢ acummerpueit ACHMMETPUH
(M +m)
n %
N. natrix ep. CynoMoiiku 18 10 55,6 1 0,023 £0,0057
r. Bosrorpan 40 28 70,0 | 0,022 +0,0038
N. tessellata | p. lon 7 5 71,410,010 +0,0034
(ct. TpexocTpoBCKast)
ep. Kammpckwuii 7 6 85,7 10,024 +0,0073
yctbe p. b. Tony0as 15 12 80,0 [ 0,010+0,0019
Cymma 87 61 70,1 -

HbIX WUTKOB Il psima. binskue nokaszaresnn Ko3pPUINESHTOB aCUMMET-
PHH pa3HBIX BUAOB poaa Natrix, BEpOSITHO, TOBOPAT O CXOACTBE MUKPO-
OMOTONMYECKUX YCIOBUH M BIMSHUU (PAKTOPOB AeCTaOMIM3ALMU OH-
TOTr€HETUYECKOI'O PA3BUTHSL.
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N3MEHYUBOCTD CKEJETA U AHOMAJIUU CETOJIETOK
CUBUPCKOM JIATYIIKHU (RANA AMURENSIS)

A. H. I'ypBuu
VYpanbckuii henepanabHbIi YHUBEPCUTET
WuctuTyT 3K0noruu pacrenuii u xuBotHbIX YpO PAH (ExarepunOypr)

VARIABILITY OF A SKELETON AND ANOMALIES
OF JUVENILIES SIBERIAN FROG (RANA AMURENSIS)

A. N. Gurvich
Ural Federal University
Institute of Plant & Animal Ecology, Russian Academy of Science,
Ural DIVISION (Ekaterinburg)

The work represents analysis of deviations in skeleton variability
of siberian frog — Rana amurensis juveniles. It was found that
anomalies of axial skeleton predominate in sample under inve-
stigation. These results are differing from other three frog's species
inhabiting Middle Urals by spectrum and frequency.

B pabome npecmagnen ananuz 6apuanmos cKkeiemHulx aHoMa-
JULl ce2oniemok cubupckoll ia2ywky — Rana amurensis. Yemanogne-
HO, 4mo 8 ucciedyemoll 8b100pKe npeob1adaom aHOMAIUU 0Ce80-
2o ckenema. Ilonyuennvie pe3yibmamol OMAULAIOMCSA NO CHEKMPY
U yacmome om OAHHLIX NO Mpem OPYUM BUOAM JA2YULEK, HACEIIO-
wux Cpeonuii Ypan.

dopmupoBaHue IeBUAHTHBIX (HOPM y 3eMHOBOJIHBIX 00YCIIOBICHO
BBICOKOH 3aBUCHMOCTBIO Pa3BUTHSI 3eMHOBOJHBIX OT BHEIIHUX (haKTO-
poB cpeapl. [IpHuMHBI BOBHUKHOBEHUSI aHOMAJIMK Pa3iInyHbl (MHOPH-
JIVHT, MyTallMOHHBIE IPOIIECCHI, apa3uTapHbIe MHBA3UH, KOMIUICKCHOE
3arpsizHeHue cpenpl u np.) [Bepmmnaun, Heyctpoesa, 2011; 3apunosa,
2010]. MHOruMu aBTOpaM# OTMEYAeTCst BO3SMOKHOCTh MCIIOJIb30BaHUS
crenn(UKN OHTOTEHEe3a 3€MHOBOAHBIX JIJISl OLICHKH COCTOSIHUSI OKPY-
satonieit cpenst [Osborn et al., 1981; [Tscronosa, TpyOerkas, 1990].
CriexTp ¥ 4yacToTa aHOMaJuii HanboJsiee aJIeKBaTHO OTPAXKAIOT CTA0UIIb-
HOCTbh pa3Butus ampuoduii [Beprmuausn, 1997]. K Hacrosiiemy Bpeme-
HU BBINOJTHEH PSJ] UCCIICA0OBAHUMN, KaCAIOMIUXCs CIIEKTpa U BCTpedae-
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MOCTH BHEIITHMX aHOMaJIHii psijia mpeacTaBuTeseii cemericta Ranidae
[3amaneraunos, 2003; daiizynuH, 2011] B eBponeiickoit yacTH ux apea-
noB. Ene Menbie nadopManmy moryueHo 1mno CKeJIeTHbIM OTKIIOHEHH-
SIM B TPUPOJIHBIX MOMYJISIMX 3¢ MHOBOIHBIX [HeycTpoesa, Bepmnus,
2011]. Cubupckas nsarymka Rana amurensis Boulenger, 1886 — Bun
C HCKJIIOYHUTENLHO a3UaTCKUM PACTIPOCTPAHEHHEM — B TOM OTHOIIICHUH
nzyueH cnado [Bepmmnun, 2007]. [ToaToMy H3y4eHHE CKENETHBIX aHO-
MaJIMi CUOMPCKOH JISTYIIKH MPEACTABISETCS BAKHBIM U aKTYaJIbHBIM.

Lens Hamero ucciaeoBaHus — MPOAHATUZNPOBATH CIIEKTP U Yac-
TOTY CKEJIETHBIX aHOMAIIUI CUOMPCKOH JIATYIIKH M MPOBECTH CPABHU-
TEJbHBIA aHANINU3 C UMEIOLIMMUCS AAHHBIMU IO IPYT'UM IPEACTaBUTE-
1siM cemericTa Ranidae.

MarepuaJi 1 MeTOAbI

[Ipoananu3upoBaHa BEIOOPKA CErOJIETOK CUOMPCKOH JIATYIIKH, CO-
Opannbix B 2013 1. Ha Tepputopun Kypranckoit odmactu (toc. Komre-
neBo u 03. Kypran). [IpocBeTiieHre MATKUX TKaHEH BBIMOIHEHO 10 Me-
tony Dawson [Dawson, 1926]. O6muii 00beM MaTepuaia coCTaBHII
71 0coOb. B cpaBHUTEIBHOM aHAIN3€E UCIIOIb30BaHbI JaHHBIC 110 CIIEKT-
paM M BCTPEYAeMOCTH aHOMAJUN TpeX BUJOB CETOJETOK U3 paboT
B. JI. Bepmmanna u H. C. Heycrpoesoii (2011). [lepexpriBaHue CIeKT-
POB OLICHMBAJIOCH C TIOMOLIBIO MOAN(UIIMPOBAHHOTO HHAEKCa MopH-
cutel [Hurlbert, 1978].

PesyabTarsl n o0cyxkaeHue

[lomy4eHsl JaHHBIE O CIIEKTPE ICBUAHTHBIX MOP(OIOrHIECKUX (popM
CKeJIeTa CerojIeTOK CHOMPCKOi IATryIKy. BrisiBieHo 4 BapuanTa aHoMa-
JUI: aCHMMETpHSI Tela TIO3BOHKA, aCUMMETPHS MONEPEYHBIX OTPOCT-
KOB TI03BOHKa, SKTPOMENHs, SKTpoaakTuinsi. CyMMapHas 4acToTa aHO-
MallbHBIX 0c00€ei B HOBOW reHepanuu R. amurensis coctaBuina 38 %,
a BcTpedaeMocTh aHoManuii — 44 %. CpaBHEHHUE CIIEKTPOB JEBHAHT-
HBIX (OPM CKeJIeTa M0Ka3alo0, YTO, B OTIMYUE OT TPEX U3YUCHHBIX BU-
noB (tabmn. 1), y R. amurensis npeoOirajaeT aCHMMETPHS MTO3BOHKA —
33,8 %, B OTIIMYHE OT OCTANIBHBIX, Y KOTOPBIX HaHOOJIee pacipocTpaHe-
HBI Pa3pbIBbI TEJ TO3BOHKOB.
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Taomnumma 1

BeTpeuaeMocTh ckesleTHBIX JeBHanuii, %

Bun

BapuanT otknonenus
R. arvalis | R. temporaria | P. ridibundus | R. amurensis

ManuOyssipHas TMIIOIUIA3Us 0 0,73 0 0
Bpaxunedanus 0,20 1,09 0 0
Pa3peiB no3BoHKa 18,27 7,27 17,35 0
AcuMMeTpus TO3BOHKA 15,32 5,82 14,29 33,80
AcuMMeTpHs TONEPETHBIX 1,20 0,36 3,40 7,04
OTPOCTKOB MTO3BOHKA

®parMeHTanus Mo3BoHKa 0,79 0 0,34 0
Hapymenue npuanenenus taza 0,20 0 0,34 0
K IO3BOHOYHHKY

CrusiHuE TTO3BOHKOB 0,39 0 0,34 0
OTKJIOHEHHS 491 1,09 0,34 0
B CTPOEHHHU YPOCTHIIS

Henonnoe okocrenenue mo3sonka | 0,20 0 0 0
DKTpoMenus 0,39 0,36 0,68 1,41
Bpaxumenust 0 0,36 0 0
Brinagenue ¢ananru 0,20 0 0 0
DKTPONaKTUIHS 0,79 0,73 1,02 1,41
Knunogakrunms 0,20 0 1,02 0
OJIMroTaK THIIHS 0,20 0,73 0,68 0
VYronuienue GanaHr CTOMbI 0,20 0,36 0,34 0
AcUMMETpHUs ATHHBI CTOIBI 0,20 0 0 0
Acummerpus toiamuuel Gananr | 0,39 0,36 0 0
KHCTH

AcumMeTpust Tponopiuii 6epa 0 0,36 0 0
AcUMMeTpUs JuaMeTpa KocTei 0 0,36 0 0
KOHEYHOCTEi
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OkoHyaunue Tabm 1

Bun

Bapuant oTKIOHEHUs.
R. arvalis | R. temporaria | P. ridibundus | R. amurensis

Uckpusnenue dananr 0 0,36 0 0

Jedopmarys kocreit koneunocredt | 0,59 1,45 0 0

JL1s1 ceroneTok 0CTpOMOPIOH JIATYIIKYA Ha TPETHEM MECTE 110 BCTPE-
9aeMOCTH HaXOAATCs OTKJIOHEHUsS B cTpoeHnu ypoctuiis (4,08 %), Tpa-
BSHOW — MaHAMOYJISIpHAS TUIIOIIIA3HsL, SKTPOLAKTHINS U JiehopMaLus
KocTel koneunocteit (o 0,89 %), o3epHoit — kinHomakTHIHs (2,88 %)
[Heycrpoesa, Bepmmann, 2011]. YV cuOupckoil JIArymkn Ha BTOPOM
MECTE 10 BCTPEYAEMOCTH HAXOAUTCSI ACUMMETPHS IIOTIIEPEUHBIX OTPOCT-
KOB 1103BOHKA (7,04 %), a Ha TPeTheM — 3KTPOMENUS 1 SKTPOAAKTHIINS —
o 1,4 %.

B uccnenoBanHoii BBIOOpKE 0OOHAPYKEHBI COUETAHHBIC AaHOMAJINH,
JI0JIs1 KOTOPBIX cocTaBmia 5,63 %. [Ipeobnaaaroiieli coueTaHHOW aHO-
MaJliel SIBJIAETCSl aCUMMETPUS [TO3BOHKA U aCUMMETPUS [OTIEPEUHbIX
OTPOCTKOB IT03BOHKA (3 0coOm). Taxske OpuTa 00HapYsKeHa 0cOo0b ¢ cove-
TaHHWEM SKTPOJAKTWINM U dKTpoMennn. Hanbosnee pactpocTpaHeHHBI-
MU BapHaHTAMH CKEJICTHBIX OTKJIOHEHUH Y CHOMPCKOM JISITYILKHY SIBIISA-
FOTCSI aHOMAJIMHU TeJI [I03BOHKOB U UX HOIEPEUHBIX OTPOCTKOB.

BonpmmHCTBO aHOMANMU CUOMPCKON JISATYIIKH 3aTparuBacT Oce-
Boii ckener (40,84 % anomainuii), 4T0 CXOIHO ¢ Tomorpadueil ckener-
HBIX aHOMaJIH y ocTpoMopaoil — 41,48 % u o3epHoi narymek — 36,4 %
[Ibidem]. donst aHOMauii mepu)epruuecKoro ckeyeTa y CHOUpCKoH Jisi-
IYLIKY He3HauuTenabHa — 2,8 %). MIHBa3MpOBaHHOCTH MOJOCTH Tela
R. amurensis nucTaMu TpeMaTol HE OTMEUCHO.

CpaBHUTENbHBIN aHAJIU3 MOJYYEHHBIX JAaHHBIX C pe3ylbTaTaMu
pab6ot H. C. Heyctpoesoii u B. JI. Bepmmnanaa (2011) mo3Boxmn pac-
CUHUTATh CTENECHb MEPEKPBIBAHUS CIEKTPOB CKEJIETHBIX ACBHUALMI
it 4 BUIOB (Ta0u. 2). YCTaHOBIICHO, YTO CIIEKTP CKEJIETHBIX OTKJIO-
HeHUIl cubupckoi narymku Ha 59,3 % mepekpriBaeTcs ¢ 03€pHOM U
Ha 58,9 % — ¢ ocTpoMOpIOii.
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Taonuma 2

IlepexkpbIBaHHE CIIEKTPAa AaHOMAJIHI CHOMPCKOI JIATYIIKH
¢ Tpems BuaaMu ceMmeiictBa Ranidae (mo muaexcy Mopucuts)

P, ridibundus R. arvalis R. temporaria R. amurensis

P, ridibundus

R. arvalis

R. temporaria

R. amurensis 59,3 %

[lepexpbiBanue ¢ TpaBAHOU Arymkon coctaBuio 31,1 %, 4uto cBs-
3aHO ¢ Tonorpadu4ecKoil JOKaIU3aluU CKeJIETHBIX aHOMAaJIHI y 03ep-
HOW, OCTPOMOPJION U CHOUPCKOM JIATYIIEK — IPEO0JIaIatoT OTKIOHSHHUS
0CEBOI'0 CKEJeTa.

Taxum 00pa3om, Ha JAHHOM dTarle UCCIICOBAaHUHN BBISIBICHO 4 Ba-
pHaHTa aHOMAaJIM CKeJleTa CHOMPCKOH JISTYIIKHA: aCHMMETPHsI TeJIa 1o-
3BOHKA, aCUMMETPHUS IIONEPEUHBIX OTPOCTKOB II03BOHKA, SKTPOMEIINS
U skTpopaktins. OOmias BCTPE4aeMOCTh )KUBOTHBIX C aHOMAIIUSIMH
cocraBuia 38 %. Hanbonee yacTo y cCHOMPCKOM JIATYIIKH BCTPEYAETCSI
acuMMeTpus Tesa 1o3BoHKa — 33,8 %. bosipmmHcTBO aHoManuii cuoup-
CKOM JIATYIIKH 3aTparuBaroT oceBoii ckenet (40,84 %), uto coBnanaer
0 JIOKAJIN3alUK C OCTPOMOPION M O3EpHOM JATYIIKaMU. AHOMAJINU
nepuepruIecKoro CKejeTa COCTaBUIN HE3HAUNTEIbHYI0 100 (2,8 %).
CrerneHp nepeKkphIBaHMs CIHEKTPOB CKEJIETHBIX aHOMAJIHMI CEroyieToK
CPaBHMBAEMbIX BHJIOB ITOKAa3ajia BHICOKOE CXOJICTBO CIIEKTPOB CHOHP-
ckoil ¢ octpomopnoit (58,9 %) u ozepuoit (59,3 %) narymkamu.
ITepekpbiBaHUE CO CIIEKTPOM aHOMAJIMM TPABSHOMU JISITYIIKU COCTaBJIs-
er 31,1 %.
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AHOMAJINU AM®UBUI B YCJIOBUSX UMUATALIAU
HE®TAHOI'O 3ATPASHEHUSA

M. H. lanujoBa
VYpanbckuii henepanbublii yausepcutet (ExarepunOypr)

AMPHIBIAN ANOMALIES UNDER CONDITION
OF OIL POLLUTION IMITATION
M. N. Danilova
Ural Federal University (Ekaterinburg)

The matter of this article are anomalies of Rana arvalis Nilss.,
Rana temporaria L. and Bombina orientalis Boul. revealed in
experiments where imitated different degrees of oil pollution in water
environment of tadpoles. Visible morphological deviations included
hydropsy, skeletal deformations, black eyes and abnormalities of hind
limbs flexibility. All anomalies were sporadic. Evidences of special
negative oil effect were not found.

Ilpedcmasnennas cmamvs NOCEAUIEHA ONUCAHUIO AHOMATUU
v Rana arvalis Nilss., Rana temporaria L. u Bombina orientalis
Boul., svisignennvix 6 xo0e IKCNEpUMEHMO8, UMUMUPOBAGUIUX DA3-
JIUYHbIe CROCODbI HeDMAHO20 3a2PA3HEHU 8000eM08, 20e PA3BUBA-
I0MCsL TUMUHKU aM@uobutl. Buewnue mopghonocuueckiue omkioHe-
HUA 8KIFOYANU 2UOPONCUIO, Oedhopmayuu cKkelemd, OenueMeHmayuo
PAaoydICUnbL U HApyUeHus 2uoKocmu 3a0Hux Koneynocmell. Bece ano-
manuu 6viiu cnopaduyeckumu. Cneyuguueckoeo erusHus Hegmu
He BbISIBNEHO.

MarepuaJ u MeTObI

DKcrepuMeHThl IpoBouACh B 1984—1988 1. Ha 6a3e maboparo-
puu sxosiornyeckoro mountopunra UOPuwX ¥pO PAH.

OObeKTaMU IKCIICPUMEHTA OBLIM IOJIOBACTUKU OCTPOMOP/ION Jisi-
eywku Rana arvalis Nilss., TpaBsHOHW narymku Rana temporaria L.
U3 TIPUPOJHBIX KIIAJIOK, JOOBITHIX B He3arpsi3HeHHbIX mectax CBepl-
noBckor u YenssOuMHCKON oGiiacTed, U NaTbHEBOCTOYHOM KEepIsTHKU
Bombina orientalis Boul. n3 ukpsbl, Moy4eHHON B 1a00PaTOPHBIX yC-
JIOBHSX.
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Pe3yabrarbl u 00cyxaenune

B xoze KynbTUBAIH JTMYHHOK SKCIIEPUMEHTAIBHBIX U KOHTPOJIb-
HBIX TPYTIT Y psifia 0coOelt 00HapyKUBAIUCh aHOMAIIUU CTPOSHUS Tea.
JleBuanuu cTaHOBMIIMCH 0COOEHHO 3aMETHBIMH IIepe]l METaMop(Ph0o30M
Y BO BpeMs HETO, U TSDKECTh X MOTIIA BITUSTh HA CMEPTHOCTH BO BpeMs
MIpEeBpaIICHHS.

JlaHHBIE 0 HATUYHUY OTKJIOHEHHH Y 0c00eH, POXOAUBIINX ITPEBPa-
IIeHHE, U3 Pa3HBIX DKCIIEPUMEHTOB IIPUBEICHBI B TAOJHIIE.

Haubounee yactoit aHomMamnmeil mouTH BO BCeX AIKCIIEPUMEHTAX ObLIa
ruaporicus (TI0JI0CTH Tella, MEKUYEIFOCTHOTO MTPOCTPAHCTBRA, 33 THUX KO-
HEYHOCTEH ), HaOITIOIaBIIasACs JaXKe Y )KUBOTHBIX U3 KOHTPOIBHBIX IPYTIIT
Y TpUBOAMBIIAs K TuOenu OonbmmHCTBa 0co0eii. HekoTtopeie Bce ke
BBDKHBAJIM U TIPOXOMIIN TIPEBpaIlieHre, BOSMOXKHO, Ollaronapsi WHIH-
BH/TyaJIbHBIM CITOCOOHOCTSIM BOCCTaHABIIMBATh HECOAIAHCUPOBAHHBIN
pocT.

JI0BOJIBHO XapaKTepHOH aHOMaJueil OBLIIO0 HCKPUBIEHHE OCEBOTO
ckenera. HaOmiomanuch MCKPUBIEHUS! B XBOCTOBOM U KPECTI[OBOM OT-
Jenax Mmo3BoHOYHMKA. B 1985 1. oOnamarenu 3TUX aHOMAJIUI ITOTHOIHN
B x071e MeTamopdo3a, B 1988 . — BDKIIH.

AHoManuu MeTaMopGu3NpYyOIKX aM(pHUOHil B IKCIIepUMeHTe

Josza | YemoBus Jomst j10- Joust
Bun | Tom |medrn, |sxcnepu- Tun anomanuu KMBIIMX 710 | MPOIIEIIHX
N MeHTa MeTaMO(}p(bow, MeTal\:I);)p(bOS,
R.a. | 1984 | 0,000 — 0 0
0,005 ™ 0 0
0,010 0 0
0,025 T'unponcus 25 0
3aTHUX KOHEUHOCTEH
0,050 T'unponcus 50 0
IIOJIOCTHU TECJ1a
R.a.| 1985 | 0,000 r— T'unponcus 7,7 0
HC MEXKYCITIOCTHOI'O
HPOCTPAHCTBA
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HIpomonxenue Tabm 1

Jloza | Ycnosust Ao no- Hons
Bun | Ton |medrn, |sxcnepu- Tun anHomManun PKUBLIAX 110 | MPOUICAIINX
ot/ MeHTa MeTaM(;pQ)ma, MeTal\:I);)p(b03,
0,005 HWckpupnenue xBocra + 7,7 0
OIyXOJIb HA XBOCTE
0,010 HWckpupnenue 9,1 0
B KPECTLIOBOH 001acTH
0,025 T'unponcus 7,7 0
MEXKUEIIFOCTHOTO
MPOCTPaHCTBA
0,050 0 0
0,100 0 0
R.t. | 1985 | 0,000 r— 0 0
HC
0,005 Tuaponcust 10 0
MEXKYEIIOCTHOTO
MPOCTPAHCTBA
0,010 0 0
0,025 0 0
0,050 0 0
0,100 0 0
R a. | 1985]0,000| rm 0 0
HB
0,005 0 0
0,010 JlenurMeHTamus 6,7 6,7
JI€BOM paly’KUHbI
0,025 0 0
0,050 JlenmurMeHTanus 11,1 11,1
JI€BOM palyKUHbBI
R.a. | 1986 | 0,000 r— 0 0
0,005 "¢ 0 0
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Dpononxenme Tabdm 1

Jloza | Yenous Homs 1o- Houz
BI/IH FO,H HeClZ)TI/I, DKCIIEPU- Tun anomanuu HKUBIIAX 10 HPOIIE/ILIIX
s/ MeHTa MeTaM;p(bow, MeTal\:I)/Op(bOS,
0,010 Tunporncus nonoctu 7,7 7,7
Tena
0,025 0 0
0,050 0 0
R.a. | 1986 | 0,000 r— 0 0
0,005 He Tunponcus 7,1 7,1
MOJIOCTH Tella
0,010 0 0
0,025 0 0
0,050 0 0
B.o. | 1986 | 0,000 r— 0 0
0,025 He T'unponcus 10 0
MEXKUEIIFOCTHOTO
MPOCTPaHCTBA
HWckpupnenue 10 10
B KPECTLIOBOH 00nacTu
0,050 0 0
0,100 0 0
R.t. | 1987 | 0,000 I 0 0
0010 ™ 0 0
0,100 0 0
R.a. | 1988 | 0,000 r— 0 0
0,005 He Tunponcus 15,4 15,4
MOJIOCTH Tella
HWckpupnenue 3,9 3,9
B KPECTIIOBO# 00acTu
PurnaHocts 15,4 15,4
3aJIHUX JIall
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OkoHyanue Tabmnx 1

Jlo3za | YenoBus Homns no- Honst
Bun Ton Hecl)'[‘p[, JKCIIePH- Tun anomanuu KUBIIHX 10 | MPOLICAIHIX
/i MeHTa MeTaMO(;pcbosa, MeTa]Vé;)pCl)OS,
0,050 0 0
0,500 0 0
R. a. | 1988 | 0,000 r— Tuaponcus 6,7 6,7
HC MEKUYEITHOCTHOTO
MPOCTPaHCTBA
0,005 0 0
0,050 0 0
R.a. | 1988 | 0,000 I 0 0
0,050 He T'unponcus 8,3 0
TOJIOCTH Tena
0,500 0 0 0

Ipumeuanus: R. a. — octpoMopaas JsAryuika; R. t. — TpaBsiHas JIAryIka; 5. o. —
JabHEBOCTOUHAS XKEPISHKA; T— — TPYHT OTCYTCTBYET; Il — TPYHT—TIECOK; HC — HE(PTh
CBe’Kasi; HB — He()Th BEIBeTpeHHas; MecTa 100b4n K1agok R. arvalis u R. temporaria:
1984, 1986 rr. — okpecTHOCTH 1. MepkuTacuxa (Cepanosckas o6i.); 1985 — Hogo-
ceepioBckast TOLL (okpectHocTH T. CBepaiioBcka); 1987 — okpectHocTH 1. TaBaryit
(CeepmiioBckast 001.); 1988 — okpectHOCTH 03. Y pruMckoe (UensOunckas o0.).

B onHoM 13 3kcriepumMeHToB 1985 1. ObUIM BBISBICHBI 0COOH C Jie-
MIUTMEHTauKel paay>KHOH 000I0UKH JIEBOTO IJ1a3a. YCHEIIHOMY MeTa-
Mop(]o3y 3TOT AePEeKT He ToMeTa.

B 1988 r. noMuMo rugporncuu U UCKPUBJIEHHUS OCEBOTO CKelleTa
ObUIM OTMEUYEHBI CIIyyau PUTHAHOCTH 33JHUX KOHEYHOCTEH B (hopme
pycckoii OykBbl I1 B coueTanuy ¢ yKOpOUCHHOMN TOJICHBIO, HE MEIIaB-
mue 61aronoyqYHoMy Meramopdo3sy.

AHOManuu CTpOeHHs OOHAPYKUBAJINUCh U y 0coOeid, BooOue He
y4acTBOBABIIMNX B 3KcniepuMmeHTax. B 1986 r. y ogHoro npencraBuTenst
B.orientalis 6bu1a OTMEUCHA MOJTHAS ABOMHAS IEPEIHSS TpaBast KOHEY-
HOCTh. B 1988 1. 3adukcupoBaHsl Ba ciydasi pUTHIHOCTH 33JHUX KO-
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HEYHOCTEH y TOJIOBACTUKOB R. arvalis: BIOIb OCH TeNa M «IIIarar) —
JKUBOTHBIC ITOTUOJIN B X0JIe MeTaMopdo3a.

OTKJIOHEHUSI B CTpOEHUH aM(pUOMI MOTYT BO3HHMKATh KaK B pe-
3yJIbTaTe BHEIIHUX BIMSHUHM, TaK U BCIEICTBHE TOTO, YTO T€HETHUYEC-
Kasi IporpamMMa He CIPaBISETCs C yIpaBJIeHHEM IpOoIleccaMH pocTa
[Gollman et al., 1984]. B mpupoaHbIx nonynsauusx aMmGuOuii Joi1st aHO-
MaJbHBIX 0co0eit koebnercs ot 0,12 % mo 71 % [bopkun u np., 2012].

VY TpaBsiHOH JIATYIIKY HAPYLIEHUSI OCEBOIO CKEJIETa COCTABIISIOT
B cpenneM 16—17 %, a B 3KkcTpeMalIbHBIX yCIOBUSX (IIOBBIICHHAS [LIOT-
HOCTB) UX umciio goxoaut 1o 35 % [Kosanenko, 1985; HeycTpoena,
Bepumnun, 2011]. TlosiBneHue pa3inyHbIX YPOACTB Yy I'OJIOBACTHKOB
MOJKET OBITh BBI3BAHO U €CTECTBEHHBIMU TPUUYUHAMH, HAIIPUMEP, HAPY-
LIEHUSIMU OIIon0TBOpeHus siiua [Tepentees, 1950], reneTnyeckumu
ocobennoctsamu kinaaku [Gollman et al., 1984; Flindt, 1985]. OTtknone-
HUS B CTPOCHHH BBI3BIBAIOTCS W JEHCTBHEM MOJUTIOTAaHTOB [Rostnad,
1958; Gelnarova, 1987; Arunbon, 2012; Bopkus u ap., 2012]. [Tox xeii-
CTBHEM XMMHUYECKHX BEIIECTB MOXKET MOSBIATHCS PUTHIHOCTH (HECTH-
0aeMoCTh) 3aJIHUX KOHEYHOCTEW B 00JIACTH KOJIGHHOTO WJIA TOJICHO-
cTomHOTO cycTaBoB [Rostnad, 1958].

3akioueHue

[TostBiIeHne aHOMAJHI Y TOJIOBACTHKOB OBLIO CITOPAMUECKUM, HE
MIPEBBILIABIINM PUPOIHBIX HOPM U HAOIIONATIOCH HE TOJIBKO Y JKCIIE-
PUMEHTAIBHBIX 0cO0el. AHamu3 oOHAPYKEHHBIX Je(PEKTOB CTPOCHHS
HE MO3BOJISICT C YBEPEHHOCTbIO YTBEPKIATh, YTO BCE OHU BbI3BaHbI BIIHSI-
HUEeM He(DTH, TOCKOJIbKY YacTh HX MOXKET HMETh HACJIECICTBEHHYIO ITPH-
poxy (MeTamopduuecKas THAPOIICHS], ASTTUTMEHTALNS PAAy>KUHbI IJ1a3).
Bo3MoxkHO, uT0 3¢ ekt 0coOeHHOCTEH KiIaJIKi ObUT 00JIee CHIIbHBIM,
4YeM ACUCTBHUE 103 3arps3HUTENS.

Bbubauorpaduyeckne ccblIKU

Aeunvon I /. P.,2012. VccnenoBanue BIUSHUS aHTPOIIOT€HHOTO 3arpsi3-
HEHMsI HEPECTOBBIX BOJOEMOB Ha MOCTIMOPHOHAIBHOE Pa3BUTUE TPEX BHJIOB
0ecxBoCThIX aMm(puOuii : aBroped. muc. ... Kaua. ouon. Hayk. M. 21 c.
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ANOMALIES IN NATURAL POPULATIONS
OF AMPHIBIANS:
A GENERAL SURVEY AND METHODOLOGICAL
RECOMMENDATIONS FOR STUDY

A. Dubois
Museum National d’Histoire Naturelle, Systematique & Evolution,
Paris, France

The article presents a methodological review and analysis
of the occurrence and nature of the anomalies in populations
of amphibians. possible methodical and methodological approaches
of researches in this direction were discusses.

Cmamos npedcmasisem coboti memooono2uyeckuti 00630p u
aManu3 6CcmMpeyaeMocmu 6 npupooe AHOMAIULL 6 NONYIAYUAX AM-
@ubuir. Obcysrcoaromes 8603MOHCHbIE MemoOudecKue U Memooo-
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Jloeudeckue nooxoouvl Npu NPo8edeHuUU UCCie008aHUll 8 OAHHOM Hd-
npasneHuu.

Monsters and anomalies

The term «monster» comes from the Latin name monstrum, from
the Latin verb monstro, monstrare, «to show». A monster is something
that one shows, because it is unusual, strange or frightening. The term
conveys a wide variety of meanings.

Anomalies and monstrosities have long interested humans, since
the antiquity. Of course, the interest was greatest for human «monstersy:
albinos, twin monsters, synophthalms, etc. They were often interpreted
as punitions or messages from the gods, maledictions, consequences
of transgression of human laws (e. g., incest), of traumatic events in
the life of the mother, of developmental troubles or so-called «atavismy.

Who says «monster» also says «non-monster» or «normaly. But
what is «normal» in biology? Biology has now left its «essentialisticy»
stage behind. Organisms and species are no more viewed has expressing
an «essencey, but as resulting from a permanent process of evolution.
And evolution is possible only because there exists within each species
and population a variability, a polymorphism. According to this point
of view, «deviants» from the norm should not be considered as «mon-
sters», but as an expression of the natural variability of organisms.

Variation in natural populations

The progress in studies of anomalies followed several steps: (1) des-
cription of isolated cases (considered anecdotal), inventory and clas-
sification of anomalies; (2) search for anomalies in natural populations;
(3) search for the causes of anomalies, in particular through the produc-
tion of abnormal individuals by biologists.

The work of inventorying and describing monsters was the purpose
of descriptive teratology, a discipline which developed in the 19" and
20" centuries.

The search for the causes of anomalies resulted in the distinction
between two main categories of causes of anomalies: (1) genetic causes
(genotypic anomalies), such as exceptional genetic mutations or compo-
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site organisms (hybrids); (2) non-genetic causes (phenotypic or epigene-
tic anomalies), resulting from traumatisms during development, physi-
co-chemical aggressions (e. g., by pesticides or radiations), biological
aggressions (e. g., by hormones or viruses), parasitism, or composite
organisms (chimeras). But the distinction between the two categories
is sometimes not straightforward. For example, some violent aggressions
(mostly by radiations or by some chemicals) may entail mutations in
the DNA of organisms submitted to them, but the result will be different
according to the cells concerned: mutations in somatic cells may induce
anomalies, but these are not transmissible to the offspring, whereas
mutations in gametes or their primordial cells will be transmitted
to the offspring, which will have very different consequences on the
populations concerned. In the first case we will speak of «teratogenic
factorsy, and in the second one of «mutagenic factorsy, although in both
cases the distal cause was the same, a violent aggression on the DNA
of the cells, and both often occur together.

Qualitative variation results in the regular appearance within popu-
lations or species of rare phenotypes (albinos, polydactyls, cyclops, etc.),
whereas quantitative variation in measurable or countable characters
results from the existence in each population and for each character
of a curve of variation which often follows a «normaly» law (the Gauss
bell curve), with some «extreme» individuals appearing very deviant.

Terms are important in science and a few words about termino-
logy are in order here. Among the various terms that have been used
to describe «monsters», some are preferable. The terms monstrosities
and monsters should be avoided as they carry the teleological notion
of «mistake of nature». The terms deformities and malformations carry
the notion of «form» and are too restrictive, because they exclude variants
in coloration, developmental chronology or sex characters. The terms
mutations and mutants carry the notion of genetic transmission and
are therefore not appropriate for phenotypic anomalies. The terms ano-
malies, abnormals or deviants are to be preferred because they are
the most neuter and general, being just descriptive and carrying the
notion of «normality» (which also implies the recognition of some
individuals as «normaly).
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Intraspecific variation within populations or species, mostly due
to genetic causes (although these are usually also moderated by
epigenetic factors), is called polymorphism (a misleading term also,
as it seems to refer only to form, although it can also concern other
characters such as coloration). Each population displays an internal
variability, so where should be placed the barrier between polymorphism
and rare mutation? The reply is simple: there is no such barrier; this is
only a matter of convention. Population biologists usually admit that an
allele present at a frequency below 1 % in a population is not considered
as polymorphism but as an exceptional anomaly or mutation, which is
not maintained over generations in the population but can occur again
at each generation. But in fact, in most studies of natural populations,
the samples studied are usually too low (below 100 specimens) for
allowing to ascertain such a rate, so the convention has moved to 5 %
for purely practical, not theoretical, reasons. However, some natural
anomalies (such as the anomaly P in European green frogs), due to
aggressions to which the animals were submitted, can be present, in
some populations and some years, in high proportion (up to 70 %). The
same «anomaly» that may be present in less than 1 % of the individuals
in one population may be present in 20 % of the specimens in another
population. Therefore the separation between «anomaly» and «poly-
morphismy results from an arbitrary convention.

Studies of anomalies in amphibians

Amphibians are a privileged material for the study of anomalies.
They are vertebrates (like mammals and man), of a good size (neither
too small not too large), which usually occur in large populations, usually
have a high fertility, and lay large and easily accessible eggs and embryos.
They have therefore been used, since the end of the 19™ century, in innu-
merable studies which have followed all the way from descriptive em-
bryology to evo-devo, through experimental embryology and develop-
mental genetics.

The descriptive embryology of amphibians has allowed under-
standing in all their details the processes of gametogenesis, fertilisation,
and the main stages of embryological development.
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The experimental embryology and teratology of amphibians deve-
loped with the idea that producing monsters and studying them would
allow to understand the processes of ontogeny. An anomaly derives often
from a «mistake» in development, so that understanding this mistake
may help us to analyse the «normal» development. Experimental tera-
tology therefore developed as the science of «producing and understan-
ding monstersy». For this purpose it made use of a wide variety of techni-
ques, including grafts, chimeras, hybridization, transfer of a nucleus
from a cell to an ovum, injections, etc.

The relationships between anomalies and evolution, although very
interesting, have been less explored, probably because for a long time
the specialists of the two questions had different cultures and little
contacts, but this is now changing. It is striking to note that, what is an
anomaly in one species, genus or family, will be the norm in another
group. For example, the blue coloration of body, which occurs as excep-
tional phenotypes in Eurasian ranids and hylids, is the norm in some
tropical species, e. g. of dendrobatids. Translucent belly, which results
from rare pigmentary mutations in all groups of amphibians, has been
«fixed» as the norm in some groups like the centrolenids. Ectrodactyly
(absence of digits), which is a rare mutation in many amphibian species,
has been «fixed» as the norm in some species, e. g. Brachycephalus
tridactylus.

Of particular interest are the developmental anomalies usually called
heterochrony but that should rather be called aneuchrony (abnormal
chronology of development) because aneuchrony can be either hetero-
chronic (with dissociation between traits, like in neoteny or paedoge-
nesis) or homochronic (with a simple synchronic acceleration or slow-
down of the tempo of development of all characters). Rare anomalies
involving aneuchrony include adult anurans having kept their larval tail
or coiled intestine, or one arm still below the skin. More common are
the cases of reproduction of specimens having kept their branchiae and
many other larval characters, but the gonads of which have become
functional, a phenomenon which has become «fixed» in some popula-
tions, species or groups of Urodela but which does not exist in Anura.

Pigmentary anomalies (albinism, white frogs; melanism, black frogs;
flavism, yellow frogs; «caeruleism», blue frogs; translucent skin; etc.),
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which on the whole are rather frequent in amphibian populations, are
due to the absence of some pigmentary cells or of some pigments in the
skin or iris of amphibians. They are usually caused by simple (mono-
genic) genetic determinisms, but external (virus) or internal (hormonal)
factors can also interfere with pigmentation. A phenotype which is quite
common in many populations of amphibians is that of the «black eyes»,
due to the absence of iridiophores in the iris, and usually caused by
a single recessive mutation.

Another large and diversified category of anomalies touches the struc-
ture and characteristics of limbs and digits. Rather common in natural
populations are the polydactyly (supernumerary digits), ectrodactyly
(missing digits), syndactyly (fused digits) and clinodactyly (bent digits),
but others do exist. All these anomalies can have both genetic (mutations)
and various non-genetic proximal causes. In contrast, the anomalies con-
cerning the whole limbs, such as polymely (supernumerary limbs) or
ectromely (missing limbs), rarely have genetic causes, being usually
due to various kinds of aggression on the organisms.

Anomalies as warning signals

For a long time, the study of amphibian anomalies has been the matter
of rather few studies, because it appeared «anecdotal» and of little interest
to many biologists. In the recent decades however, the attention has been
called on several cases of mass anomalies in natural populations of
amphibians, and anomalies have become to be seen as warning signals
regarding the «health» of amphibian populations, and by way of conse-
quence, as indicators of environmental health and potential human ha-
zards. This is justified, in view of the fact that, during the successive
phases of their life cycle, amphibians, whose naked skin makes them
particularly sensitive to some aggressions, occupy several habitats where
they can be in contact with various pollutants and other perturbating
factors. For this purpose, it is of prime importance to distinguish between
the various causes of anomalies, and above all between genetic and
epigenetic anomalies. Such distinctions are important for prospective
evaluation of the fate of the populations concerned: somatic mutations
caused by teratogenetic factors will not be transmitted to the offspring,
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whereas gametic mutations caused by mutagenic factors will or may be so,
sometimes through complex mechanisms. After a long period of lack of
interest, amphibian anomalies have suddenly arisen high level of media
attention, perhaps too much, because some of the researchers interested
in these mass anomalies lacked the necessary background to interpret
correctly the facts. A number of studies published in the recent years on
these questions contain some methodological flaws, such as absence of
distinction between a correlation and a cause, between genetic and non-
genetic anomalies, between teratogenic and mutagenic factors, etc. It is
therefore appropriate to provide a few warning words in this respect.

Methodological recommendations and warnings

for the study of anomalies in natural populations

of amphibians

Field survey

(1) Study as many localities as possible in an area (not only those
where abnormals were found).

(2) Study all amphibian species in each locality (not only the «target»
species).

(3) Always practice random sampling (do not look specially for ab-
normals).

(4) Study numbers of specimens as large as possible (at least 100 if
possible, preferably above 1000). Night survey by teams of researchers
are more efficient in this respect.

(5) Note everything: the number of individuals of each stage and
sex examined; all phenotypic anomalies, including «tiny» anomalies
and apparently «accidental» ones (wounds); make detailed descriptions,
photographs, sketches, etc.

(6) Keep alive and bring to the laboratory all «interesting» specimens.

(7) Release all others on spot of capture only after having examined
them all (which requires equipment for stocking specimens alive in good
conditions for a while in the field).

(8) Survey the same locality regularly, over years or decades if pos-
sible, to obtain data on the trends of prevalence and nature of anomalies
over long periods.
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Search for the causes of the anomalies

Detailed phenotypic study of all abnormals

(1) Harmony (result of spontaneous development, not of wounds).

(2) Particularities of the phenotype (which may be specific of some
syndromes).

(3) Bilaterality and symmetry (which usually eliminates the possibi-
lity of a random cause such as wounding by predator).

(4) Gradients of severity: postero-anterior, axial-postaxial, proximo-
distal (specific of some syndromes).

(5) Anomalies associated in syndromes (variability within syn-
drome).

(6) Detailed phenotypic study of all abnormals.

(7) Association of anomalies that do not constitute a syndrome, in in-
dividuals and in populations.

(8) Similar anomalies in sympatric species.

Cautions in phenotypic study: (a) beware of phenocopies; (b) a cor-
relation is not a cause; (c) beware of statistics: probabilities may be mis-
leading; (d) a cause must be demonstrated (e. g., by reproducing an
anomaly in controlled laboratory conditions) before being accepted as
responsible for the phenotypes and phenomena observed.

Breeding and crossings

Breeding of abnormal individuals in captivity can be very informa-
tive. For example, some abnormal colorations tend to change with time,
sometimes over years.

Crossings should use artificial fertilisation. They should be done
between abnormals, between abnormals and normals, and between nor-
mals. Following standard methodological procedures in crossing studies,
the gametes of each individual should be divided into several samples
and these samples used in several crosses, including controls (involving
only normal individuals). As many mutations are recessive, in many
cases clarification of the genetic cause of an anomaly will require back-
cross of the offspring among themselves or with the parents, therefore
facilities for long-term breeding of amphibians.

Cautions in crossings: (a) beware of phenocopies: both in pig-
mentary anomalies (albinism, melanism, etc.) and in digital anomalies

94



(polydactyly, ectrodactyly, etc.), similar anomalies may result from
different mutations or from other causes; (b) beware of variability and
incomplete expression (variation in penetrance).

Experimental parthenogenesis and gynogenesis

Experimental parthenogenesis and gynogenesis, associated with tech-
niques duplicating the number of chromosomes before the start of deve-
lopment, allow to obtain diploid offspring homozygous for all alleles,
and therefore to discover, in one generation only, recessive alleles that
may be responsible for some anomalies.

Cautions in parthenogenesis and gynogenesis: the ploidy of the off-
spring should be checked (by cytogenetic or other methods) in order to
ascertain that these specimens are indeed diploid.

Regeneration experiments

Carried out in tadpoles of Anura, or in Urodela at all stages of life,
they may allow to show that the factor responsible for a digit or limb
anomaly is no more active in an individual, and therefore was not a ge-
netic factor: for example, a polydactylous limb may regenerate normal.
Such experiments should be carried out on a single side of body in spe-
cimens showing a bilateral limb anomaly.

Caution in regeneration experiments: beware of hyperregenera-
tion, a common phenomenon in amphibians after amputation.

Survey of potential external factors in the habitat

The following list of factors potentially involved in anomalies
in amphibian populations is in no way restrictive: sunlight; temperature;
oxygen; pH; radioactivity; chemicals; fertilizers; hormones; viruses;
bacteria; parasites; predators... Of course, they cannot (and should not)
be studied in all localities, but if there are clues for possible unusual
particularities in the water or aspect of the habitat they should be explored
in detail.

Caution in survey of external factors: (a) a correlation is not a cause;
(b) beware of statistics: probabilities may be misleading; (c) a cause
must be demonstrated (e. g., by reproducing an anomaly in controlled
laboratory conditions) before being accepted as responsible for the phe-
notypes and phenomena observed.
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Conclusion

In amphibians, anomalies observable by external survey are very
diverse and may touch many parts of the organism (limbs, head, body).
But, like in all animals, the development of amphibians is very con-
strained at each stage by the ontogenetic stages already covered. After
a given stage in development, the number of possibilities offered to an
embryo is limited. After the stage blastula, an embryo roughly has
the «choice» only between gastrulation, exogastrulation, or degenere-
scence and death. The same applies, with varying degrees of freedom,
at all stages of development and for all organs: a hand can have four
fingers (normal number in most amphibian species), three fingers (ectro-
dactyly), five fingers (polydactyly), but certainly not 30 fingers. The onto-
genetic possibilities being limited, similar phenotypes can result from
different causes (phenocopies). Therefore, except in rare cases, the mere
examination of the phenotype is not sufficient to establish the cause
of an anomaly. This word of caution (beware of phenocopies), as well
as a few others (a correlation is not a cause; probabilities may be mis-
leading; a cause must be demonstrated; etc.) must be kept in mind for
studies aiming at ascertaining the causes of anomalies in natural po-
pulations of amphibians, with potential consequences the fate of these
populations as well as on the environment as a whole.

THE ANOMALY P IN PALAEARCTIC GREEN FROGS
OF THE GENUS PELOPHYLAX (RANIDAE)

A. Dubois
Museum National d’Histoire Naturelle, Systematique & Evolution,
Paris, France

An aritcle describing history and specific of anomaly P
syndrome. So called «anomaly Py first discovered by Jean Rostand.
He found that polydactyly was just a mild form of a complex syndrome
which included much more severe anomalies, such as very high
numbers of toes and fingers, brachymely or oedemas in the inguinal
region. He gave the name of «anomaly Py to this syndrome and
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started to study its particularities and to try to understand its
determinism. The anomaly P was found or suspected to occur in
many other populations of green frogs (Pelophylax) of the Palearc-
tic region. Rostand supposed that the anomaly P related with an
infectious agent, which could be a teratogenic virus. The hypothesis
agrees with the data published so far, but this factor has not yet been
isolated. The syndrome involves facts of abnormal cellular
multiplication and tissue differentiation and growth.

Cmambs onucvligaem ucmopuio u cneyuguxy anomanuu P.
Tax nHaszvieaemyio anomanuto P enepesvie obnapyxcun Kan Pocman.
On ycmanogun, umo nonudakmuius — 3mo jeckas Qopma cioic-
HO20 CUHOPOMA, KOMOPbLIL GKIIOUaem 6oiee CLONCHbIe OMKLOHEe-
HUSL: O4eHb 8bICOKOE YUCIO NANbYEE KOHeUHOCmel, Opaxumenuio
u omexu naxogou oonacmu. OH 0al HA36AHUE IMOMY CUHOPOMY:
«anomanus Py. Anomanus P, kax npednonazaemcs, 6Cmpeuaemcs
6 NONYIAYUAX pada U008 NALeAPKMUUECKUX 3e/LeHbIX JIAYUEeK
(pooa Pelophylax). Pocman nonaean, umo anomanus P ceazana
€ UHGPEKYUOHHBLM A2eHMOM, KOMOPbLIL MOdcem Obimb Mepamo2eH-
Holm gupycom. CUHOPOM 8KIOUAEm  CeOsi (PeHOMEH AHOMANLHOU Kile-
mouHou npoaugepayuu, OupgepenyuposKu 1 MKaHeso2o pocma.

Discovery of the anomaly P

The discovery of the anomaly P is an interesting and informative
chapter of the history of science, which shows that research, if left to
the freedom of researchers and not prisoner of «programs» imposed
from above or outside, can lead to unexpected discoveries. The French
biologist Jean Rostand (1894—1977) was interested in the phenomena
of «reproduction by females alone, i. e., parthenogenesis. He used frogs
to try to obtain embryos from unfertilized eggs. He first repeated Eugene
Bataillon’s (1864—1953) experiences on traumatic parthenogenesis, in which
the egg is triggered to start its development by a small glass needle, but
this technique is very heavy to use, because only a small proportion of eggs
develop successfully. Rostand then used a much more efficient technique,
that of gynogenesis, in which the egg’s development is induced by an
inactivated (irradiated) sperm, whose genetic material does not enter
the egg and does not participate in the development. Such unfertilized
eggs develop harmoniously only if the second polar body resulting from
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the meiosis is reincorporated into the egg to make it diploid before
the start of the divisions. The embryo then turns out to be homozygous
for all its alleles (except for de novo mutations). Rostand then observed
that a high proportion of the imagos (just metamorphosed froglets) that
resulted from gynogenesis were showing pigmentary (such as albinism)
or morphological (such as polydactyly) anomalies. This was the result
of having rendered homozygous some rare recessive genes which seldom
express themselves in natural populations, because they rarely happen
to be homozygous. Rostand then was then the first to realise that gyno-
genesis was a technique allowing to explore the genetic heritage of
individuals in frogs, and he started building a discipline which was then
new, the «genetics of batrachians». This prompted him to go out of his
laboratory and to start exploring natural populations of amphibians, with
the help of many correspondents from all over France. He then discove-
red many natural pigmentary and morphological anomalies in several
common species. He made crossings involving these abnormals and was
then able to show that some of these anomalies, such as «black eyes»
in green frogs or polydactyly in the common toad, were determined by
recessive or dominant mutations.

In this process, he discovered a new kind of polydactyly in green
frogs (now the genus Pelophylax), touching sometimes only the hind
limbs but sometimes also the fore limbs, which was quite common
in some populations. When he studied the tadpoles in these populations,
he realised that polydactyly was just a mild form of a complex syndrome
which included much more severe anomalies, such as very high numbers
of toes and fingers, brachymely or oedemas in the inguinal region.
He gave the name of «anomaly P» to this syndrome and started to study
its particularities and to try to understand its determinism. This work
occupied much of his time in the last years of his life, but he was not able
to bring it to its conclusion, and today the mystery of the anomaly P
is still unsolved, because no laboratory yet decided to devote the appro-
priate means to trying to solve it.

The anomaly P syndrome
The mildest form of the anomaly is polydactyly (presence of super-
numerary digits). This polydactyly shows a postero-anterior gradient:
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in all abnormal specimens, the hind limbs are touched by polydactyly
(from 6 to 9 toes), whereas the fore limbs are touched only when poly-
dactyly on hind limbs is strong (more than 6 toes). Other morphological
peculiarities of this syndrome include a good, although not always
perfect, bilateral symmetry: i. e., the number of additional digits is always
roughly the same on both sides, with sometimes one more toe or finger
on one side, but never an excess of several digits on one side (e. g., 6—7,
7-7 or 7-8 toes, but never 6—8). The first additional toe is usually longer
than the «first» normal toe, which gives the feet of these frogs a very
special aspect, quite different from that of usual polydactyly in other
amphibian species. But this polydactyly is only the weakest form of
a very polymorphic syndrome, which can take much more severe forms
in tadpoles, including stronger polydactyly (up to 15 toes), polymely
(presence of small supernumerary hind limbs), brachymely (shortened
limbs), and various types of bony excrescences and tumors, especially
in the inguinal region. These severe manifestations of the syndrome
have an impact on the survival of the individuals: most affected tadpoles
die during or just after metamorphosis, mostly from internal haemorr-
hages due to mechanical problems caused by their supernumerary or
malformed bones, so that only the mildest forms of the syndrome (simple
polydactyly) are present in the adults.

Frequency in populations and ecological impact

The anomaly P may touch a very high proportion of the larvae in a
population, but most of them do not survive metamorphosis, which
explains why the rate of anomalies is much higher in tadpoles than in
adults.

At the scale of a whole population, the anomaly shows a strong
variability over time, being very frequent some years and very rare or
absent in other years, with a possible return after several years of absence.
Observed variations in frequency of anomaly P range from 0 to 80 %
in tadpoles and from 2,6 to 14,5 % in adults, from 1949 to 1967 in
the Trévignon population from Brittany, and from 14 to 70 % in tadpoles,
from 1961 to 1970 in the Lingé population from Indre. The frequency
of the most severe forms, lethal at metamorphosis, is also variable from
year to year (e. g., from 26,9 to 47,1 % in Trévignon from 1952 to 1958),
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but is not higher when the frequency of abnormal specimens is higher.
The frequency of the anomaly is also different, within the same year, at
different dates, and seems to grow when the temperature in the ponds
gets higher.

First discovered by Rostand in a Brittany pond, the anomaly P was
found or suspected to occur in many other populations of green frogs
of the Palearctic region. The complete syndrome in adults and larvae
was observed in several regions of France, in the Netherlands and Mo-
rocco. Mass polydactyly, or polydactyly which on morphological grounds
closely resembles that of anomaly P, was reported from various other
regions of France and from Austria, Belarus, Germany, Switzerland and
European Turkey. Finally, isolated cases of polydactyly, possibly also
belonging in anomaly P, were reported from France, Germany, Greece,
the Netherlands, Poland and Russia.

The search for the cause

All crossings between specimens affected by anomaly P produced
only normal offspring, even if both parents were polydactylous, some
of them severely.

In a crucial series of experiments, Rostand showed that amputation,
in young tadpoles, of the distal part of a hind limb touched by anomaly
P, was followed by regeneration of a normal limb, which demonstrated
that the teratogenic factor, whatever it may have been, had stopped being
active at the time of regeneration. Such a result, associated with those
of the crossings, strongly suggested that the anomaly was caused by an
exogenous teratogenic factor having a precocious and temporary action
on the limbs of tadpoles. As many such factors could be suspected, Ro-
stand carried out varied experiments in the hope of reproducing artifi-
cially, in the laboratory, polydactyly and the other anomalies observed
in the anomaly P syndrome. However, he did not succeed in reproducing
such anomalies by the action of various chemicals, by raising eggs and
larvae in brackish water or in water taken in the ponds where the anomaly
was present, by the action of various physical shocks including thermal
shocks, long exposure to high or low temperature or to sun, dehydration,
etc., or in provoking overmaturity of egg before fertilization.
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Artificial radioactivity linked either to civil or military human activi-
ties can be dismissed as the possible cause of anomaly P, as isolated
cases of the latter have been reported since the beginning of the 19
century, and mass occurrence of polydactyly clearly now referable to
anomaly P has been known since before the Second World War (1937).

All these observations led Rostand to think that the anomaly P was
not due to a chemical or physical agent, and to favour the hypothesis
of an infectious agent, which could be a teratogenic virus, and which
would be active between hatching and the appearance of the hind limb
buds.

At the end of his research activity, Rostand reported a series of expe-
riments realised first in the field and then in the laboratory. Tadpoles
raised in large cages directly submerged in a pond where the anomaly P
was present, and with fishes (tenches and eels) collected in this pond,
showed severe anomalies belonging to the anomaly P syndrome, whereas
tadpoles in cages without fishes did not show any anomaly. The sensitive
period for the induction of anomalies in such conditions turned out to
be limited to the first days of free larval life. Finally, Rostand reported
having obtained highly abnormal specimens in the laboratory, by feeding
just hatched tadpoles with intestinal contents of fishes from the pond,
which suggested that the factor responsible for the anomaly P seems to
be present in the digestive tract of such fishes. The hypothesis that it
could be a teratogenic virus agrees with the data published so far, but
this factor has not yet been isolated.

On several occasions, rather heavy experimental protocols, invol-
ving the comparison of control tadpoles with tadpoles fed with fish
intestinal contents, either intact or submitted to ebullition, freezing, fil-
tration or chromatographic fragmentation, did not give any results, so
prudence is in order, in particular since the last works of Rostand were
made in collaboration with an unreliable «amateur» lacking scientific
training and now known to have made methodological mistakes, if not
deliberate frauds, in the protocol of some works.

As of today, the teratological virus appears the best hypothesis to
account for the various observations summarized above, but it is still
not demonstrated. If it proved true, and if this virus could be isolated,
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it would provide research with a very powerful teratogenic factor, which
could throw some lights on problems of cell proliferation and differen-
tiation, with possible impacts on research on cancers and other patho-
logies that imply uncontrolled cell multiplication.

Ecological significance

Whatever its causes, anomaly P is an important phenomenon for
the populations of green frogs where it occurs, as it reduces the survival
of frogs. Before metamorphosis, the survival of strongly abnormal larvae
does not seem to be affected, and artificial or spontaneous prolongation
of the larval condition allows to keep these specimens alive very long,
up to one year and a half. However, even in protected conditions in cap-
tivity, specimens exhibiting the most severe forms of the anomaly (with
brachymely and various supernumerary bony formations) all die within
the first weeks after metamorphosis, merely because of the internal
injuries caused by the bony excrescences in the hind limbs. Thus, for pu-
rely mechanical reasons, the anomaly in its severe forms is totally lethal
at metamorphosis or just after, and only the frogs showing the benign
form of the anomaly (simple polydactyly) do survive. Since the frequency
of the severe forms often reaches 40 or 50 % of the abnormal specimens,
which in turn may represent up to 80 % of the tadpoles of a population,
in some cases about 40 % of the tadpoles of a given pond may die at
metamorphosis. Such a mortality rate, especially if repeated for several
years, might have a significant impact on the dynamics of these natural
populations. However, until now no study has been devoted to this
question.

Species affected

Most of the observations on the anomaly P summarised above were
done before the discovery that Palearctic green frogs consist of several
«normal species» and of several kleptons, 1. e., particular species derived
from hybridization between two «normal species» but with a particular
meiosis that allows the maintenance of «first generation hybrids» over
many generations. Therefore it is currently unknown which of these
species and kleptons are touched by the anomaly, but the distribution
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of the latter is large enough to be sure that it concerns at least several
taxa, if not all European green frogs, currently placed in the genus (or
subgenus of Rana) Pelophylax. Currently, 20 species and 3 kleptons
are recognized by taxonomists in this genus, among which 9 species
and 3 kleptons occur in Europe and northern Africa. From the distributio-
nal data on anomaly P, at least the species Pelophylax lessonae,
P, ridibundus, P. perezi and P. saharicus, and the kleptons P, k1. esculentus
and P, kl. grafi, appear to be affected by the anomaly, but possibly other
taxa might also be involved in some cases.

No report of anomalies clearly belonging to anomaly P in other groups
of frogs traditionally referred to the genus Rana but now placed in several
subgenera or genera has been published so far. In particularly, this
syndrome is unknown in Palearctic brown frogs (genus Rana s. str.) and
in North American green frogs, now placed in the genus or subgenus
Lithobates. Anyway, the data available now are enough to state that
anomaly P is not species-specific and can touch several taxa in the Pelo-
phylax group. Almost everything remains to be done to answer the following
questions: (1) are some of the taxa of Pelophylax more sensitive than
others to the anomaly P, and are some of them immune from it?; (2) more
specifically, in the mixed populations involving two or more distinct taxa
of Pelophylax, does the anomaly P touch them indiscriminately, or not?;
(3) does the sensitivity to the anomaly P depend in any way on the special
kind of meiosis that occurs in kleptons?

These questions make sense especially as no hard data exist to
document the fact that amphibian species of groups other than the genus
Pelophylax can be touched by the anomaly P, even in the habitats where
this anomaly is present in green frogs.

Similar anomalies

Various kinds of anomalies have been described so far in natural
populations of many amphibian species. Most of them were found only
in isolated individuals. In a rather limited number of cases, evidence
has been gathered regarding the rates in populations and/or the causes
of anomalies. Two major categories of causes exist for anomalies: genetic
and non-genetic. Genetic anomalies due to spontaneous mutations are
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usually observed at low (a few percents) or very low (a few per thousands)
rates in populations. Non-genetic anomalies may have very diverse
causes, and in some cases may occur at very high rates. Some of these
epigenetic causes, €. g., pesticides or parasitism, have been elucidated,
but in a few cases the causes, although shown or supposed to be non-
genetic, are still mysterious and in this respect remind anomaly P. Few
of'them have been studied as thoroughly as anomaly P, but, for a solution
of the latter problem, re-examination of these few cases might prove
rewarding, although some of them might later be found to have very
different kinds of causes. A review of the cases of mass anomalies so
far reported in amphibian populations, which have certainly or probably
non-genetic causes and which remind anomaly P in some respect, will
be provided elsewhere.

Conclusion

The variability, and hence the unpredictability, of the appearance,
frequency, and severity of the anomaly P in a given pond and at a given
spot is a serious handicap for the study of its causes. In the world of
contemporary research, where obtaining rapidly publishable results is
a constraint for obtaining funding for research, this difficulty is a major
one for pursuing such studies. Much still remains to be known about
anomaly P: its cause, its geographic distribution, exactly which taxa are
affected and why, what is the impact of this syndrome on frog popula-
tions, etc. This problem attracted the attention mainly of a single bio-
logist, Jean Rostand, in the years 1950—1970, but no studies are appa-
rently under way nowadays, in any laboratory or European country, to
elucidate these questions. This is surprising and even shocking, especially
in view of the strong interest raised in the recent years by amphibian
anomalies in conservation biology. Given the fact that this syndrome
involves facts of abnormal cellular multiplication and tissue differen-
tiation and growth, its understanding might throw interesting or important
lights on some developmental biology problems. It might also have
unexpected implications in conservation biology. More attention should
certainly be paid to this unsolved problem by the international scientific
community.
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MATEPHAJIBI ITO BCTPEYHAEMOCTHU
MOP®OJIOTUYECKUX AHOMAJIUI
B ITPUPOJHBIX MOIIYJIANUAX
BECXBOCTBIX AM®UBUIA
HA TEPPUTOPUU PECITYBJIIMKU TATAPCTAH

P. 1. 3amasierauHoB
Kazanckwuii (ITpuBomkckuii) hepepanbHbIi yHUBEPCUTET

MATERIALS ON THE OCCURRENCE
MORPHOLOGICAL ABNORMALITES
IN NATURAL PJPULATIONS
OF ANURANS IN TATARSTAN RESPUBLIC

R. I. Zamaletdinov
Kazan (Volga region) Federal University

This paper is an initial report on the distribution of mor-

phological abnormalities in natural populations of anurans
in the territory of the Republic of Tatarstan. Existence of three types
of anomalies observed in natural populations on the basis of exa-

mination 643 individuals of five species of anurans.

Hacmosawasa paboma npeocmasnsem coboii nepsuunoe cooo-

Wenue 0 pacnpocmpaHeHul Mop@horosutecKux aHoMaiuti 8 npu-

POOHBIX nonyaayuax becxeocmuix ampuoul Ha meppumopuu Pec-

nybauku Tamapcman. Ha ocnosanuu obcnedosanus 643 scueommupix

nsamu U006 6ecx6oCmpix am@uoull 6bis61EHO HATUYUE 8 NPUPOO-
HbIX RONYIAYUAX MPEX MUN08 AHOMATULL.

Teparonorudeckue siBICHUS B )KUBOTHOM MUPE — 00BEKT HCCIIEH0-
BaHUS C IPEBHUX BpeMeH. AHOMAJIMH, WIH KpallHUE BapUaHThI pa3BU-
THs, KaK BCAKOE OTKJIOHEHUE OT HOPMaJIbHOT'O CTPOEHHUsI, BMECTE C HOP-
MOH COCTABJISIOT CIIEKTP UHIAUBUYAJIBHON H3MEHUMBOCTH CTPYKTYPBI,

WJIK, KaK TCHCPb HA3bIBAIOT, «IIPOCTPAHCTBO BO3MOKHOCTEH».

B nacrosee Bpemst MOpQosorndeckue aHoMaJui OTMEUYEHBI y 3Ha-
YUTETBHOTO YHMCIIa BUAOB KUBOTHBIX. Cpean Ha3eMHBIX TO3BOHOUHBIX
OOJIBIIION MHTEPEC BBI3BIBACT H3YUCHUE aHOMAIHH Y ampuouid. Cymect-
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BYET HECKOJIBKO ITPEITOIOKEHIH 0 IPUINHAX BOSHUKHOBEHUS MOP(O-
JIOTUYECKUX aHOMAJIUH y 3¢MHOBOJHBIX [bopkuH u ap., 2012], onHako
€IMHOJTYIITHOTO MHEHUS CPEJI CIIeIINAINCTOB Ha 3TOT CUET HET.

[To muenuro M. A. IlIumkuna (1984), Ha 0CHOBaHWY JAHHBIX O BCTPE-
4aeMOCTH aHOMaJIM MOXKHO CJIeNIaTh BBIBOJI, YTO HA CAMOM JIEJIe B KaXK-
JIOW HCCIIeIOBAaHHOM BEIOOPKE OIMHAKOBBIX AHOMAITMI MBI HIMEEM JIUIIIb
4acTh 3B€HHEB HETPEPHIBHON I'paJlalliil TEHOTHUIIOB, PA3THYAIONINXCS
M0 CTEMEeHU YCTOMYMBOCTH B pealin3alii aHOMaJIMi B IIOTOMCTBE
ot 0 10 100 % B naHHOM quana3zoHe ycaoBuil. O4eBUIHO, Mbl UMEEM
JIEJIO C TIOUCKaMU TPAHMII, KOTOPBIX HET B MPUPOIE.

Cpenu MHOXecTBa ImyOnuKanuii 00 aHOMaMusIX aMpUOU 3HaAYN-
TeJbHAs JI0JIs MPUHAJUICKUT paboTaM, TOCBSIIEHHBIM aHAIIN3Y BCTPE-
4aeMOCTH 0CO0€H ¢ aHOMAJIHSIMK B IIPUPOIHBIX NOMysSusaX. imeHHO
TaKoTO poja paboTHI AIOT 00IIee MPEJICTABICHUE O TOM, KAKOW MOXKET
OBITh N3MEHYUBOCTh MOP(OJIOTHIECKUX NMPU3HAKOB B €CTECTBEHHBIX
YCIIOBUSAX OOUTAHHUS.

Panee HaMu ObLTH OTIFICAHBI 0COOEHHOCTH PACIPOCTPAHEHUS MOP-
(omornyecknx anomMaini B ycinoBusix I. Kazanu [3amanetnuaos, 2003;
3amaneTnuHoB, XaipytauHos, 2005]. Hacrosimas cTaThst mocBsiieHa
0030py BCTpeuaeMoCTH MOP(OIOTHIECKIX aHOMAJIHI 0€CXBOCTBIX aM-
(hnOMit B TPUPOTHBIX MOMYIIANNAX, HE TIOABEPIKEHHBIX aHTPOMIOTEHHO-
My BO3ACHCTBUIO HA Tepputopuu PT.

MarepuaJ 1 MeTOAbI

Marepuan 611 cOOpaH B TeUCHHE KOMIUIEKCHBIX MOJIEBBIX HCCIIE-
noBaHuil B 2000-2011 rr. Ha TEppUTOPUH PABTUUYHBIX IPUPOIHO-TEP-
PUTOPHATIBHBIX KOMIUIEKCOB (PUCYHOK). B 00miell ci1oXHOCTH HaMu
ObLT0 coOpano 643 ocobu st BUI0B OeCXBOCTHIX ampuouii: Bufo bufo
(Linnaeus, 1758)—21 (B3pocibie ocodn), Pseudepidalea viridis (Lauren-
ti, 1768) — 85 (27 B3pocnbix ocobeit u 58 ceronetok), Pelophylax ridi-
bundus (Pallas, 1771)—260 (71 B3pocnbix u 189 ceronerok), Pelophylax
lessonae (Camerano, 1882) — 110 (B3pocmbie ocodn), Rana arvalis (Nils-
son, 1842) — 167 (85 B3pocinbix u 82 ceronerka). Hamu ObL10 BBIsIBIIE-
HO 3 Tuna MmopQorornuecknx anomanui no knaccudukarmm O. /1. Hek-
pacoBoii (2008): L4. A. Dxrponaktunus (Ectrodactyly): orcyTcTBue He-
KOTOPBIX ILIEJIBIX MaNblleB, aHOMaNWHU B Buje kirentau; L5 B. [lomuda-
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Kapra-cxema Pecrry6nuku Tatapcras.
YcnoBuble 0003HaueHUS: |-V — 0003HaUEHIS TPUPOTHO-TEPPUTOPHUATEHBIX KOMITIIEK-
co; | — IIpenBomxne; 11 — 3amagnoe [Ipenkamse; 111 — Bocrounoe [Ipeaxambe; IV —
3amagnoe 3akambe; V — Bocrounoe 3akambe. Mecta coopa marepuana: 1. Pandckuit
yuactok BKI'TI3 (3enenononbckuii p-H); 2. 3akasnuk Jonras nonsHa (Tetromckuii p-
H); 3. 3akaszuuk «Kuuke-Tan» (Arpeisckuii p-H); 4. OkpectHOoCTH T. bynrap (Cmac-
ckuit p-H); 5. Capanunckuit yaacrok BKI'TIB3 (Jlaumesckuii p-u); 6. ['KI13 Yynnan
(Beicokoropckuii p-H); 7. Ypounuie YekaH (A3HaKaeBCKUI p-H)

nanrus (Polyphalangy): wactuunoe nyOnupoBaHue (aiaHr MmaibleB
(acuMmMeTpuvHOE U cUMMeTprYHOE TiposiBieHne); HE. A. Anodranmus
(Anophthalmia): HegocTarommii 1a3. M3 Bcex ocoOeil, y KOTOpBIX ObLTH
0o0OHapyKeHbI KaKue-1100 aHOMaJIMi, HAMU HU pasy He ObUIM OTMeue-
HBI COUYETaHMs KpalHUX BapUAHTOB PAa3BUTHUS.

B kauecTBe noka3zareseil py OLEHKE YacTOThl aHOMAJIMH B Ipezie-
JIaxX OZHOM IOIYJISIMHU MbI OLIEHUBAJIH I10KA3aTeJIb BCTPEYAEMOCTH 0CO-
Oeit ¢ anomanusamu P . JlaHHbIH 1TOKa3aTenb Mbl PACCYUTBIBAIN KaK
JIOTII0 0CO0EH ¢ KOHKPETHOW aHOMaJIMel OT Bcex ocobell B BHIOOpKeE.
JLJ1s1 4uCTOTHI MBI OTAEIBHO OLICHUBAJIH JJAHHBIE 10 CEr0JIETKAaM 1 B3pOC-
JIBIM 0COOSIM.

BaxuelmmM acrieKToM B H3y4eHHH MOP(OIOTHUECKUX aHOMAIIUH
y aM(puOuil B IpUPOTHBIX HOMYIISLHAX SABISACTCS OLIEHKA YaCTOThI CIICKT-
POB MJIM BapUAHTOB OTKJIOHEHUs OT HOpMBI. [logoOHsIii moaxox crpa-
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BEJUIMB NP HAJIWYHU 3HAYUTEIHEHOTO YHCJIA BHISBICHHBIX aHOMAJIHH.
B nHamewm ciydae He yaanoch NIPUMEHNUTh HU OJJMH M3 CTAaTHCTHYECKUX
NPHEMOB, KOTOPBIE HCIIOIB3YIOTCS B aHAJIOTHYHOTO poja paboTrax.
B 9T0ii cBs131 MBI COWIN BO3MOYKHBIM OLIEHHTH TOJIBKO KOJIMYECTBO aHO-
MaJIiii, KOTOpbIe OBLITH OTMEUEHBI Y Pa3IMYHBIX BUIOB (Tadm. 1).

Tabnuma 1

Pa3noo0Opa3ue MopdoaorniyecKkux aHoMauii
B NPUPOIHBIX MONMYJIANUAX 0ecXBOCTHIX aMGpuonii
Ha TeppuTopnu Pecny0nuku Tarapcran

Bun

Tun anomanu

B. bufo (ad)

Ps. viridis (ad)

Ps. viridis (juv)
Ps. viridis (juv)

P. ridibundus (ad)
P. ridibundus (juv)
P. ridibundus (juv)
P lessonae (ad)

P. lessonae (ad)

P. lessonae (ad)

R. arvalis (ad)

R. arvalis (ad)

=

. arvalis (juv)

=

. arvalis (juv)

=

. arvalis (juv)

Ionudananrus CHMMETpUYHAsT
DKTPONAKTHITHS aCHMMETPUYHAS
Tonudananrus acuMMeTpUIHAS
Ionudananrus CHMMETpUYHAsT
Tonudananrus acuMMeTpHIHAS
Tlonudananrus acuMMeTpUYHAS
Ionudananrus cCHMMETpUYHAsT
Tonudananrus acHMMeTpUIHAS
Ionudananrus CHMMETpUYHAsT
AnTO(dTanMus

Tonudananrus acHMMeTpUYHAS
DKTPOAAKTUIINS ACHMMETPUYHAST
Tonudananrus acHMMeTpUIHAS
TMonuganaHrusi CAMMETpHYHAS

OKTPOAAKTUINS aCUMMETPUYHAS

HaumenbIiiee unciio aHoManuii HaMu ObLIO BBISIBIICHO y CEpOH xka-
Ob1 — 1. Bosiee mupokuii criekTp aHoMayuid ObUT 3a)UKCHPOBAH Yy 3€-
JICHOM xa0bl — HAaMU OBUI BBISIBJICH OJIMH BAPHAHT y B3POCIIBIX 0CO0CH

U ]IBa — Y CETOJICTOK.
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[MpumMevarebHbIM MOMEHTOM, Ha HAIll B3MVIS, SIBJISIETCS TO, YTO
y 03EpHOM JIATYIIKH HAMHU OB BBISIBIICH TOJBKO OJTUH THIT AHOMAJTHIHA —
nonudananrus. Heo6XoauMo OTMETUTh, YTO CHMMETPHYHOE TPOSIBIIC-
HUE ObIJIO OTMEUCHO MCKITIOUUTEIBHO Y CErOJETOK.

VY npynoBoi JIATYIIKA HAMH OOHAPY)KEHO JIBA THIA aHOMAJHMA
(OBLTH BBISIBICHBI ACUIMMETPUYHBI U CHMMETPHYHBIN BapUaHT MOJIU-
(hananrum). HeoOXxommmMo OTMETHTB, YTO BCE BapUAHTHI OBLTH OTMEYe-
HBI Y B3POCIBIX 0COOCH.

Haubonee nokaszarenbHasi KapTHHA HAMH OOHApYXKEHA B MOMYJIs-
[USX OCTPOMOPIOH JISATYIITKH. MBI BBISIBUJIM J{BA THUITA AHOMAJIUHN Y 3TO-
ro Bujga. Heo0XoaumMo OTMETHTh, YTO ACHMMETPHYUHAS SKTPOIAKTHITUS
U aCHMMETPHUYHAs TONH(paTaHTHs OTMEUEHBI KaK Y B3POCIBIX 0CO0CH,
TaK U Y CErOJIeTOK.

B Tabun. 2 npeacTaBieHbl JAHHBIC [0 BCTPEYAEMOCTH aHOMATTHI.

Tabnuma 2

Ilokazarean BeTpevaemocTu P, MOP(OI0rnuecKuX aHOMAIHI
B NPHPOIHBIX NONMYIANHUAX 0ecXBOCTHIX aMGpuouii
Ha TeppuTopuu Pecnyonnku Tarapcran

OGbem acHMMET- [CHMMeT-
MecTtoobutanue (Bospacf{:frpynna) Billf,o}f- Tun anomamuu pg:;;x pg:;;x
aHTOB aHTOB
Pauncga B. bufo (ad) 21 | Ionugananrus 0| 4,76
Pancga R. arvalis (ad) 68 | Tonmudananrus 2,94 0
DKTPONaKTUIHS 1,47 0
Pancga R. arvalis (juv) 82 | Homudananrus 2,44 | 1,22
DKTPONaKTUIHS 1,22 0
Pauda P. lessonae (ad) 78 | lomudananrus 2,56 | 1,28
AHTO(TANIMUS 1,28 0
Honras [Monsna | Ps. viridis (ad) 27 | DKTpOmaKTHINS 3,7 0
Homnras [Monsina | Ps. viridis (juv) 31 | onudananrus 16,1 | 6,45
Houras [Tonsua | P, ridibundus (juv) | 64 | Tonugananrus 59,41 14,1
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OkoHYaHnue Tabm 2

O6Bem ACHMMeT- [cHMMeT-
Mecrtooburanue Bun BbIOOP-| Twum aHOManuM | PUYHBIX |pPHYHBIX
(BO3pacTHas rpymma) KH, n BapH- BapH-

aHTOB aHTOB

Kuuke-Tan P. ridibundus (juv) | 58 | [Nonudananrus 1,72 0
Bonrapsr P. ridibundus (ad) | 42 | [Nonudananrus 2,38 0
Bonrapsr P, ridibundus (juv) | 67 | [Nomudananrus 4,48 | 1,49
Bonrapsr Ps. viridis (juv) 27 | Honudananrus 3,7 0
Capausl R. arvalis (ad) 17 | Honudanaurus 5,88 0
Uynmax P. lessonae (ad) 32 | ArTodranMus 3,13 0
Uekan P, ridibundus (ad) | 29 | [Nonudananrus 3,45 0

HawuGonee maccoBoit anomanueid, Kotopast Oblla OTMEUeHa y BCEX
WCCIICZIOBAaHHBIX BUJOB, sIBJsieTCs Monudananrus. 3a HCKIIOYCHUEM
OJIHOTO CJIy4asi, BCE OCTaJIbHbIC CIIydan MOoIU(alaHTHH OB OTMEYe-
HBI Ha 33/IHUX KOHeUHOCTsX. [IposiBieHueM nonupaiaHriuy sBIsIOCh
YABOCHHUE JUCTAIBLHON (hajaHru mepBoro mnajibia. [IpenmyiiecTBeHHO
OBLIH OTMEYEHBI aCHMMETPHUYHBIC TIPOSIBIICHHSI.

EnvHCTBEHHBIM MCKITIOYEHUEM U3 OOILEro MpaBujia CTall clydail
nosuganaHrum y cepoii xaosl B. bufo. Tosbko y 3TOro Buja ObLIO OT-
MEYEHO CUMMETPUYHOE MPOSBICHUE MOTH(ATaHT U HA IEPETHUX KO-
HEYHOCTSIX.

CymiecTBEHHBIM MOMEHTOM TaKXKe SIBISIETCS TO, YTO CyMMapHas
94acTOTa BCTPEUACMOCTH IMOJU(pAIAHTUU B MPUPOIHBIX IOMYIISAIUIX
oKazaach B psJIe CITyyaeB BBILIC, YEM B YCIOBUSIX ypOaHU3aLIUHU CPE/IbI
oburanus. HanGonee mokazaTenbHbIM B IAHHOM CJTy4ae SIBJISCTCS BbI-
OopKa cerojeTok 03epHoU narymku P. ridibundus, coOOpaHHBIX Ha Tep-
putopuu 3akazHuka Jlonras monsiHa. BerpeuaeMocTh acHMMETPUYHO-
ro nposiBieHus nonudananruu nocturaet 59,4 %. B nureparype orme-
qaloTCs OoJiee BEICOKHE YaCTOTHI BCTPEYaEMOCTH aHOMAITH. BeposiTHO,
3[16Ch MBI MOJKEM YK€ TOBOPHTH O MacCOBBIX aHOManusx [KoBaneHko,
2000].
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DKTpOAaKTUIINSI HAMH ObLTa OTMEUCHA Y 3eJICHOH ka0l Ps. viridis
U OCTPOMOPIOH IATYIKH R. arvalis. Bo Bcex ciydasx HaMu oOHapyxe-
HBbl aCUMMETPUYHbBIE BApUAHTHI HA 33JJHUX KOHEUHOCTIX. CymMmMapHoe
MpOSIBJICHUE JAHHON aHOMAaJIMU He TpeBbIao 3,7 %. 9To COOTBETCT-
ByeT NoHATHIO0 (hOHOBOH BcTpedaemocTu [bopkun u np., 2012].

AnTOodTanmus Obuta OTMEYEHA TOJBKO Yy MPYJOBOH JISATYIIKA
P. lessonae. IIpumedatenbHO, UTO JaHHAs aHOMAJIUSI OTMEUEHA HCKITIO-
YUTEJIBHO Y B3POCIIBIX 0co0ei. BeTpeuaemocts He npeBbimana 3,13 %.

[TosmyueHHbIe HAMH pE3yIBTATHl MBI paCCMaTPHUBAEM UCKITIOUUTENb-
HO B Ka4eCTBE TIEPBUUHON MHPOPMAIMH 110 BCTPEUAEMOCTH aHOMAIIUH
B IIPUPOJHBIX MOMYJSIUKAX B peaenax PecnyOnuku TarapcraH.
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O BAPUAHTAX B CTPOEHUHA KOHEYHOCTEM
B IOoNnyJsAAnuAaX CUBUPCKOI'O YIUTIO3YBA
(SALAMANDRELLA KEYSERLINGII DYBOWSKY, 1870,
AMPHIBIA, HYNOBIIDAE)

JI. B. 3meeBa
WucTtutyT sK0morun pacteHuit u xuBoTHBIX YpO PAH (Exarepun6ypr)

VARIANTS OF ANATOMY STRUCTURE
IN SIBERTAN SALAMANDER POPULATIONS
(SALAMANDRELLA KEYSERLINGII DYBOWSKY, 1870,
AMPHIBIA, HYNOBIIDAE)

D. V. Zmeeva
Institute of Plant & Animal Ecology, Russian Academy of Science,
Ural division (Ekaterinburg)

Were analyzed variants of the structure of Siberian salamander
Jjuvenile’s limbs from natural populations. It was found that share
of individuals with structure deviated from standart is 79,2 %.
It was mentioned variants with polymerization and oligomerization
of the constituent elements. Polimerization is more frequent variant.
To clarify the concepts of normal limb structure of Siberian sala-
mander is needed more researches.

Ananuzupyromes 6apuanmol Cmpoenusi KOHeuHoCmell ce2oie-
MOK cubUpcKozo yeno3yoa uz npupooHslx nonyisyui. Yemanoeie-
HO, 4mo 007151 0cobell ¢ GaAPUAHMAMU CMPOEHUS, OMKIOHSIOUWUMUCS
om cmanoapmuwix, cocmasuna 79,2 %. Ommeuenvl Kak noiumepu-
3ayus, Maxk u OIU2OMepU3ayUsL COCMagaowux snemenmos. Yawe
scmpeuaromes eapuanmol ¢ noaumepuzayuei. Tpebyemcs npose-
Oenue OONOTHUMENbHBIX UCCTeO08ANULL OISl YIMOYHEHUsS. NPeOCmas-
JIeHUTL 0 HOpMe CIMPOEHUsL KOHeYHOCmell CUOUPCKO20 Yyeno3yoa.

Cubupckuil yrino3yd OTHOCUTCS K YMCITy HanOosee IPUMUTUBHBIX
IpeAcTaBuTeNeH HU3MIMX HA3eMHBIX TI03BOHOYHBIX, SIBJISETCS IIPH 3TOM
MoHOmIeTnIeckoii BeTBbio [[losipko, 2010]. OmHako umes Takue «He-
COBEpILECHHbIE» MPU3HAKH, BUJI 3aHUMACT CaMblil LIMPOKHIA apean cpe-
I1 36MHOBOZHBIX, YTO TOBOPHUT O €r0 HKOJIOTHYECKON IUIACTHYHOCTH
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[bepman, 2002]. Ceromns B cemeiicte Hynobiidae HacuuThIBarOT 0KO-
710 50 Bu0B, 00beinHsIeMbIX B 8—10 pomoB, TakuM 00pazoM, 3TO TPEThE
10 BHJIOBOMY OOTaTCTBY ceMeicTBO XBocTaThixX [Frost, 2009].

Cy1iecTByeT IPEANoIOKEHNE O €T0 OIN30CTH K HCTOKaM IPOUCXOXK-
JEHHUS LeJIOT0 psifia IPYII, @ UMEHHO: K cTerouedanaM 1 capKonTepH-
rueBbIM pbidam. C 1o3uIuii 3BOIIFOIIMOHHOM Mopdosoruu S. keyserlingii
SIBIISICTCSl YHUKATBHOM MOJIEIIBIO JJIsl BBIICHEHHS PsiJia 3aKOHOMEPHOC-
Tell popMUpOBaHMS 36MHOBOJIHBIX M TETpParoj B meioMm [Vorobyeva,
1998]. locToBepHO y11103yOBI M3BECTHHI HAYMHAS C MHOLIEHA-TUIMOIICHA
Kazaxcrana u EBponsl. B Cubupu octarku cubupcekoro yrio3yoa Haiise-
HBI TTOKA JIMIIIb B TOJIONEHOBBIX OTJIOKEHHUSX [ Xo3alkui, 1982; Uxuksa -
3e,1984]. OgHako HeAaBHUE HAXOAKH KPHUIITOOPAaHXOUIHBIX aM(DuOuii
U3 I0pBl U PaHHEro Mella ceBepHOro Kurast 1eMOHCTpHUPYIOT 3HauH-
TEJILHOE CXOJICTBO ¢ perleHTHBIMU Hynobiidae, uto npennonaraer 1m-
TEJNBHYO HCTOPHIO 3BOITIOIINH cemericTBa Hynobiidae. LlenTpom mudde-
peHmnmanuu camoro cemericta Hynobiidae cunrarorcs ropsl ieHTpaib-
Horo Kuras [Fei, Ye, 1984].

S. keyserlingii BXogMT B CEMEHCTBO, KOTOPOE COCTABISET IPYIIITY
0a30BBIX TAaKCOHOB XBocTaThiXx ampuomii [Shubin, Wake, 1996]. [1pu-
BE/IEM OCHOBHBIC XapaKTepPHbBIE YePThl yrio3yoa:

1) npoxcumonucranabHas auddepeHunanus npeakcuaabHOU, Me-
JIMAJIbHOM U TMOCTaKCUAJILHOW BETBEH BCIIEICTBUE paHHEr0 00pa3oBa-
HUSI ME3CHXHUMHOM MacChl y OMQypKalnu 3eHronous;

2) nepBoHayajIbHasl CBA3b MEAUAIBHON BETBU C NOCTAKCHAJIBHOM
B 00JIACTH WHTEPMEHAILHON KOHICHCAIINY;

3) panee oOpa3oBaHHE MHTEPMEANAIbHON KOHIEHCALUU B OJIM3-
KOM KOHTaKTe C yJabHapHOH ((huOyssipHON) KOHIEHCAIINEH;

4) noMUHMPOBaHUE 3aAHEH WIN MOCTAKCHAILHON BEeTBU (yJIbHAp-
HOW-(hUOYIIpHON) Ha paHHEM Pa3BUTHU KOHEUYHOCTH;

5) otHOCHUTENbHO No31HEe hopMmupoBanue basale commune, KOTO-
past BOSHUKAET INIaBHBIM 00pa30M Kak HeOosbIIasl JucTaabHasi-2 KOH-
JICHCAIHS B OCHOBAHUH BTOPOTO IMaJIbIIA U TO3/JHEE CITUBAOIIASICS C JTUC-
TaJbHOM-1 KOHICHCAIHEH;

6) CIIMSTHUE CKEJIETHBIX DJIEMEHTOB MPEAOUTHTEIBHO B IPOI0Ib-
HOM, YeM B MOTIEPEYHOM HaIpaBlICHUH; 00BIYHO 00beTMHEHUE MEINAITb-
HBIX JIEMEHTOB C IOCTAKCHAJILHBIMH, YeM C IIPEaKCHAIbHBIMU;
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7) B 75 % cnusuue intermedium c ulnare;

8) HamM4Ke MBYX IEHTPAIBHBIX AIIEMEHTOB B CTAHAAPTHOW MOp-
¢domoruu;

9) HanM4YKe XOPOIIO Pa3BUTOTO JIOITOBPEMEHHOTO ITHIEPMaIbHO-
0O IJIaBHUYKA MEXKY [EPBBIM U BTOPBIM MAJIbLIAMU, UCIIOIb3YOLIET0-
csi B OallaHCHPOBKE ¥ JIOKOMOIIMH JIMYWHKH KaK [EHOTCHETHYeCKas
amarntanus [ Vorobyeva, 1996].

Lenbro TaHHOM paOOThI SIBJISIIOCH H3YUCHUE BapuaOeIbHOCTH B CTPOC-
HUU KOHEUHOCTEH CEeroyieTOK CUMOUPCKOro yIio3yoa MpUpPOIHBIX MOITY-
Jsui. B CBS3M ¢ MOCTaBICHHOW LIEIbI0 HEOOXOAMMO OBLIO PEIIUTh
cleAyrouure 3a1aun:

1. OcBOUTh METOIUKY MPOCBETIICHUSI MITKUX TKaHEH MO METOLY
JloycoHa 1 OKpaImBaHUE CKEIeTa C MOMOIIbI0 OMHAPHOTO KPaCUTESI.

2. MccnenmoBars (heHOTHTTHYECKHE 0COOEHHOCTH CTPOCHUS Ay TOTTO-
TS psijia TIOMYISIIHA, (POPMHUPYIOIIETOCS B YCIOBHIX aHTPOMTOTEHHOTO
BO3JICHCTBHUS U, B YACTHOCTH, KaK 3JIEMEHT CKEJIETa CyLIECTBEHHO 3aBU-
CHUMOTO KaK OT BHEITHUX, TaK U OT BHYTPEHHUX (haKTOPOB.

3. CpaBHUTD HAIlIM JAHHBIE C IUTEPATYPHBIMHU, IOTYUCHHBIMU B JIa-
0OpaTOPHBIX YCIOBHSIX.

MarepuaJi 1 MeTOAbI

HccnenoBanue BBITIOMHEHO HA cerojiieTkax Salamandrella keyser-
lingii, Hacemsromux cienyromue aeconapku: lapramcekuii, Kannnos-
ckuit, FOro-3anmagnsrit. O6bem BeIOOpKH cocTaBma 82 ocoou. ObeciiBe-
YUBaHWE MATKHAX TKaHEH MPOU3BOAMIOCH IO MeTony Jloycona (1926)
U C IIOMOILBI0 IpUMEHEHUs1 OuHapHoro kpacurens. [Ipenapatsr npo-
cmotpensl Ha mukpockorie Nikon Eclipse 80i, doTtorpadun cnemanst
nipu omottu poroxamepst BenQ DC C640.

PesyabTarsl n o0cyxkaeHue

Homnst oco0eit co crangapTHOM MOpdoIornell KOHEYHOCTEH cocTa-
Buia 20,7 %, COOTBETCTBEHHO 10151 0COOEH ¢ aHOMaJIbHBIM Oa3UIIOqH-
yMoM — 79,3 % (tabnuna). Takum o0pa3oM, ObLI ITOCTABIEH BOIIPOC:
CYLIECTBYET JIU TAKOE IIOHSITHE, KaK CTaHJapTHOE (HOPMaJIbHOE) CTpoe-
HUe 0a3unoanymMa KOHEYHOCTeH y CHOMPCKOTO yrito3yba?
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Kogastenko (2003) B cBoeii padote 1o 3hhexTy HOpMbI, OIIpeIess-
€T ATO NOHATHE KaK HanboJee YacTo BCTPEYaroLIeecs CTPOCHUE U KOM-
OMHALINIO AIEMEHTOB cKejeTa. OHAKO B JAaHHOM CIIy4ae Mbl CUUTAEM,
YTO MPUMEHSATH TAKOE MOHSATHE HE COBCEM 11€1eCO00pa3Ho, CKopee Bee-
0, €ro MOXKHO PaccMaTpUBaTh KaK OJMH U3 BAPHAHTOB CTPOCHHUSI, KOTO-
poe B OHTOT€HE3e BO3ZHHKAET MEPBBIM KaK OJHA U3 CTAaIUi Pa3BUTHSA
aKCHaJIbHOM, MEIMAIbHOM M ITOCTAKCUaIbHOM BETBEN. Y CEroJIETOK pac-
HOJIOXKEHHE, KOJTMYECTBO 100AaBOUHBIX JIEMEHTOB, CIMSIHUE KOCTEH SIB-
JSIFOTCS Pe3yJbTaTOM TapPMOHHYECKOTO Pa3BUTHS B X0Jie MOp(OreHesa.
KonnuectBo BapuanToB cTpoeHus koHeuHocTei: 37. Ha nepennux mna-
nax 15 BapuaHTOB CTpOeHUs, Ha 3aAHUX — 23. B maboparopHsIX ycio-
BusAX 11 BapuaHTOB Ha MepeHUX KOHEYHOCTAX U 16 Ha 3a1HUX.

KonnuyecTBO aHOMAa/IHii B KOHEYUHOCTAX

KOHEUHOCTS CTaHZ[apTHa}I Yucno aHOMaHLHBIX CoueTaHHBIE
Mopdomorus, % KOHEYHOCTeH, % aHoMaluH, %
Iepenuss npasast 7,3 42,6 9,7
JleBas mepemmss 65,8 34,1 8.5
IIpaBas 3aguss 63,4 36,5 12,1
JleBas 3aguss 67,0 32,9 6,0

[Ipu cpaBHEHMH, B 0011IEM, TIEPEAHUX U 33]JHUX KOHEYHOCTEH M0 CTaH-
JapTHOM MOP(OJIOrHUH MOTyYeHBI CIICIYOIIHE IJAaHHBIC: IIEPETHIE HOTH —
42,6 %, 3anpHue — 46,3 %. Y B3pocibix yriio3y0oB HaOJonaeTcs oopat-
Has CUTyallys: Ha TIEPETHUX KOHEYHOCTSAX BCTPEUaEeMOCTh aHOMAJTHI To-
pasmno BEIIIE, YeM Ha 3a/IHHUX, BCICACTBUEC PETCHEPAINH TOCIIE KAKHIX-
100 MEXaHUYECKUX MOBPEeKIecHUI. Hamnure aHomManbHOM perenepa-
I[UU, CBA3aHHOW C TpaBMaMu B OpadHbIM Nepuoj MO0 HaraJleHueM
XHUIIHHUKOB, 3BHAYUTCIbHO UBMCHACT KaPTUHY BCTPEIACMOCTHU aHOMaJIHﬁ,
CIIOXUBIITYIOCS B IIpoliecce onTorenesa [Bepmunun, 1990]. B nanaom
CJTydae Hallli IAHHBIE II03BOJISIOT CYANTH O PEalIbHON CUTYalllu B CTPOE-
HUW KOHEYHOCTEH €IIIe HE B MMOJIOBO3PEIbI Mepruoa (CM. PUCYHOK).

IIpu cpaBHEHUU ITPaBBIX U JIEBBIX KOHEYHOCTEW MOXKHO BBIIBUHYTh
MPEIIIONI0KEHHE 0 HAanbOoJIee YacTO MCIIOJIb3YEMBIX B JIOKOMOIIUU KO-
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B nentpe: cranmaptHas MOP(OIOTHsI KOHEUHOCTH.

O6o3unauenus: R — os radius; T — os tibia; U — os ulna; F — os fibula; r — radiale; t —
tibiale; i — intermedium; u — ulnare; f — fibulare; c1 — centralia 1; ¢2 — centralia 2; ¢3 —
centralia 3; bc — basale commune (d1 + d2); d3, d4 — distale carpale/distale tarsale

HEYHOCTEH, 1100 O HaTM4YHWK HANpaBICHHON acuMMeTpun. B nanHOM
cily4ae B TIPaBOM TepeHel KOHEYHOCTH BBISIBIICH HAMOOIBIINHA MPO-
1eHT anomanui (42,6 %) ¥ TOCTaTOYHO BBHICOKHM MPOIIEHT COYETaH-
HbIX aHoManuit (9,7 %). Taxke Ha TpaBoi 3aaHEH HOTE KOJMYECTBO
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anomaui — 36,5 %, coueranubpix anoManmii 12,1 %. MoXHO BBIIBH-
HYTb MPEAIOJIOKEHUE, YTO «IIPABIIM» CPEIU yIII03yOOB BCTPEUAOTCS
qarie, 4eM «JIeBIIn». TakKe BOSHUKAET BOIPOC: HATUINE COUCTAHHBIX
AHOMAJIUH — CITy4allHOCTh MJIM 3aKOHOMEPHOCTH? B HalleM ucciieoBa-
HUU KOMOHMHAIINY PA3JIMIHBIX Malb(hopMaIliii Bcerna ObLIN pa3HEIe.

3aki04eHue

1. Honst ocobelt ¢ OTKIOHEHUSAMH OT MOP(HOIOTHHA KOHEYHOCTEH,
CUMTAaBILEICs CTaHAAPTHOM, cocTtaBuia 79,2 %. Takum oOpas3om, npen-
CTaBJIEHHE O HOPME CTPOCHUS KOHEUHOCTEH CUOUPCKOro yIiio3yba Hyxk-
JTaeTCsl B yTOUHEHUU.

2. B BbIOOpKax CEroyieToK M3 MPUPOAHBIX MOMYJISLUI OTMEUCHO
ropaszo OoJblliee YHCIO BApPUAHTOB CTPOCHUS, HEKENIU B JIabOpaTop-
HBIX. J[7151 mepelHnX KOHEYHOCTEH BBISIBIEHO 15 BapHaHTOB CTPOEHUS
Oazunonuyma, Juis 3a1HuxX — 23. KapTuHa 1eBUaHTHBIX (OPM CTPOCHUS
KOHEUHOCTEH B3pOCIBIX 0CO0CH OTIMYaeTcs 10 NPUUNHE BO3PACTHBIX
pasInuMid, a TAKXKe HAINYMSA AaHOMAJIbHOW pereHeparim.

3. Ilonmumepu3anys 31eMEHTOB BbIpaKeHa ropas/io yalle, YeM ClIu-
SIHH€ WJIN OTCYTCTBHE JIEMEHTOB, UTO MOJACPKUBAET THUIIOTE3Y O TOM,
YTO YI7103yOBbI OCTATOUHO OJIN3KH I10 CTPOCHUIO KOHEUHOCTEH K CTEro-
nedanaM 1 CapKONTEPUTHEBBIM PhIOaMm.
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IDPPEKT CUAMCKUX BJIU3HELIOB
TAJIIOKA OBBIKHOBEHHOM (VIPERA BERUS)

A. A. UBanoB', B. C. I'ymennsiii’, B. A. Baxapes®
"PecnyOnukaHcKuii 3aka3HUK «BeiroHomanckoey (Beironorn)
*TocyaapcTBeHHOE yupexaeHne « poIHEHCKUI 300I0THYECKUI apK»
*TocynapcTBeHHOE yupekaeHne «MO3BIPCKHIA FOCY1apCTBEHHBIN
negarornyeckuil yausepcerurer um. W. I1. [lamsakuna»

SIAMESE TWINS EFFECT OF ADDER (VIPERA BERUS)

A. A. Ivanov!, V. S. Gumenny?, V. A. Bakharev?
! Republic Wildlife Preserve «Vygonoshchansky» (Vygonoshchy)
2 State Institution «Grodno Zoo»
3 Mozyr State Pedagogical University Named After I. P. Shamyakin

In the paper it is reported about an interesting discovery —
a juvenile snake with two heads. The author discusses the problem
of this anomaly origin and compares with other researcher s data on
different groups of animals. The question of such phenomena causes
in the nature is discussed.

B pabome coobwjaemcs 06 unmepecHoii Haxooke — Mo1000U
3mee ¢ 08ymsa 2onoeamu. Aemop obcyscoaem npoodiemy 803HUKHO-
BeHUSA AKOU AHOMATUU U CPABHUBAEN ¢ OAHHBIMU OpPYeUX UCCie-
dosamenell Ha pazusix epynnax sxcugomuuix. Qbcyscoaemes 6onpoc
0 NPUYUHAX BO3HUKHOBEHUs MAKUX AGTEHULl 8 NPUPOOe.

B konrie urosist 2013 1. B 3KCIIEPUMEHTAILHOM CEpIICHTapuH Ha 0ase

pecITyOIMKaHCKOT0 3aKa3HIKa « BeiroHomanckuin MBaneBruuckoro paii-
ona bpectckoii obnactu (benapych) ojjHa U3 CaMOK T'a{FOKK OOBIKHO-
BEHHOM NprHecIa HOTOMCTBO, CPEAH KOTOPOIo 0Ka3anach ratoka c JIBy-
Ml TOJIOBaMH (pUCYHOK). [Ipy HaOmroneHNsIX 3a TOBEICHUEM 0COOH BbI-
SICHIJIOCh, UTO OJHA rojioBa ObLTa JOMHUHHpYIOIICH. Poxxienue Takoit
3MEH TPYAHOOOBSICHIMO, TOATOMY 3aHHTEPECOBAII0 MECTHBIX TE€PIIETO-
J0roB. MBI peliuiii MPOBECTH aHAJIU3 MPOsBICHUS P deKTa «cruam-

CKHX OJIM3HELIOBY» CPEIN )KUBOTHBIX U, B YACTHOCTH, 3MEH.
[IpoBenem kparkuii aHaau3 MpoodieMsl d3PPeKTa «CHaMCKHUX OIU3-

HELOB» B JKUBOTHOM MHPEC C MMOCJICAYIOIIHUM AHAJIN30M KOHKPETHOT'O
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ciryuasi. [lepBoe ynmoMmnHanue o cuaMckux OnmsHenax B EBporie oTHO-
cutcs K ApmeHun 945 ., X0Ts HbIHENIHEee Ha3BaHUe 3TOro eHOMeHa
MOSIBUIOCH TONBKO B 1911 1. Gnaronapst 3HaMeHUTHIM OpaThsiM banke-
pam — Yanry u OHry (3TH HMEHa B IEPEBOJIE C TAHCKOTO S3bIKa O3HaYa-
10T «TpaBbIit» U «JeBbIiy). Poqunuce onm 11 mas 1811 1. B Cuame
(ubrHe Tamnann). Tena ux ObLIM COGAMHEHBI B 00J1aCTH I'PYAMHBI KO-
POTKOH TpyO4aTOil XpsIIEeBOl CBI3KOH, HO cHaiika okazajach THOKOM,
TaK YTO MOCTENEHHO OHM HAYYHIIUCh CHICTh, a K 12 roiaM U XOJHTb.
Korna 6nu3Hens! crany B3pOCabIMU, JITHHA 3TOU CBsI3KU moctumia 10 e,
a mupuHa — npumepHo 20 cMm.

«CuaMmckue ONM3HEeBD — OUeHb pelikasi aHOMaJIHsl, BCTpedarona-
siCsl He TOJIbKO CPEJN JIIO/IeH, HO U Y APYTHX TPYII MO3BOHOUHBIX. Ha-
KOILJICHO JIOCTATOYHO OOJIbIIIOE KOJMYECTBO HH(POPMAIIMK O BCTpevae-
MOCTH CHAaMCKUX OJM3HEIOB KaK CpPeId MIICKOMHTAIOUINX (TPBI3YHBI;
KOIIa4YbH: IUKHE U IOMAIIHUE; COOaYbH — Yallle IOMAIIHUE; KOTIBITHBIC
W p.), TaK ¥ Cpeliu NTHULl, IPECMBIKAIOIIUXCS (Yepenaxu, 3MeH U Apy-
rue yenryiuareie) u pei0 [banadanos, 2012; Jlepya, 2011].

Haubonee nonHo 3G PeKT «cnaMcKux OIIM3HEIIOB» U3YUYEH Yy Yeio-
BEKa M B HAaIlIEM MaTepuale Mbl Oy/ieM MOJIb30BaThCs Kiaccuukarmen
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BUOB OJIM3HELIOB ¥ TEPMUHOJIOTUEH, pa3padOTaHHOM Ha IpuMepe ue-
JIOBEKa, KOTOpasl MpUBEIeHA HUXKE.

BrienstoT HeCKoIbKO BapHAHTOB cpacTaHus Onu3HenoB [Buku-
MeHaus|:

1. Topaxonaeu (thoracopagus) — cpactanue Ten B 001acTd TPya-
HOU KIeTKH. B ciyyae o01ero cep/iiia nepcreKTUBLI Ha JIONTYI0 )KU3Hb
KaK B ClIyyae XUpyprudecKoro pa3ieieHus, Tak U 03 Hero oueHb HeBe-
nvku. Takoii Tun cpactanus HaOronaercs B 35-40 %.

2. Omgpanonazu (omphalopagus) — cpacranue B HWKHEH 4acTH Tpy/I-
Hoii kieTku. Cep/Iiie He 3aTPOHYTO, HO OJIM3HEIIBI YaCTO UMEHOT OOIIYIO
NeYCHb, MUIEBAPUTEIBHBIN TPaKT, AuadparMy U Apyrue oprassl. Ta-
KoM THIl cpacTanus y 34 % cuaMCKuX ONHM3HELOB.

3. Kcughonaeu (xiphopagous) — cpactanue Xpsiei IpyHOM KIETKH.

4. Unuonaeu (iliopagus) — cpacTaHne B IMOJB3IOIIHBIX 00JIACTSX,
CIIMHOM K CTIMHE, BKJIIOUas ATOAUITEI. Takoi Tun cpactanus y 19 % cu-
aMCKHX OJIM3HELOB.

5. lle¢panonacu (cephalopagus) UMEIOT CPOCIIMECS FOJIOBBI, TYJIO-
BHIIIA )K€ pa3ziesicHbl. B 11e;10M Takue OJIM3Helbl He CTIOCOOHBI BEIKUTD,
UMes HEKOTOPBIE MTOBPEXKICHHS MO3Ta.

6. [{ecpanomoparonazu (cephalothoracopagus) — cpacranue roiona-
MU U TyJl0BHIIaMH. Takue Onu3Helbl He CIIOCOOHBI BBDKUTH 3a PEIKU-
MU HCKIIIOUeHUIMU. VIHOTIa HCTIOIB3YIOTCSl TEPMUHBI 9h010mopakona-
eu (epholothoracopagus) wiu kpanuomopaxonaeu (craniothoracopagus).

7. Kpanuonaeu (craniopagus) — CpOCIIHECs YeperaMmu, HO UMEIo-
nIMe pazaenbHblie TynoBuiia (2 % ciaydaes).

8. I[lapazumapmuvie kpanuonazu — 1Be CPOCIINECS TOJIOBbI C OJHUM
TYJIOBHILIEM.

9. Jluyegpaner (dicephalus) — nBe TOMOBBI, OHO TYJIOBHUIIE U JIBE,
TPH WK YeThIpe pyKH (Iunedain nudpaxuyc, Tpudpaxuyc u Terpadpa-
XHYC COOTBETCTBEHHO).

10. Hwumonaeu (ischiopagus) — nepejiHee COCAMHEHNUE HIYKHUX Yac-
TEl TeJla U CO CPOCIIMMUCS MO3BOHOYHUKAMU, pa3BepHyThIMU Ha 180 °
apyr K apyry. Tako#t Tun cpactanus y 6 % cuamckux OnnsHenos. Kak
BapUaHT — II03BOHOYHUKHU HE COEIMHEHbI, OHaKo 00a Ta3a GpopMupy-
0T OZIHO OOJIBIIIOE KOJIBIIO, BKITFOYATOIIEE Ba KPECTIA U IBa TIOOKOBBIX
cumpusa.
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11. Hwwuo-omepanonaeu (ischio-omphalopagus) — Hanbomnee xopo-
10 U3BECTHBIN TUII cpacTaHusl. BIM3HEIbl cOeTMHEHBI T03BOHOYHHKA-
MU, cpoctiuMucst B popme OykBbl Y. OOBIYHO OIM3HEIIBI UMEIOT YeThI-
pe PYKH U JIBE HJIK TPH HOTU. Takoi BapuaHT cpacTaHHs HE MOXKET ObITh
paszesieH, MOCKOJIbKY Y OJIM3HEOB Yallle BCEro o0Ias pernpoayKTHB-
Hasl ¥ BBIICJIUTEIIbHAS] CUCTEMBI.

12. I[lapanaeu (parapagus) — cpactanue OOKaMH, HHOT/1a CepIILe TaK-
xKe 3aTpoHyTo. Takoil Tun cpactanus y 5 % cuaMcKux OJM3HEILOB.

13. Junposzon (diprozopus) — 0/iHa T0OJIOBA C IBYMsI JIMI[AMH, PACIIO-
JIO’KEHHBIMU OOK 0 OOK.

14. Ilueonaeu (piropagus) — cpociecs: B 00JIaCTH KPecCTIa.

15. Tpuyegpanei (tricephalus) — peguaiimii ciyvaid cCpocImxcst Om3-
HEIOB, IIPU KOTOPOM NPOUCXOAUT HE JBOHHOE, a TPOHHOE CpallleHHE.
OObIuHO TpU OJM3HENIA UMEIOT OJMH TOPC M TPH TOJIOBBI.

WHuoraa onuH u3 OIU3HEIOB MPEeKpaIiacT IpaBUIHLHO pa3BUBATHCS,
napasuTUpys Ha HOPMallbHO Pa3BHBAIOIIEMCSI BTOPOM OpraHHU3Me.

3akioueHue

PestoMupyst BBILICH3II0KEHHOE, MOJKHO CHIENaTh CICAYIONINE BbI-
BOJIBI:

1. DpdexT «cnaMckux OTU3HEIOB» MPOSBISICTCS B Pa3IMYHBIX
KJaccax MO3BOHOYHBIX JKUBOTHBIX. [Ioka MBI He pacnonaraemM HHPOP-
MalueH JIHIIb 0 3 MHOBOIHBIX.

2. Ilpy4uHBI TOSBICHUS TAKUX OJM3HEIOB JI0 CHX MOP TOYHO HE
yCTaHOBJICHBI, KaK 1 B HamieM cirydae. Mmerommuecs GpakTsl He 03BO-
JISIIOT J1aTh OJHO3HAYHBIN OTBET.

3. 3adukcupoBaHHbBII HAMU (HaKT POXKJICHUS U IOCTICTYIOLICH KH3-
HU JIByXTOJIOBOM TaJ(IOKH KJIACCUPUIMPYETCS KaK OUYeHb PEAKoe, HO
HE YHUKQJILHOE SIBJICHUE B IIPHPOJIE, TAK KAK UMEHHO ITOJI00HBIE BapH-
aHTBI CpacTaHKs 3a()UKCHPOBAHBI U Y APYTUX 3Meii. B KOHKpeTHOM city-
Yae CTAJIKMBACMCS C TIPOSIBICHHEM JTHIE(DaIoB.

Bbubaunorpaduyueckne ccplikn

banabarnos P., 2012. Crnamckue OITU3HEIH B )KUBOTHOM Mupe. PyOpuka
YKuBotusie. HemosuanHoe [DnexTpoHHbIH pecypc]. Pexum moctyma: http:/
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elive.com.ua/siamskie-bliznecy-v-zhivotnom-mire/ (mara oOpameHus:
01.08.2013).
Jlepya M. A.,2011. MytanTsr. M. : Actpens : CORPUS. 560 c.
Buxunenaus [OnekTpoHHBINH pecypc]. Pexxum moctyma: http://
ru.wikipedia.org/wiki/%D1%E8%E0%ECY%F1%EA%ES8%ES %E1%EBY%ES8%
E7%ED%ES5%F6%FB (mara obpamenus: 05.08.2013).

K U3YYEHUIO MOP®OJIOTMYECKUX AHOMAJIUIA
BECXBOCTBIX AM®UBUI
HA TEPPUTOPHUHU KAJTYKCKOM OBJIACTH

B. A. Kop3ukos!, C. K. Anekceen?
U Kamy»xckuii rocyaapctBeHHbIi yauBepcuteT uM. K. D. [{nomkoBckoro
2 Kay»xckoe 001IecTBO H3yUEeHH s IPHPOIbI

ON THE STUDY OF MORPHOLOGICAL ANOMALIES
IN ANURAN AMPHIBIANS ON THE TERRITORY
OF THE KALUGA REGION

V. A. Korzikov!, S. K. Alekseev?
'Kaluga Tsiolkovsky State University
?Kaluga Society of a Nature Research

The paper gives data on the occurrence of morphological
anomalies in four types of anuran amphibians on the territory
of the Kaluga region. The following anomalies are detected:
Polymelia, Pigment lacking, Oligodactyly, Macrophthalmia, Cur-
ved Jaw.

Ipusoosimes danHble 0 GCmMpeuaemMocmu MopHOL0SUUECKUxX
aHoManuil yemolpex U008 6€Cx60CmuvlX ampuouil 0Jisk meppumopuu
Kanysccroii obnacmu. Obnapyscennvle anoManuu: noiuMens,
AnbOUHUIM, ONUSOOAKMULUS, MAKPOPMALMUSL, KPUSAS YeTIOCIb.

B nocnennue rogpsl mHTEpEC K M3yYCHUIO aHOMAIUH y aMpuomii
Bo3pacrtaer. [losiBIIIOCH OOIBIIOE KOTHMYECTBO MCCIEIOBAHUH, B KOTO-
PBIX pacCMaTpPUBAIOT aCIMEKThl BCTPEUAEMOCTH aHOMAJIHMHA Pa3HBIX Ka-
teropuii [Hekpacosa, 2008; Muxkutunen, 2008].
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Lenb narHO# paboThI — 000OIIUTH TAHHBIE IT0 AHOMAJIHSIM OECXBOC-
ThIX ampuouit Kamyxckoii odnacru.

MarepuaJ 1 MeTOAbI

VYyetsl 3eMHOBOAHBIX ITpoBoauuch B 20082011 rr. B Kanyre, Ha-
[IMOHAIIEHOM ITapke « Yrpa» u Ha CeBepHOM ydacTKe 3anoBeqHuka «Ka-
JY’KCKHE 3aCEKU» C MPHIIETAIOIINMHU TEPPUTOPUAMHU. Y YEThI TIPOBOIH-
JIUCh JIOBYUMHU KaHABKaMH W TpaHCEKTaMHu BIoib Oepera. Hazpanue
aHOMaJWi JaHo 1o kiaccuukanuu, npeanokenHon O. 1. Hekpaco-
Boii (2008), 3a uCKIrOUEHUEM MaKpO(TaTIMHH.

PesyabTarsl n o0cyxkaeHue

[onmumenus (Polymelia) ormeuena B aBrycre 2008 r. B Kaiyre,
MHUKpoOpaiioHn TypelHMHCKHE J[BOPUKH, B IIPYlY Y CETOJETKH O3E€PHOU
nsaryuiku — Pelophylax ridibundus (Pallas, 1771). Beipaxena pa3BuTH-
eM JIOTIOJIHUTENbHON 3aaHel HorH (puc.l). [To Bomxckomy Gacceiiny
W3BECTHBI eAMHNYHBIC Haxoaku [ Daiizynun, 2011; 3amanerauaos, 2003;
Borkin, Pikulik, 1986].

Puc. 1. CeroneTok 03epHOM JIATYIIKA C TOTUMETHEH

AnwsOunu3M (Pigment lacking, translucent) ormeden B urone 2008 1.
Ha CEBEPHOM Yy4acTKe 3armoBeHIKa « KamyxKckue 3aceKn, B IPyIy COC-
HSIKa-3€JICHOMOIIIHAKA y CEroyieTKa MpyaoBoOl Jarymku — Pelophylax
lessonae (Camerano, 1882)) B BuJe 4aCTHYHOTO aibOMHU3Ma. Bhipa-
JKEH CBETIIO-)KEITON OKpacKOW OOJBIIEH YacTH TOJIOBHI OHOW 0COOn
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(puc. 2), uto coctaBmio 0,48 % oT BceX YUTEHHBIX MPYIOBBIX JIATY-
mek. Haxonku anpOMHOCOB CPEAM 3€JIeHbIX JIATYLICK KpaiiHe PelKH.
Tak, manabeivu 1. A. Jlaner u apyrux (2008) cpenn 192 ocobeit npymo-
BOH JSIryIIKK OBLIO OTMEUEHO JIMIIb 4 9K3. aJIbOMHOCA 3a [1Ba rojia Ha-
OJIFONECHUM.

Puc. 2. Ceronerok-ans0MHOC MPYIO0BOMN JIATYIIIKI

Onuronaxrunus (Oligodactyly) otmedena B centsiope 2009 1. Ha ce-
BEPHOM ydYacTKe 3anoBeqHuKa «KaayxKckue 3aceKn» B COCHSIKe-3elie-
HOMOILIHUKE Y II0JIOBO3PEIION TpaBsiHOW JsArywmiku (Rana temporaria
Linnaeus, 1758) pazmepom 66 MM. AHOMaITHs BBIpakeHA OTCYTCTBHEM
[IEPBOIO MaJiblia 3a/IHEM MPAaBO HOTU Y OJIHOU JIATYIIKH, YTO COCTABHU-
10 0,03 % BBI6OpKH 3TOTO BHAA B I'TI3 «Kamyxkckue 3acekn» 3a 2009,
2011 rr.

Maxkpodranmus (Macrophthalmia) oOHapyxeHa y cepoii :kalbl —
Bufo bufo (Linnaeus, 1758) B centsi06pe 2011 1. Ha ceBepHOM y4acTKe
3anoBegHuKa «Kaxyxckue 3acekn» B IIMPOKOIUCTBEHHOM Jecy (n =1,
0,05 %). BeipakeHa runeptpodupoBaHHBIM MIPABBIM I1a3oM (puc. 3).

Kpusas yemocts (Curved jaw) oOHapyX)eHa y psijia SK3eMILISIPOB
cepoit xxabwl — Bufo bufo (Linnaeus, 1758) B centsope-nosope 2009,
2011 rr. Ha ceBepHOM ydJacTKe 3armoBeTHuKa «Kamykckue 3aceKn B IIH-
POKOJIMCTBEHHOM Jiecy. BblpaskeHa MCKPUBIICHUEM U YIUIOLLICHUEM BEPX-
He#t uemtoctu (puc. 4). B 2010 r. ux uucio coctaBuio 5 5k3., B 2011 —
1 3x3., uto coctaBmio 0,44 % u 0,12 % COOTBETCTBEHHO OT BHIOOPKHU
storo Buna B I'TI3 «Kamyxckue 3acexu» 3a 2009, 2011 rr. Cnenyer oT-
METHTb, UTO U3 JACBATH UCCIIEIOBAaHHBIX OMOTONOB Ha Tepputopun 113
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Puc. 3. Cepas xaba ¢ MakpoTammuei mpaBoro riasa

Puc. 4. Cepas xaba ¢ KpUBOI BEpXHEH YEIOCTHIO

«Kamyxckue 3acekm» JaHHasi aHOMAaJUsl OTMEYalach TOJILKO B OJTHOM —
IIUPOKOJTMCTBEHHOM — JIECY.

OO0111ee YUCII0 OOHAPYIKECHHBIX AaHOMAJIMH — MSATh, YETHIPE U3 KOTO-
PBIX HOCST eHUYHbIN Xapakrep. Kinaccudukanms O. Hekpacosoii (2003)
MOXET OBITh JOTOJHEHA OJHON U3 00OHAPYKCHHBIX aBTOPAMH aHOMa-
i — MakpodraamMuei.

bubauorpaduyeckne ccblIKU

3amanemounos P. U., 2003. Mopdosoruueckue aHOMaJIHuu B TOPOI-
CKHX MOMyJAIUsIX OecxBocThIX ampuobuil (Ha npumepe 1. Kazaunu) // Cope-
MeHHas reprieroiorus. T. 2. C. 148—153.
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Borkin L. J., Pikulik M., 1986. The Occurrence of Polymely and
Polydactyly in Natural Populations of Anurans of the USSR // Amphibia —
Reptilia. Vol. 7, Nr 3. P. 205-216.

AHOMAJINU Y IBYX BUJOB TPUTOHOB
HA CEBEPO-3AITAJE POCCHUU:
CPABHUTEJIBHBIA AHAJIN3

C. H. JIuTBUHYYK
WucturyT muronorun PAH (Canxr-ITetepOypr)

ANOMALIES IN TWO SPECIES OF NEWTS
FROM NORTH-WESTERN RUSSIA:
A COMPARATIVE ANALYSIS

S. N. Litvinchuk
Institute of Cytology, Russian Academy of Science (St. Petersburg)

Amount of animals with anomalies in wild populations of tailed
amphibians, as a rule, are higher as compare with anurans. This
phenomenon could be named as «the paradoxes of high amount
of morphological abnormalities in tailed amphibiansy. The aim
of the present paper was to study the paradoxes on the example
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of two newt species inhabiting north-western Russia. The amount
of malformed animals in Lissotriton vulgaris (2,6 %) was two time
higher as compared with Triturus cristatus (1,3 %). The number
of adults with anomalies (7,5 and 9,0 % in T. cristatus and L. vul-
garis, respectively) was much higher when in larvae (0 and 0,6 %).
All mentioned malformations were on limbs only. Perhaps, an amount
of anomalies in newts increased during life as a result of abnormal
regeneration. The proposal is supported by strong correlation
between number of animals with anomalies and amount of newts
with injuries.

Bcempeuaemocmo scusomuuix ¢ anomaiusimu 6 npupoOHvLX
HONYIAYUSAX XBOCTIAMBIX 3EMHOBOOHBIX, KAK NPABUTIO, 8blULe, 8 CPAG-
Henuu ¢ becxsocmulmu. Imo s6ieHUe MONCHO HA36AMb «NAPAOOK-
com OONBUIO2O KOTUYECMBA MOPPON0SULECKUX AHOMATULL Y XB0C-
mamuix ampubduily. Lenvio nacmosiweti pabomel 6610 U3VUeHUE
9IMO20 NApAdoKca Ha npumepe 08X 6UO08 MPUMOHOB, HACENSIO-
wux cegepo-3anad Poccuu. Bcmpeuaemocmob anomanvbHuix ocobeu
y Lissotriton vulgaris (2,6 %) 6wi1a 6 06a pasa eviuie, no cpasHe-
nuio ¢ Triturus cristatus (1,3 %). [lonsa 63pocavix ¢ anomanuamu
(7,5 u 9,0 % 6 T. cristatus u L. vulgaris coomeemcmeenno) Oviia
3nauumenvro gviute, vem y auvunox (0 u 0,6 %). Bce ynomanymoie
aHoManuu ommedeHvl MoabKo HA KOHeuHocmsix. Bozmooicno, uac-
Moma anoManutl y mpumoHos YEeaudusaemcs 6 meueHue JHCUHu
6 pezyibmame AHOMAIbHOU peceHepayuu. /lannoe npednonodice-
HUe NoOMBEpPAHCOAemcs CyuecmeeHHol Koppenayuei Mexcdy 4ac-
MOMOU JHCUBOMHBIX C AHOMAIUAMU U BCMPEUAEMOCTBIO MPUMO-
HO8 ¢ MpagMamu.

Kaxk npaBujioO, B IPUPOAHBIX MOMYJIANUAX KOJIUICCTBO ocoOci

C aHOMaJIMSIMH KOHEUHOCTEH y XBOCTAThIX aM(prOMii 3HAYUTEIILHO O0JIb-
1ie, 4eM y 6ecxBOCThIX aMmpuoduil. JlaHHOE SBIEHIE MOXKET OBITH Ha3Ba-
HO «I1apaJloKCOM IOBBIIIEHHOI'O KOJINYECTBA aHOMAJIMH y XBOCTAaThIX
amduouiy. Llensio paboThl OBLIO M3yUeHHE TAHHOTO TTapaIoKca Ha IPH-
Mepe ABYyX BUIOB TPUTOHOB, HacEJSIOMINX ceBepo-3ana] Poccun. O6-
1iee KOJIMYeCTBO 0cobeil ¢ anoManusiMu y Lissotriton vulgaris Obu1o
B 2 pasa BbIme (2,6 %), uem y Triturus cristatus (1,3 %). Berpeuae-
MOCTb aHOMAaJIMH y B3POCIJIBIX 0cOOCH OKa3anach 3HAYUTEIBHO BBIILIE
(7,5u9,0 % T cristatus u L. vulgaris COOTBETCTBEHHO), YeM Y JTHUYNHOK
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(0 u 0,6 %). Bce ormeueHHBIe aHOMAIIMK OBLTH TOJIBKO HA KOHEYHOC-
TsiX. BeposiTHO, y TPUTOHOB BOCCTAHOBJICHUE YTPAYCHHBIX KOHEUYHOC-
Tell B TeYCHHE BCEH KHU3HHU BEACT K YBEINYCHUIO KOJIIMYECTBA UX OT-
KJIOHEHHMH 3a CUET aHOMaJIbHOU pereHepanuu. B moib3y 3Toro npemno-
JIOKEHHUSI TOBOPHUT CHJIbHASL KOPPEISIIMOHHAS CBSA3b MEXKIY YHMCIIOM
oco0eil ¢ aHOMaJMSIMU 1 KOJIMYECTBOM 0CO0€H ¢ MOBPEXKICHUAMHU KO-
HEYHOCTEH.

CoBpeMeHHBIC UCCIICIOBAHMS MTOKA3bIBAIOT, YTO KOJIMYECTBO MOP-
(donornyecknx aHomManuii (qeeKTbl B CTPOCHUU TOJIOBBI, OCEBOTO
CKeJIeTa, Ta3a M KOHEYHOCTEH, a TaK)Ke KO)KHbIE aHOMAJIMU M OITYXOJIH)
B [IOCJICIHUE TOJbl YBEINYHUBACTCS BO MHOTUX MOMYJISLIUIAX aMbuOuit
[Blaustein, Johnston, 2003], yacto npesbimast 5 %-i nopor ¢poHOBOM
BCTpeUyaeMocTu aHomaiuii. Kpome toro, ormedeno, uyto y am¢puodui,
PE3KO COKpAIIaIUX CBOIO YHCICHHOCTh [Requero et al., 2010; Burg-
meier et al., 2011], BctpedaeMoCcTh MOPHOIOrHYECKUX aHOMAJIHH yBe-
nrnuuBaercs (6osnee 50 %), Kak, HAIPUMED, B TPUPOAHBIX MOMYIISIHIIX
Cryptobranchus alleganiensis (Daudin, 1803) wnu Ambystoma mexica-
num (Shaw & Nodder, 1798). IlosToMy cunTaeTcsi BaYKHBIM IIPOBOAUTH
MOHHUTOPHHI KOJIMYECTBA AaHOMAJINI KaK KPUTEPHUsl, OTPAXKAIOLIETo Ka-
YECTBO OKPY’KAIOIICH CPEIbI M COCTOSTHUE 3/I0OPOBbsI OMyJisaiun [ Burg-
meier et al., 2011; Bopkun u np., 2012].

CpaBHUTENIbHBIN aHAJIU3 BCTPEUYAEMOCTH MOP(]OIOTHUYECKHX aHO-
MaJInii B pa3iMuHbIX I'pynnax ampuOuil mokasai, 4To, KaK MpaBuio,
B IPUPOHBIX MOMY/IILUAIX KOJINYECTBO 0CO0EH C aHOMAJIUSIMU Y XBOCTa-
THIX aM(UOWIA 3HAYUTETHFHO 0OJIbIIIe, YeM Yy 0ecXBOCThIX (puc. 1). OTo
SIBJICHHE MOXET OBITh HA3BaHO «IapaOKCOM MOBBIIIEHHOTO KOJIHYECT-
Ba aHOMAJIMH Y XBOCTATBIX aM(UOHID».

[oBbIlIeHHAsT BCTPEYaeMOCTh aHOMAJIMK Y XBOCTAThIX aMpHuOuii
ObuIa BBISBJICHA HE TOJBKO B MPUPOIHBIX MOMYJSLMAX, HO U Y J1abo-
PaTOpHBIX )KUBOTHBIX. Tak, Ipy n3y4eHnu noroMcta Pleurodeles waltl
(Michahelles, 1830), momy4ueHHOTO TP BEIpAIMBaHUA B HeBouIe [ Dour-
non et al., 1998], ObUIO BBISBICHO 3HAYUTEIIHLHOE KOJIMUECTBO 0CO0OCH
¢ anomanusmi (7,1 % mpu 20 °C).

Lenbto naHHO# pabOTHI OBLIO U3yUYEHHE MAPaJOKCa MOBBIIIEHHOTO
KOJIMUYECTBA AHOMAJIMH y XBOCTATHIX aM(pUOUil Ha MpUMepe IBYX BUIOB
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Puc. 1. ®oHOBas BCTpewaeMOCTh 0c00CH ¢ aHOMANHAMU B TIPUPOITHBIX
nomyssiisix amduouit [Fukui et al., 1996; Johnson et al., 2001, 2006;
Diego-Rasilla et al., 2007; Williams et al., 2008; bopkus u np., 2012]

TpUTOHOB — Triturus cristatus (Laurenti, 1768) u Lissotriton vulgaris
(Linnaeus, 1758), Hacenstommx ceBepo-3anan Poccum.

B xone uccnenoBanmst Obiti H3y4eHbI 233 0co0M rpedeHIaToro TpH-
ToHa 1 466 0c00eit 0OBIKHOBEHHOTO TPUTOHA, COOpaHHBIX 11. EnnzaBeTn-
Ho ["arumHckoro paiona Jlenunrpasckoit oomactu Poccuu (N 59°29,519
E29°45,041’, 121 M H. y. M.) B BOIO€Max Ha MECTe 3a0pOIICHHOTO Kaphe-
pa 1 ero OKpeCTHOCTSIX.

VY T cristatus ob1iee KOJIMYECTBO 0COOEH C aHOMaIUSIMK COCTABHU-
10 1,3 % (Tabnuma).

AHOMaNNu KOXH, Yeperia i 0CEBOro cKeseTa He oTMeueHbl. Cpenu
aHOMaJINi KoHeuHocTel Hanbonee yacto (1,3 %) BcTpeuanacs nonuda-
naHrus (T. €. pa3aBoeHue (hanaHT majibieB). AMeus (OTCyTCTBUE KOHEU-
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HOCTEH) ¥ 9KTPOAAKTIIINSA (OTCYTCTBHE IMAJIbIIEB) BCTPEYAIHCH HECKOIb-
ko pexe (0,4 u 0,8 % coorBercTBeHHO). [l07151 0COOECH, Y KOTOPBIX OBLIH
HaIeHbI TOBPEXKICHHUSI KOHEYHOCTEH (OTCYTCTBYIOIINE, YKOPOUCHHBIC
WJIM pereHepupyroIre najblibl U Jamsl), coctaBmia 7,3 %. Pagom uc-
cienoBareneii [Hamp.: Johnson et al., 2006; Burgmeier et al., 2011] ta-
KH€ MTOBPEKICHHS paHee TaKKe OBbLIIM OTHECEHBI K aHOMAJIHUSIM.

O6miee koau4yecTBO 0coleit ¢ anomanusimu y L. vulgaris 6v110
B JIBa pa3a BBILIC, YeM Y IPeOCHYATOr0 TPUTOHA, M COCTABISLIO 2,6 %
(Tabnuua). PasHooOpasue aHOMaUii y 3TOr0 BUIa TAKIKE 0KAa3aJI0Ch BbI-
me (oOmwuii ciexkTp anomanuii: 8 mpotus 3). Kak u y mepBoro Buaa,
AHOMAaJIMH KOXKH, Yeperia U OCEBOTO CKeJieTa y OOBIKHOBEHHOTO TPUTO-
Ha He Obutn otMeueHbl. Hanbonee yacto (0,6 %) BcTpedanuch 3KTpo-
Y KIMHOJACTHIIUS (MCKPHUBIICHUE TANBIEB), B TO BPeMs KaK aMeJus,
MOUMEINHNS (JUXOTOMHUSI KOHEUHOCTEH), oMU aIanrusi, NOTUAaKTH-
Tus (JIOTIOTHUTEIbHBIE TaJIbLbI), CHHIAKTUIINS (CPOCIINECS TaJIbLIbI)
W yToJlIeHUE (allaHT MajbleB BCTpeyannuch pexe. O0Iiee KoJTHIecTBO
oco0ell ¢ MOBpeXAeHUSIMI KOHEYHOCTeH coctaBisuio 7,9 % u Obuio
MIPUMEPHO TaKUM JKe, KaK y rpeOeHYaTOro TpUTOHA.

Anomanuu y T cristatus Ha ceBepo-3amnajae Poccun BcTpedarorces
HECKOJIBKO PEKe, UeM Yy 3TOTO BUAA U3 APYTruX peruoHoB (5,1-9,5 %)
[cM.: JIutBuHuyk u Bopkun, 2009], Torna kak y L. vulgaris ceBepo-3a-
najaa Poccun BeTpewaeMoCTh aHOMAaIUI He BBIXO/IHIIA 32 MIPeesibl (o-
HOBOW U3MEHYHMBOCTH, OTMEUEHHOM JIJISt 3TOTO BUJA B APYTUX PETHO-
Hax (0,8-7,8 %) [JlutBuruyk n bopkun, 2009; bopkun u ap., 2012].
ConocraBnenue ciekTpoB anomanuii y 1. cristatus v L. vulgaris ¢ ce-
Bepo-3anana Poccun ¢ TakOBBIMH M3 JPYT'HX PErHOHOB HE BBISIBUIIO
3HAUUTENbHBIX PA3INUUH.

ComocTraBieHre BCTPE4aeMOCTH aHOMAJINH, OTMEUCHHBIX Y JTHYH-
HOK W B3pOCHBIX ocobeli 1. cristatus ¢ ceBepo-3anana Poccun (Tabmm-
11a), TOKA3aJI0 Pe3KHe Pa3Inyusi MeXAy HUMU. Tak, y JMYUHOK STOTO
BHJIa aHOMAJIMH BOOOIIE HE OBIITM OTMEUEHBI, TOTJa KaK y B3POCIBIX
TPUTOHOB OHHU ObLIH Hepenku (7,5 %). Takas ke xapTuHa HaOIIOMA-
nack 'y L. vulgaris (0,6 1 9,0 % coOTBETCTBEHHO).

Kak u B cityuae ¢ aHOMaJIMsIMU, BCTPEUAEMOCTh 0CO0CH ¢ OBk /Ie-
HUSIMH KOHEYHOCTEH Yy 000MX BHI0B ObLIIa 3HAYUTEIHHO BHIIIE Y B3POC-
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761X kUBOTHBIX (15,0 % y T cristatus w 13,5 % y L. vulgaris), yem y nu-
yuHoK (5,7 % y T. cristatus v 7,1 % y L. vulgaris).

YeM MOXXHO OOBSICHUTB PE3KHE Pa3IHyuusl BO BCTPEYACMOCTH aHO-
MaJluil y B3pocibIx ocobel u imunHoK? Kak mpaBuiio, paccmarpuba-
I0TCS ciienytomue (akTopbl, BAUSIOMINE Ha YBEJIUYCHHUE KOIMYECTBA
aHoMaJnil y ampuOuii: yapTpapuoIeTOBOC U paAHaIlHOHHOE 00ITyde-
HHE, U3MECHEHHE MAarHUTHOTO I10J151, TOBBIILICHHBIE TEMIIEPATYPbl, XUMU-
YecKoe 3arpsi3sHeHue, 3apakeHHE TPEMaToJaM1 U BUPYCaMu, HHOPH/THHT,
ruOpuau3anys, Hamuaue peld U QU3NUECKUX TOBPEKACHUH ¢ TOocie-
JyIolIel HeMpaBUIbHOM perenepaiyeii Koneunoctei [Arntzen, Wallis,
1991; Asashima et al., 1991; Vershinin, 1995; Dournon et al., 1998;
Williams et al., 2008]. B cnyuae ¢ tputonamu u3 1. EnnzaBetnHo, Be-
posiTHEEe BCEro, MMEHHO MOCICAHUN (PaKTOp MOBIMSI Ha pa3ivyus
MEXK]Ly B3pOCIBIMH 0COOSIMH ¥ JINUMHKaMU. B 1ojb3y JaHHOTO mpe-
TIOJIO’KEHUST MOKET TOBOPUTH CHJIbHAs CBA3b (7 = 0,83) Mex 1y BCcTpedae-
MOCTBIO 0c00€i ¢ aHOMAIHMSAMHU M KOJIMYECTBOM 0co0eil ¢ moBpexe-
HUSIMHM KOHEYHOCTEH B IPUPOJHBIX MOMYJSIIHAX TPEX BUIOB TPUTOHOB,
Hacesstromux Bocrounyro EBpomy (puc. 2).

20

Bcerpedaemocts ocobeit
C OBPEKICHUSIMH KOHEIHOCTEH, Yo

0 2 4 6 8 10

Berpeuaemocts ocobeii ¢ anomanusmu, %

Puc. 2. B3auMocBs3b MEXKIy BCTPEIaeMOCThIO 0CO0CH ¢ aHOMaTHIMU
1 KOIMYECTBOM 0C00e ¢ TOBPEKICHUSIMI KOHETHOCTEH
B IIPUPOAHBIX TOMYISIIAAX XBOCTATHIX aMpuOmii n3 Boctounoit EBpomsl
[JIurBuruyk u bopkus, 2009; coOcTBeHHBIE TaHHBIE]
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Takum 00pa3zoM, CyIIeCTBOBaHHUE MapaJ0Kca NOBBIIICHHOTO KOJIU-
YecTBa AaHOMAJIMH OIpeeNsieTcss 0COOCHHOCTSAMU NOBEACHUS (TIOBBI-
HICHHAs arpecCUBHOCTD) M BBICOKOM pereHepaliMoHHOM CII0COOHOCTBIO
XBOCTaThIX aMPuOHii. OHM MOTYT MHOTOKPAaTHO BOCCTaHABIUBATH CBOU
yTpaueHHbIE KOHEYHOCTH, HapaIlKBasi KOJIUYECTBO UX aHOMAJIMH B Te-
YeHHe KU3HU 3a CUET HENpPaBWIbHOW pereHepanuu. becxBoctoie am-
¢ubuu, Kax NpaBuIIo, He CIOCOOHBI HAHOCHTH APYT APYTY CEPbE3HBIC
MOBPEXICHNS KOHEUHOCTEH M UMEIOT KpalfHe HU3KYIO PereHepalnoH-
HYIO CIIOCOOHOCTh. BaskHO TakyKe OTMETUTH, YTO MOBBIIICHHOE YHCIIO
aHOMaJIuil y XBOCTaThIX aM(UOHMH HEPEAKO PErHCTPUPYETCS 3a CUET
HENPaBWIBHOTO MOACYETA, TaK KaK B YMCJIO aHOMAJIMI BKJIIOYAIOTCS U
MEXaHUYECKHE MOBPEKIICHUS] KOHEUHOCTEH, KOTOPBIX, KaK [TPaBUIIO, 3Ha-
YHUTEIBHO OOJIBIIE Y XBOCTATBIX aMPHUOUii, 4eM y OECXBOCTBIX.

OuenuBas BiusHUE (PAKTOPOB BHEIIHEH CPEbl HA NOSBJICHUE Pa3-
JMYHBIX aHOMAJIMH y XBOCTAThIX aMm(puOuii, Kpome, HapuMep, MyTareH-
HBIX U TEPATOTEHHBIX (PAKTOPOB, TOTIOJHUTEIHHO JOKHBI YUUTHIBATH-
csl ¥ Takue (PaKTOPbI, KaK MPECC XUIIHUKOB, IUIOTHOCTD MOMYJISLNY,
CTETIeHb arpeCCUBHOCTH 0COOCH CBOETO BHJIA M HAIMYHME CHHTOITHUYEC-
KHX BUOB XBOCTATbIX aM(pUOMiA.

S uckpenne npuznaareneH pouay PODU (Ne 12-04-01277) 3a gac-
TUYHYIO OAJIEPKKY uccnenoBanus u JI. fI. bopkuHy 3a cTuMynupyto-
mue 6ecepl 1 00Cy KAeHUE NTapaJoKca IOBBIIIEHHOTO KOJIMYECTBA aHO-
MaJui y XBocTaTeix ampuouii, a Taxxke 0. C. JINTBUHIYK 32 TOMOIIIb
B IOJICBBIX UCCIICJIOBAHUSAX M 00pabOTKe Marepuara.
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I'EOI'PA®USA BCTPEYAEMOCTHU
MOP®OJIOTMYECKUX AHOMAJIUI
B O YJIALMUAX BECXBOCTBIX AM®UBUI
CTEINHOWM 30HbI YKPAUHBI

I U. MukutHnuen
IIpua3oBckuii HAIMOHAIBHBINA TPUPOIHBINA Tapk (MeauTonons)

GEOGRAPHY OCCURRENCE OF IN POPULATIONS
MORPHOLOGICAL ABNORMALITIES ANURA
OF STEPPE ZONE UKRAINE

G. 1. Mikitinez
Priazovsky National Park (Melitopol)

This paper examined some patterns of geographic distribution
of external morphological abnormalities in populations of anurans
in different regions of the steppe zone of Ukraine. External mor-
phological abnormalities were examined in 10 anurans (140 samples,
3910 specimens). Among them, abnormalities were found in 3,6 %
individuals. The highest percentage of abnormal animals found
in the southern region. Keywords: Anura, morphological anomalies,
southern Ukraine.

B cmamve paccmompenvl Hekomopwvle 3aKOHOMEPHOCHU 2e0-
epaguueckozo pacnpedenenus GHeUHUX MOPHON02ULeCKUX aHOMA-
AUl 8 NONYIAYUAX OeCcX80CMbIX aMPUOULl 8 PATUUHBIX PECUOHAX
cmenmoul 30Hbl Ykpaunvl. Brewnue mopgonoeuueckue anomanuu
ovi1u paccmompenvt y 10 6uooe becxeocmuix (140 6vi60pok,
3910 9x3.) U3 nux anomanuu oviau obnapyscensvt y 3,6 % unousu-
0yymos. Camviil 8bICOKUL NPOYEHTN AHOMATLHBIX JHCUBOTNHBIX HAll-
O€H 8 H0JHCHOM pecUuoHe.

XapakTep MpOsIBICHUS U YacTOTa BCTpedaeMocTH Mopdonornyec-
KHUX aHOMAJIMH Y 3eMHOBO/THBIX JIOCTAaTOYHO HHTCHCUBHO U3y4aeTcs KaK
Ha TEPPUTOPUM YKpauHbI, TaK U Ha JPYTUX ydacTKax apeaina [Bepru-
HuH, 1999; Kyprsxk, 2005; Hekpacoa u 1ip., 2007; Flyaks, Borkin, 2004;
@ait3ynun, 2011; bopkun u ap., 2012]. YacTo nprUUnHOM 3TOTO SBISIET-
sl TOT ()aKT, 4YTO yPOBEHb TPAaHCHOPMAIMH U 3aTrPSI3HEHHOCTH YKOCHC-
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TEM MOYKHO OILEHUTH 110 POCTy MOpQoIornuecknx anomanui [ Bepmu-
HuH, 1999; Flyaks, Borkin, 2004]. FOr YkpauHs! KaK MOTCHIMAIbHAS
TEPPUTOPUS IOBHIILIEHHOTO aHTPOIIOTEHHOTO PUCKA OCTACTCSl BHE BHH-
MaHus ucciuenoBareneii. OCHOBHBIC THIIHI BCTPEUAIOIIUXCS aHOMAJIHA
y Pa3HbIX BUAOB aM(pUOUl 3TOr0 pernoHa pacCMOTPEHBI HAMU paHee
[Mukurunen, 2012].

Lenpro naHHOW pabOTHI SIBUIICS aHAIIN3 3aKOHOMEPHOCTH Teorpa-
(udeckoro pacnpeesieHns BHEUTHIX MOP(OIOTHYSCKUX aHOMAIUH
B TIOMYJISIIASIX OECXBOCTHIX aM(PUOHH B pPa3HBIX PETHOHAX CTEITHOW 30HBI
YKpauHsbl.

PaGora ocHOBaHa Ha pe3ynbrarax MOpP(HOIOTHIECKON 00pabOTKH
c6opos 2006-2013 rr. Beero o6padorano 3910 ocobeii nz 192 Be16opox
10 BumoB GecxBocThix ampubdmii: 1735 ocobeit Pelophylax ridibundus
(Pallas, 1771), 361 Pelophylax esculentus (Linnaeus, 1758), 21 Pelophylax
lessonae, (Camerano, 1882), 33 Rana arvalis (Nilsson, 1842), 353 Bom-
bina bombina (Linnaeus,1761), 432 Hyla orientalis (Linnaeus, 1758),
204 Pelobates fuscus (Laurenti, 1768), 213 Pelobates vespertinus
(Pallas, 1771), 462 Bufo viridis (Laurenti, 1776), 96 Bufo bufo (Linnaeus,
1758). AHOMaHMK OIIEHUBAINCH BU3YaJIbHO, COTIIACHO KiIacCU(UKAINN
B. JI. Bepuuauna (1999) u O. /1. Hekpacosoii (2008), ¢ HeKoTOpsIMU
JIOTIOJTHEHUSIMH.

B nenom no crenHoil 30He B BHIOOpKax aM(pUOUN BBISIBICHO
140 ocobeii (3,6 %) ¢ anomanusmu u3 81 BeIOOpKHU. [{ons aHOMaTB-
HBIX )KUBOTHBIX B OT/ICTILHBIX BEIOOPKAX IMOKa3aHa Ha KapTe (PUCYHOK).
J1 BBISIBIIEHUS XapaKTepa pacipoCTpaHEHHs, C y9eTOM OOJIBIIIOTO KO-
JMYecTBa MaTepuaa 1 crieliuuky TeppuTOpUN UCCIICOBAHHS LIEIECO-
00pa3Ho OBLIO Pa3ACTUTh HCCIIEAYEMbIE BBIOOPKH 110 reorpapuyecKum
peruoHaM Ha BOCTOYHBIM, 3amajiHblid, HEHTPAIbHBIN U 10KHbIN. o
AHOMAJIMH y pa3HBIX BUJIOB [0 PErHMOHAM TIpeACTaBlieHa B Ta0muIie.

B BocTOYHOM pernoHe, KOTOPHIH BKIIFOYAET BBEIOOpKH aMpuoOmii
n3 Jlyranckoit, JloHenkoi u roHOW dacTh XapbKOBCKOW oOiacTew,
BBISIBJIICHO 14 0co0eili ¢ aHOMausIMK, KOTOpbIe cocTaBmin 2,8 % Bcex
W3yYCHHBIX )KUBOTHBIX.

HauGonee Bbicokas j1oyist ocoOet ¢ anomanusmMu y P. vespertinus
oTMeueHay 7 ocobei: 2 ¢ SKTpOMeNHeH, 1o 0JHON ¢ OpaxnuJaKTHITHEH,
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A R.arvalis
W Pridibundus

W Pesculentus
] Plessonae

L 24 fuscus
) vespertinus
W orientalis
@ B.viridis
B.bufo
y 21 bombina

Yacrora BcTpeuaeMocTH aMmprOuii ¢ aHoManusMu
B BBIOOPKAX CTEIHOW 30HBI YKPaUHBI

BerpeyaeMocTh aHoMAaHIl y OecXBOCTBIX aM(puoOUii
CTEIIHOM 30HbI YKPaHHbI

Obee Kon-Bo Ocobeit

Ne Taxcon KOJI-BO C aHOMAIHSIMU ¢ aHoMma-

mn/n TUSIMH,
BBIOOPOK | ocobeii | BEIOOPOK | ocobeit %

BocTtounslii perron
1 Bufo viridis 1 35 1 1 2,9
2 | Pelobates fuscus 1 29 1 1 3,4
3 | Pelobates vespertinus 3 134 2 7 5,2
4 | Pelophylax esculentus 4 98 2 2 2

5 | Pelophylax lessonae 1 12 1 1 8,3
6 | Pelophylax ridibundus 6 190 2 2 1,1
Bcero 17 498 9 14 2,8
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MIpomonxenue Tabunui sl

Obmee Kon-Bo Ocobeit
Ne Taxcon KOJI-BO ¢ aHOMAJHSIMU ¢ aHoMa-
o BbiGOPOK | ocoGeii | BEiGopoK | ocobeii | gy
L{eHTpaIbHBINH PETHOH
1 | Bombina bombina 4 81 1 1 1,2
2 | Bufo bufo 2 71 1 3 4,2
3 | Hyla orientalis 6 180 2 3 1,7
4 | Rana arvalis 1 33 1 2 6,1
5 | Pelobates fuscus 6 127 4 5 3,9
6 | Pelophylax esculentus 1 19 0 0 -
7 | Pelophylax lessonae 1 9 1 1 11,1
8 | Pelophylax ridibundus 5 129 1 1 0,8
Bcero 26 649 11 16 2,5
3anaaHblil peruox
1 | Bombina bombina 3 135 2 3 2,2
2 | Bufo bufo 2 25 1 1 4
3 | Bufo viridis 2 38 2 4 10,5
4 | Hyla orientalis 5 143 0 0 -
5 | Pelophylax esculentus 5 58 2 2 3,4
6 | Pelophylax ridibundus 10 319 7 18 5,6
Bceero 27 718 14 28 3,9
IO>xHb1 peruon
1 | Bombina bombina 6 137 3 5 3,6
2 | Bufo viridis 5 389 13 25 6,4
3 | Hyla orientalis 5 109 2 2 1,8
4 | Pelobates fuscus 2 48 0 0 -
5 | Pelobates vespertinus 8 79 1 1 1,3
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OKoHYaHUE TaOITHI B

Oomee Koi-Bo Ocobeit

Ne TakcoH KOJI-BO C aHOMaJIusIMH C aHoMa-

n/o JIASMH,
BEIOOPOK | ocobeil | BBIOOpOK | ocobeit %
6 | Pelophylax esculentus 10 186 5 6 3,2
7 | Pelophylax ridibundus 36 1097 23 43 3,9

Bcero 122 2045 47 82 4

Hroro mo crennoii 3o1e| 192 3910 81 140 3,6

IKTPOJAKTHIINEH, noiudanaHruei, aHoMaineil OKpacKu 1 KOMOMHHU-
POBaHHOH MOMUAAKTHINEH U OpaxumakTmiueil. Y P. fuscus BBISIBICHA
camka ¢ OpaxumakTunueit; y B. viridis Jlonenxoit o0, — camka ¢ Opa-
xupakrunueit. Y P. ridibundus BRIABUIN caMKy ¢ OpaxuIakTUINEH
B Jlyranckoii o0I. u camIa ¢ 3KTpomenueil B XapbKOBCKOW OOII., TaM
xe oOHapyskeHo 2 camua P. esculentus ¢ ONUrONaKTHINEH U SKTpOMeE-
nuelt u cament P. lessonae ¢ SKTpOMeITHEH.

LleHTpanbHBIi pErHOH BKIFOYAET BEIOOPKH U3 J[HEmponeTpoBCKoi
u 1ora KupoBorpazackoil obnacrteif, xapakrepusyercs pasHooOpa3zueMm
nccie10BaHHbIX BUIOB. [IpakTHyecku y Bcex, 3a UCKIIOUeHneM P. escu-
lentus, ObLIM OTMEUYEHBI OCOOM C aHOMAJIHUSMH, KOTOPBIE B LIEJIOM CO-
cTaBwH 2,5 % BCeX HCCIEeIOBaHHBIX 3/1eCh aM(UOHii.

HawnGomnpiree koandecTBO aHOMaNHK BBISIBICHO Y P. fuscus JlHemn-
POTIETPOBCKO 001.: 2 ¢ OpaxugakTuineH, 1 ¢ KoKHOM aHOMannel OK-
packu, 2 ¢ nedopmarnmeii kKocteil (MCKpUBICHUE TOCIIEIHUX (allaHT BcexX
nanplLeB Ha cronax). Tam xe y H. orientalis Ob110 3aperucTpupoBaHo
2 camia ¢ OpaxuIakTHIMEH U OAMH ¢ AedopManueil KOCTH (yToule-
HUE OCHOBaHUS CTOMHI); y B. hombina HaiineHa oco0b CO CMeIMaHHON
onuroakTwinel u nonudananrueni; y P. ridibundus — camxa ¢ KIIMHO-
naktunueit. B KupoBorpazackoit 00:1. y B. bufo o6HapyxeHbI 3 camiia
c OpaxumakTuiiueit, camka R. arvalis c aHomanuel asa u camer ¢ 6pa-
XUJIaKTHIINEH, caMKa P. lessonae ¢ SKTOPOMEITHEH.

B 3amagHoM permoHe, KOTOpHI BKiIOYaeT BhIOOpKH OfeccKoi u
Hukomnaesckoii obnmacte, BEISIBIIIN 28 0cO0€l ¢ aHOMaIHsIMU, KOTOPBIS
coctraBmii 3,9 % Bcex M3y4YCHHBIX )KMBOTHBIX. Hambounbmee kommnde-
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CTBO aHOMAJIHMI BBISBIICHO 311eCh y P. ridibundus: 18 ocobeii ¢ pa3HOTHIT-
HbIMU aHOManuaMu: 10 ¢ OpaxugakTHiIneld, MHOTAA B CMEIIAHHBIX Ba-
pHaHTax ¢ CHHAAKTUINEH i nonrananruel, | cuanaktunms, 1 ame-
7S, 3 ONMUTOJAKTUIINH, | SKTpOMENHsl, 2 caMIla C aHOMAaJIUsSIMHU Pe30Ha-
TOpoB, y P. esculentus — 1 camen ¢ Opaxunaktuimeid u 1 6e3 pezoHa-
TOpOB. Y camIlOB B. Viridis 0OHapy HUIIX 110 OJHOMY C IKTPOJAKTHIIHEH
(xyemnrHst ), SKTpOMeTHeid, OpaxuIaKTHINEH 1 KOMOWHUPOBAHHOM 3KTPO-
MUJIMEH W OJMIOJaKTHINEH; OAHY caMKy B. bufo ¢ aHoMaiinei malib-
1eB; 2 caMioB B. hombina n3 Onecckoii 001acTH ¢ SKTpomenuei (KyIib-
TH) U OJIHOTO C «YEPHBIM I11a30M». be3 anoMauii oka3aiuch BEIOOPKH
H. orientalis.

K OxxHOMY pernoHy ObUTH OTHECEHBI BRIOOPKH M3 XEPCOHCKOM,
3aropoxckoil obnacTeil u cTenmHol yactu ABTOHOMHOW PecryOnmuku
Kpsim. B nesnom no rory o6paborano Hanbosbliee KOTU4ecTBO MaTepra-
Ja, ¢ aHOMaJIusIMH BbIsiBiIeHa 81 0co0b, cocrassiomas 4 % Bcex uc-
CJIeIOBaHHBIX 37ech ampubuii. Hanbomnpiee koimuecTBo ocobeil ¢
aHOMAJHUSIMU BRISBWIN y P, ridibundus: 12 ocobeii ¢ OpaxugakTuiuen
1 7 cO CMeIaHHOM OpaxuAaKTHiINe ¢ mordanaHruei Wi ¢ OIUTO/IaK-
TUJIHEH, CHHIAKTHIIHEH, KITMHOAAKTUIINEH, IO (alaHT el C ITOJTUIaK-
TUJIMEH WIIM CUHJAKTUIINEH, 5 C OJIMTOaKTUIINEH, 4 ¢ onudanaHruei,
3 ¢ nedopManusMH KOCTH, 3 ¢ aHOMAIIMSIMHA OKPACKH, 2 C SKTPOAAKTHU-
auei, 1 ¢ amenuei, 1 ¢ monuMenueii, 1 ¢ KIMHOTAKTUIINEH, 2 0cO0OH
C aHOMAJHMSIMHU PE30HATOPOB, 1 ¢ AIKTpoMenneid, 1 ¢ TEeMHBIM TJ1a30M.
VY B. viridis ¢ Opaxugaxtuimeit 8§ ocodeid, 3 ¢ skrpomenuei, 3 ¢ nedop-
MalUsSMH KOCTH, 3 ¢ TEMHBIM [JIa30M, 2 C OJMTOJaKTHIHEH, 2 ¢ aHOMa-
JMSIMU OKpackH U 1 ¢ amenueit, 2 KoMOMHUPOBaHHBIE: OPaxXUIaKTHIINS
C CUHJIaKTHIUEH U ¢ nojudananrueit. P. esculentus 3 ocodu ¢ nedek-
TaMH Pe30HaTopoB, 1 ¢ nedopmanueii kocth, 1 ¢ monudananruei, emie
OJTHA CMEIIaHHas MoNH(alaHTHsl C TOMUAAKTHINEH U CHHIAKTUIIACH.
Y B. bombina 3 ocobu ¢ OpaxunakTuineH, 1 ¢ SKTpoMenreid u 1Mo of-
HOHM CMemaHHOW MONUAAKTHIIINEH M Toiudananriueil. MeHbIle BCero
aHomanuit y H. orientalis — 2 ocobu ¢ sxrpomuitucii u P. vespertinus —
oJlHa ¢ OpaxupakTuinel, y P. fuscus aHoManuii He 0OHaPYKEHO.

MaccoBsie ciydan aHOMaJIMi B TOMYNIANUSX aMDUOHid CTETHOM
30HBI He 3a(PUKCHPOBAHBI, OJJHAKO 10 JTUTEPATYPHBIM JaHHBIM OIHCa-
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HBI JJI KOMIUIEKCA 3€JIeHBIX JIATyIIeK TeppuTopun 3akapnarbs [Kyp-
14K, 2005] u Kuesa [Hekpacosa u ap., 2002]. HexoTtopble eAMHUYHbBIE
CIyuau aHOMAJIMM OMHCaHBl y 3eNeHbIX Jsrymek [Hekpacosa, 2002;
Cypsinna, 2005; Mukutuneus u ap., 2007] u y 3enenbix xabd [[Iuca-
Help, 2007]. OueHb moapoOHOE HCclefoBaHIe aHOMAJIHI KpacHOOPIO-
XOH JKEPIISIHKH, 3€JICHBIX jKa0 M 03epHBIX JISTYIIEK U3 JIHEemponeTpoB-
CKOHM 00JIaCTH BBISIBUJIO BBICOKHI MPOLEHT aHOMAIHK y 3TUX BUJIIOB U
3aBHCUMOCTB YacTOThl aHOMaJIMM OT 3arpsi3HeHust BonoemoB [Flyaks,
Borkin, 2004].

Pesynprarel Hamero mcciegoBaHus MO3BOJIMIN YCTAaHOBUTH, YTO
HanOOJIbIIAs YaCTOTa BCTPEUAEMOCTH aHOMAJIMH M MX Pa3HooOpasue
xapakrepHo s FOxxHoro pervona. Turbl aHOMaJIni B 11€7IOM ITOBTOPSI-
IOTCS [T0 BCEM peruoHam, Hanbosee pacpoCcTpaHeHHOH sBisieTcst Opa-
xunaktunus. CiaenyeT noq4epKHYTh, YTO HEBBICOKAS OISl aHOMAJINH
B OTJICTILHBIX BEIOOPKAX 110 BCEM PETUOHAM CBHJICTEILCTBYET 00 UX (o-
HoBOM xapaktepe [Kosanenko, 2000; bopkun u ap., 2012].

Ha nannowm stame emie paHo rOBOPUTH O KaKOH-TMO0 3aKOHOMEp-
HOCTH MPOSBICHHS] aHOMAJIMH MO peruoHaM, MOCKOJIbKY aHaIU3Upye-
MbI€ BBIOOPKHU 3a4acTyl0 ObUIM HPEACTaBICHBI Pa3HbIM KOJHYECTBOM
Marepuana U He BCErja MMesach BO3MOXKHOCTH NPOAHAIU3UPOBAThH
BECh BUJOBOW COCTaB ONPEAECIECHHON TeppUTOpHUU. J[aHHBINA acrexT
Ype3BBIYAIHO BaskKeH, TOCKOIbKY BEPOSITHOCTD BBISIBIICHUSI aHOMAUI
B IIPUPOAHBIX MOIYJISIIUAX MPSIMO 3aBUCUT OT KOJIMYECTBA M KauecTBa
00paboTaHHOTO Marepuala.

ABTOD BBIp@)XaeT NMPU3HATEIBHOCTh KOJJIETaM OTJIeJIa TepIIeTOoNI0-
ruu: C. B. boiiko, O. H. Manyunosoii, B. C. Mukutenen, 1O. B. Kap-
MBIIIEBY 3@ y4acTHe B SKCIEIUIIMOHHBIX BbIE3/IaX U cOOp Marepuana,
0c00y10 01aroapHOCTb — 3@ IIOMOILb ITPH ITOATOTOBKE JAHHOW pabOThI
H. H. Cypsanoii. UckpeHHIO0 NpU3HATENBHOCTh — CBOEMY HAYUHOMY
pyxooautento E. M. ITucaxny.

Pabota yactiaHO BBITTONTHEHA B paMKax HayaHou TeMbl (Ne 0107V003350)
otaena reprietonorun HUM 6mopasnoodpaszus MI'TIY um. b. Xwmens-
HUIKOTO.
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HEKOTOPBIE ACIIEKTHI AHOMAJIBHBIX ITPOSABJIEHUI
B OKPACKE Y AM®UBUI

O. JI. HekpacoBa
WucrutyT 300moruu um. U. U. Hlmansrayzena HAH Ykpauns! (Kues)

SOME ASPECTS OF ANOMALY’S MANIFESTATION
IN AMPHIBIAN COLORATION

O. D. Nekrasova
Shmalgausen Institute of Zoology NAS (Kiev)

Cases of abnormal coloration of the body of amphibians
(from albinism to mosaic albinism and blue color in frogs Pelophylax
esculentus complex) as well as probable causes of its manifestation
are described.

Onucanel ciyuau anomManibHOlU OKPACKU Meld 3eMHOB00HbBIX
(om anvbunuzMa 00 MO3AUYHO20 ANLOUHUIMA U CUHEU OKPACKU Jisi-
eywrku Pelophylax esculentus complex), makowce obcyscoaromest ge-
PposimHble RPUYUNbL €€ NPOAGILEHUSL.

Cpenu Bcex N3BECTHBIX aHOMAIIMH Y aM(pHOHii OKpacKka M pUCYHOK
Tella 3aHUMArOT 0c000e MecTo. OHU OTHOCSTCS K pas3psily aHOMAJIUH,
CBSI3aHHBIX C KOXKHBIMHU MOKpoBaMu amduobmii — Skin malformation
(S11) [Hekpacosa, 2008]. Oxpacka y asrymniek oOycloBlIeHa XpoMa-
To(hOopaMu, MUTMEHTCOIEPKALIMMH H CBETOOTPAYKAIOIMMH KICTKaMH.
B nepmanbHOM ci1oe Koxku aMpuOHii 00BIYHO IPUCYTCTBYIOT XPOMATO-
(GOpBI TPEX OCHOBHBIX THIIOB (BO3MOKHBI U JIOTIOJTHUTEIIBHBIC 2JIEMEH-
TBI), IPUYEM OHH UMEIOT CreU(pHUIecKyro JoKanu3anuio [ TepeHTheB,
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1950; bputTon, 1986; u np.]. beicTpble U3MEHEHUS OKPACKHU OCYILECTB-
JSIOTCS Oyiarofapsi MUBMEHEHHUSIM BKJIa/la, BHOCUMOTO B ee (hopMHpPO-
BaHME KJIETKaMU Pa3HbIX THIIOB, COCTABISIONMMH (PYHKIIMOHAIBHYIO
eIMHUILY U enuHyto cucteMy [ bputron, 1986]. KcanTodops! nim spurt-
podopsI (KENTHIH WM KPACHOBATHIN MUTMEHT — CBETO(MUIBTP), PacIio-
JIOKEHBI CBEPXY, UpHA0(OPH! (METaIIMYECKUi, TOIy0OBaThIi 3a cueT
JUQpakLIuy aJaI0LIET0 CBETa Ha T'PaHsIX I'YyaHHHOBBIX IUIACTHH) — HE-
MOCPENICTBEHHO O]l HUMH, a JiepMalibHbIe MeJIaHO(OphI (KOPUUHEBBIH,
YepHBIH MUTMEHT) GOPMUPYIOT Oa3abHbIN cliol. Kak mpaBuiio, 4ucio
KJIETOK 3TUX TPEX OCHOBHBIX THUIIOB PAa3JIMYHO U UX KOMOWHanus Ghop-
MHPYET 3€JICHYI0 OKPAcKy TeJia y JIAryiieK. Bo3MoykHbI aHOMaIMu 1 Ha-
PYLICHUS NIPU CUHTE3€ WIN OJIOKUPOBKE paboThl XpoMaTodopoB pas-
HBIX TUIIOB, YTO IPUBOAMT K MOSIBICHHUIO PA3HOTO THIIA OKPAca, B TOM
Yyciie 1 aHOMaJIbHOTO.

TakuMm 00pa3zom, HapyIICHHs, CBSI3aHHBIE C MeTaHo(opamMu, IPUBO-
JST K OTCYTCTBHIO WIIM HEJOCTAaTKy MenaHuHa (amelanistic), 4to Mo-
JKET NPOSIBIISITHCS B BUJIC aHOMAJIbHOIM OKpacku — 0enoBaToi (IOJIHBIN
anbOMHU3M), JKEJITOBATOW MJIM PO30BaTOM (MOHOTHUIIHBINA WIIM IOJIU-
TUIHBIA B MEPEUYNUCICHHBIX KOMOMHAIMIX — HENOJIHBINA, MO3aUYHBIN
anbOMHM3M). B 3aBUCUMOCTH OT CTENEeHU OTCYTCTBHS WIIM HAPYLICHUS
NUTMEHTALUH BBIICISIOT: TIOJHBIA WM YaCTUYHBIA albOMHHU3M; JIeH-
U3M — OeoBaTast OKpacka, HO I71a3a 00bIYHO HOPMAaJIbHbIE WM YEPHbIE;
KCAHTHU3M — JKeJITasi HUTMEHTALUs]; SPUTPU3M — KpacHasl UM OpaHxKe-
Basi mUrMeHTanust u ap. Ecim ke uckitouaeTcst BIUsIHUE KCAHTO(OP
(apuTpodop) mpu HOPMAILHOM MPOSBICHUH U PabOTe IPYTHX XpOMa-
TO(OpOB, TO JATYIIKH OKPALICHBI B TOTyOOH IIBET.

OpHako BO3MOXKHBI MO3aWYHbIC MJIM KOMOMHHPOBAaHHBIC BapHaH-
ThI, HAaHOOJIEE YaCTO BCTPEUAIOLINECS B CEICKIUU TePPAPHUYMHBIX K-
30TOB, KaK PaBUJI0, FeHETHUECKH 00ycioBiaeHHble. Hanpumep, skcne-
PUMEHTAIbHO OBLIO YCTAaHOBJIEHO HA JICONAPIOBOW JArylike Rana
pipiens, 4TO TeHETUYECKAs IPUPO/IA y aTbOMHOCOB MOXKET OBITh Pa3Hast
[Browder, 2005]. Cpeau BceX M3BECTHBIX CIIy4acB, CBI3aHHBIX C aHO-
MaJIbHBIMHU TIPOSIBJICHUSIMU TTUTMEHTALUN KOKHBIX TIOKPOBOB y aM(u-
Ouii, B JiuTEeparype HaubOJIee YacTo OMHMCAaHbI albOMHOCH [Brannon,
2006; Browder, 2005; Federighi, 1938; Smallcombe, 1949; u np.]: Rana

145



pipiens, Bufo a. americanus, Melanophryniscus montevidensis, Rana
catesbeiana, Rana boylii, Rana temporaria, Rana boylii, Leptodac-
tylus ocellatus, Odontophrynus occidentalis, Phrynohyas mesophaea,
Tomopterna cryptotis, Elachistocleis carvalhoi, Lithobates palmipes.

Yare Bcero HaOMIOAaI0TCS aHOMAaJILHBIE BAPHAHTHI OKPACKH Y ITPE/I-
CTaBUTENEH KOMIUIeKca 3eNleHbIX Jiaryiek (Pelophylax esculentus com-
plex). Tak, peakne BETOBBIE BAPHAHTHI Yy JISTYIIEK YKpPaUHbI U3BECT-
HHI eme ¢ Hadana XX B. B 1913 r. va teppuropun Kuesa, B paznuse
Juernpa, OblT HaliJIeH aTbOMHOC TOAOBUK Rana esculenta (TaKCOHOMH-
YECKHI CTaTyc He M3BECTEH) MEPCUKOBO-KenToro npeta [[llapnemans,
1917]. llogoGHbIH 5K3eMILISIp (CeronieTka) ObUT HaiieH oceHbIo 1999 1
B C. SmyTsl (UepHUTOBCKAS OOJI.): 30JI0THCTO-KENITOTO I[BEeTa 0e3 KaKo-
ro-Jm00 pUCYHKA, TAKCOHOMUYECKUI CTAaTyC HEYTOHYEH — HITH THOPHI,
niu npynoBas jarymika [Cypsana, 2001]. Taxke B OKpeCTHOCTSAX YKIo-
poja ObLUIO HalIeHO 2 3K3. 03epHOM JISTYIIKKA — ()OH Tea 00eux 0cooei
SIPKO 30JI0THUCTO-KENTHIN, MPUCYTCTBYeT pucyHOK [Kyptsk, Kpynbko,
2007]. B Poccun ObuT HalijieH ceroyieTka MmpyaoBOi JISTYIIKH CBETIIO-
JKEJITOTO 11BeTa B MOCKOBCKO# 0011., JloMoneoBckuii p-H, Okp. 1. Bo-
ctpsikoBo [Ky3pmuH, 1999]. Coobmaercs 00 anbO0nHU3ME (HETIOITHOM)
y NPYIOBOH JATYIIKH B XOIEPCKOM IOCYAAPCTBEHHOM 3aIll0BEJHUKE
(HoBoxomnepckuii p-H, Boponexckas 06:1.) [Jlana u ap., 2008]. B 2006—
2007 rr. 4 5K3. (0AMH B3pOCIHBI caMel] M TPH I'oJI0OBHKA) ObUTH MOiMa-
HBI B 03. YIIbIHOBCKO€ O0mu3 . BapBapuno. Bee onu ObLTH HENOTHBIMU
aTpOMHOCAMU: UMEINT HE3HAYUTEIFHYI0 TEMHYIO ITUTMEHTAIUIO Ha JI0p-
CaJbHON CTOPOHE W TeMHBIE Tia3a (Jerm3m). Lo STuX amp0MHOCOB
coctanisuia 2,08 % cpenau npynoBwix jsiryiiek Pelophylax lessonae
(Camerano, 1882) u 0,95 % cpeau ocobeii BceX TpeX BUIOB 3€JICHBIX
nsarymek [Jlaga u mp., 2008].

[Ipu nprKku3HEHHOM 3Y4YeHUHU KOMILIEKCa 3eJICHBIX JIATYIIEeK Pelo-
phylax esculentus complex Hamu Ha ipotspkernn 18 jet (1996-2013)
HaOJTIONIAI0Ch aHOMATBHOE TTPOsIBIIEHUE (POHOBOM OKPACKH T0PCAITEHON
YacTH Teja — OT TOy0Ooro 10 CHHETO IBETa. ITOT TUI OKPACKH BCTpe-
YaeTcsi OUeHb PEIKO M C BO3pAcTOM He IpornajaeT. Hamu Takoe aHoMab-
HOE TIPOSIBJICHNE OKPACKH OBLIO 3apEerHCTPUPOBAHO B YETHIPEX TOIMY-
nmsanusax. Tak, B 2001 1. ObUT HaliIeH TTOIOBO3PENBIN caMell 03€pHOU
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narymku Pelophylax ridibundus (Pallas, 1771) nnmunoi Tena 73 MM,
OH MMeJ roiy0yro OKpacKy CIIMHBI, 33JIHAS 4acTh Tela U KOHEYHOCTE!
OBLIM 3eJIeHOro IBeTa. J(nana3oH N3MEeHEHUH YKa3aHHOTO BhIIIE I[BETA
JIATYIIKU 3aBHUCEIT OT TEMIIEPATypHOTO PeXUMa U BapbUPOBaJl OT CBETIIO-
royry0oro mpu HarpeBe Ha COJIHLE 10 TEMHO-CHHETO IPU OXJIAXKICHUN
1o +5 °C. [1o naHHBIM 37eKTpOQOope3a ITOT FIKZEMILIIP HMET TOMO3HUTOT-
HbIA amnens no okycy Ldh-B — R /R, [Hekpacosa, 2002]. [Tpu conep-
YKaHUH TIOMMaHHOTO K3EeMIUISIpa 03epHOMN JISTYIIKH O0Jiee MoIyroia
B akBareppapuyme gadboparopuu MHCTUTYTa 300J0THA HUKAKHX H3Me-
HEeHUH okpacku He Habmonanock. B 2000 r. 61pro30BkIii IBETOBO# Bapu-
aHT HaOIIOIaJICs Y TIPYIOBOH JIATYIIKH, HalIeHHOH Ha p. Yaaii (c. dy-
x0Bo, Jlybenckwuii p-H, [lonraBckas o0, n = 27 9k3.). Koxa Obuia mo-
BPEKACHA, U, BUIUMO, IPUYUHOMN 3TOr0 OBIJIM areHThl OMOJIOTrHYECKOI
npupossl. B xonne urons 2005 1. Takke Ha 3Tol peuke (1. ['ypOuHIBL,
[Mupsiturckuit p-x, [loarasckas o0i1., koyut. Pequyk I1.) Obuta HaitneHa
ronry0as mpyaoBast JATYIIKa ¢ XapaKTepHBIM ISl 3TOTO BUIa PUCYHKOM
(mopco-mMenuanbHOM MONI0COoi, S—6 YepHBIMH OPCaTbHBIMU TSI THAMH)
U KOPHMYHEBBIMH KOHEUHOCTSIMU. HO camMbIM yHHKaJIbHBIM CIydaem
OblJIa HaXOJIKa B ITOMYJISIIHOHHON CUCTeMe 3eJIeHbIX Jarymek REL-tuma
(Bce mpeacTaBUTENN KOMIUIEKCA), HAWIEHHBIX B I1. 3rypoBKa (Srotun-
ckuii p-H, KueBckast 0011.) B BeceHHe-ocennuit nepuon 2010-2011 rr,,
IJIe JISATYIIeK, UMEIOIUX YaCTUYHO (MO3auyuHO) rojy0oi oKpac Jop-
CaJIbHOM CTOPOHBI TeJIa, BCTpeyanocs a0 16,7 % (n = 60 3k3.), mpu 3TOM
HPUCYTCTBOBAJ BUAOCHEIM(DUUHBIN PUCYHOK, KaK U B MPEAbIIYLINX
ciyuasx. [Ipuuem romy6oii okpac Habmonancs y Bcex Tpex MpeacTaBu-
TeJIel KOMITJIEKca 3€JICHBIX JIATYIICK: MPYI0BOM, 03epHOU M UX THOpH-
na. Heo0Xonnmo oTMETHTh, 4T0 OMPI030BO-3€JICHBIH OTTEHOK JI0pCalb-
HOM YacTH TeJjia Hanbosiee yacTo Berpeuaercs y rudpunos P kl. escu-
lentus (Linnaeus, 1758) Kuesckoii obnactu (Hanpumep, 1. KoznHka,
2001 1.) B 3aBUCHMOCTH OT TEMIIEPATYPHOTO PEKUMa, HO ITOT OTTEHOK
HUKOT/IA ITOJIHOCTBIO HE IEPEXOAUT B rony0oii useT. OgHako XuMu4ec-
KM€ BEIlecTBa U APYrue areHThl, MOMaJalollie B BOAY MPHU 3arpsizHe-
HUH, MOTYT TaKKe BO BpeMsi Mopdorene3a ampuOmii BIUsTH Ha paboTy
XpoMaTroop ¥ IPOBOILMPOBATh U3MEHEHHS OKPACKH, TaK KaK KOKHBIC
HOKPOBBI Y aM(prOUii 04eHb UyBCTBUTEIbHBI K COCTABY BOJBI.
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Taxum 00pazoM, MoJOOHBIE aHOMAJILHBIE IPOSIBIICHHS, BO3MOXKHO,
OOBSICHSAIOTCS BO3/ICHCTBIEM PA3IMYHBIX (PAaKTOPOB — PU3UIECKHX, XH-
MHUYECKHX M OMOJOTHUYECKUX, 0€3yCIIOBHO, CBSI3aHHBIX C COCTOSIHHEM
BOJTHO-OOJIOTHBIX OMOTOIOB. A COCTOSIHHE MOMYJISIIUN aMpUOUi 1 X
Mopdoornyeckre NoKazaTeiIn MOYKHO HCIIOIb30BaTh It OMOMHTHKA-
UM OKpY’Karolled cpebl U MPOrHO3UPOBATh BOBMOXHEIE €€ N3MEHe-
Hus [Hexpacosa, 2007; 2013].
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DIVERSITY AND FREQUENCY
OF AMPHIBIAN ANOMALIES IN SEMI-NATURAL
AND ANTHROPOGENIC HABITATS
IN THE CARPATHIAN BASIN

M. Puky
MTA Centre For EcologicalL Research, Danube Research Institute
(God, Hungary)

Amphibian anomalies have been reported for a long time,
with the first description dating back to the eighteenth century,
when Vallisneri described an individual with five legs in Italy (1733).
In recent times mass deformities have been the focus of herpe-
tological research in the Northern Hemisphere for various reasons
(pollution: see e. g. Flyaks, Borkin, 2004, parasite infection: see
e. g. Johnson, Hartson, 2009, urban effects: see e. g. Vershinin, 1989).

Anomanuu amgpubuti ommeuaromes uccied08amensimu 6 me-
yeHue nPoOOINCUMENLHO20 NEPUOOA BPEMEHU — NepEble YROMUHA-
Hust omuocsmes k XVIII 6., koeoa Vallisneri onucan ocobw ¢ namoio
noeamu 6 Umanuu (1733). B nociednee epems maccosvie anomanuu
HAXO0OAMCsL 6 YeHmpe GHUMAHUS 2ePNEeno02UYECKUX UCCAe)08d-
HUL 68 Ce6epHOM NOIYWAPUU NO PA3TUYHbIM NpUdUHAM (3acpsizHe-
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Hue: cm., Hanp., Flyaks, Borkin, 2004, napaszumapras ungexyus:
Johnson, Hartson, 2009, enuanue ypoanuzayuu: Vershinin, 1989) .

Recording amphibian anomalies started with describing specimens
with large additive body parts (i. €. legs) in the Carpathian Basin. The first
note was published in 1910 by Méhely describing a Hyla arborea indi-
vidual with five legs. It was followed by a more detailed paper on a Pelo-
phylax (Rana) esculentus specimen by Dely five decades later (1960), who
suggested it was the result of unsuccessful predation during the tadpole
phase.

Individual observations on amphibian anomalies have become
more frequent from the 1990s. As there was no such methodological
description, a survey protocol based on 12 years of field experience was
also developed [Fodor, Puky, 2002]. In contrast to only one deformity
type recorded from two individuals of two species previously, 13 defor-
mity types were described in 13 taxa and mass events were also detected
and analysed from 1994. In recent years professional observations are
even complemented by citizen science participants in this field. In the
«Watch, create, improve» Carpathian Basin Amphibian and Reptile Photo
Data Collection System [Toth, Puky, 2012], for example, an anopthalmic
Pelobates fuscus was recorded from Slovakia (Figure).

Approximately 80 % of all deformities described occurred along
the Rivers Danube, Ipoly and Tisza [Puky, Fodor, 2002].

The detailed study of amphibian anomalies has also become more
intensive from the end of the 1990° in the Carpathian Basin. A very
recent example is the work of Mester et al. (2013), who investigated
the health status of amphibians in a highly protected semi-natural area,
the Egyek-Pusztakdcs marsh system, in the Hortobagy National Park,
Hungary. They investigated over 5,200 individuals and found a low
frequency of anomalies (18 cases in total). Anomalies occured in three
strongly water-bound taxa, the P. esculentus complex, Bombina bombi-
na and Triturus dobrogicus, while they could not find anomalies in
another six species [Mester et al., 2013]. Ectromely was present in 60 %
of the cases mainly in juvenile anurans (Bombina bombina, Pelophylax
esculentus complex). Among deformed newts (Triturus dobrogicus) one
with a duplicated tail was caught, which is a very rare morphological
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Pelobates fuscus with a missing eye from Lucenec, Slovakia,
data collected through the «Watch, create, improve» Carpathian Basin
Amphibian and Reptile Photo Data Collection System (Photo: Péeter Kalmar)

anomaly [Henle et al., 2012]. Because in all other cases limb or tail
reductions were recognised, the observed anomalies may be caused by
predators, such as birds or fish, which can be abundant in the Egyek-
Pusztakdcs marsh system.

Similar results were also found in Romania, where a Pelobates fiss-
cus population breeding in a mosaic of permanent and temporary ponds
and puddles was investigated near Cluj-Napoca for three years [Székely,
Nemes, 2003]. Out of 244 individuals, three toads presented polypha-
langy, 8 toads were missing 10 toes, and three were missing the lower
portion of their arms. Apart from these observations, two male toads
presented anophthalmia, which sums up in an anomaly frequency well
below 10 %.

From the early 1990s the frequency of amphibian anomalies was
often well above the 2 % background value worldwide, frequently
reaching 10-30 % in the 1990* and 2000¢ with occasional findings up to
69—-80 % due to e. g. severe pesticide pollution, urban effects, etc. [Du-
bois, 1979; Quellet et al., 1997; Vershinin, 1989].
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Mass anomalies (up to a frequency of 71 %) also occurred in the
Carpathian Basin. In the Gemenc floodplain of the Danube, Hungary,
the frequency was over 3 % in several species over several years. In two
cases the length and weight of juveniles showing anomalies were also
significantly shorter and lighter (p < 0,01) than those of healthy indivi-
duals [Puky, 2006] in the floodplain. Such events were only recorded
when the Danube flooded the area, which emphasises the importance
of the water in the process.

Since the 1990 amphibian anomalies have been recognised more
frequently in the Carpathian Basin than previously. This phenomenon
stresses the importance of further studies, especially on floodplains.
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TAIL LOSS AND ANOMALY IN ZOOTOCA VIVIPARA
AND LACERTA AGILIS IN HUNGARY

M. Puky', S. Z. Faggyas?, B. Mester?, P. Bir¢*, E. Acs!
'MTA Centre for EcologicalL Research, Danube Research Institute
(Géd, Hungary)

?Kiskunsag National Park Directorate (Kecskemét, Hungary)

3 University of Debrecen, Department of Ecology (Debrecen, Hungary)
*MTA Centre for Ecological Research, Balaton Limnological Institute
(Tihany, Hungary)

An article concerned with tail’s morphological anomaly that
was founded between L. agilis from different regions of Hungary.
No anomalies in Z. vivipara sampled were found.
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Cmambs nocesauena Mopponocuieckol anomMaiuu Xeocma, 0o-
Hapysicennotl cpedu vloopok L. agilis uz pasneix pecuonos Bene-
puu. Hu o0noii anomanuu cpedu eblb6opok Z. vivipara ne ommeyeHo.

The study and conservation of ecological, morphological and genetic
diversity of key organisms both in biodiversity hotspots and human
influenced landscape is an important task at the beginning of the 21+
century. The Eurasian common lizard, Zootoca vivipara (Lichtenstein,
1823), is the lizard with the largest distribution area on Earth [ Schmidtler,
Bohme, 201 1] with several subspecies/clades, some with extremely large,
others with more limited distribution areas. Its investigation dates back
to the 1920s in Hungary [Fejérvary, 1923], where several Z. vivipara
clades exist in different parts of the country. The study of their karyology
and phylogenetic relationships started in the 2000s [Odierna et al., 2004;
Surget-Groba et al., 2006] together with its conservation implications
[Puky et al., 2004], which is supplemented by further and more detailed
genetic, morphological and ecological investigations in recent years.
As part of the study, the health status of the investigated individuals is
checked. Besides Zootoca vivipara, Lacerta agilis inhabiting the same
sites were also investigated morphologically. This article summarises
results related with tail regeneration and anomalies.

In 2011-2013 Zootoca vivipara and Lacerta agilis was sampled
in different regions of Hungary. Samples were collected from eight loca-
tions. Over a hundred individuals were examined. Individuals with additi-
ve anomalies were X-rayed.

Reptile anomalies are known for long especially that of the tail as
many lizards are able to voluntarily shed their tails as a strategy to escape
predation including both species studied and this process can lead
to different anomalies. In the present study tail loss was recorded with
a frequency over 26 % with Z. vivipara but no anomalies were found.
A very similar frequency was found with L. agilis. One Lacerta agilis
individual also showed a tail anomaly (figure). It was an adult female
with a 6,83 cm body and 5,85 cm tail length and a 7,15 g weight. In the
middle section of the tail (2,64 cm from its base) a 0,54 cm outgrowth
was present. No bony structure was found in the outgrowth. On the basis
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of digital X-ray investigations it may be related to a previous shed
of the tail and its improper regeneration.

Lacerta agilis with an improper regeneration of the tail from Okérdi-lap.
Kisk6ros, Hungary (Photo: Miklds Puky)
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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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sanou aaeywku Rana temporaria L. Cnekmpoxumuueckuti ananius
MKaHetl 20108ACMUKOG GbIAGUT MEHOESHYUIO K AKKYMYIAYUL Jcene3d
u ceunya. Lucmoxumuneckull aHaius NoKA3a1 NOJIOHCUMENbHYIO pe-
aKyuio Ha Haaudue cOeOUHeHUIl Jcene3d 6 neveHy U KUueuHuKe 2o-
nosacmukos. Kax eucmoxumuueckuu, max u CneKmpoxumudeckuil
Memoobl NOKA3ANU, YO OCHOBHOU UCMOYHUK NOCMYNIEHUS UOHOG
Memanios 8 opeanu3mM 201084CMUKO8 ANUMEHMAPHbIU. Y 2onosac-
MUKo8 Hem 3P GexmueHoco MexaHusma 6vi8e0eHUs UOHO8 MemdJi-
J108, HO eCMb MEXAHU3ZM, CMASYAIoWULL nopaxicaiowee oeticmsue, —
HaxonjieHue 8 cneyupuueckux Kiemxax-maxpogpazax.

WzyueHnwue BAHMSIHNS HOHOB TSDKEIIBIX METAJUIOB Ha pa3BUTHE aM(pu-
Ouii IPOBOAUTCS B HACTOSIILIEE BPEMsI JOBOJILHO MIHPOKO. CBsI3aHO 3TO
C TIOMYJISIPHOCTBIO ITOMCKA METOI0B OMOMHIUKAIIMHU MTOJUTIOTAHTOB pas-
HOM XuMHU4ecKo npupoapl. OqHAKO OOIBIIMHCTBO UCCIIESIOBAHHUN TT0-
CBSAIIEHO M3YyYEHUIO BIUSHUS PACTBOPUMBIX COCIUHEHUN JaHHBIX Me-
TaJuoB Ha aMmpuouii. TeM He MeHee 3arpsi3HeHUE BOIOEMOB, KaK IpaBH-
JI0, XapaKTepU3yeTcs HE CTOJIBKO 3arps3HEHHEM PaCTBOPUMBIX COJIEH,
CKOJIBKO HaJIM4YMEM B BOJIOEMAX METAJUIMYECKUX KOHCTPYKU UM, JInun-
HOYHBIC CTAJIUH Pa3BUTHS aM(PHOUIL IBISIOTCS IBpU(araMu, MUTAIOIH-
MHUCSI COCKpeObIBaHHEM 0aKTEpPHaIbHOIO HAPOCTA C IOBEPXHOCTH HOA-
BOJHBIX YacTEH pacTeHHH, TOHHBIX OCAAKOB U T. 1. OcoOCHHOCTU UX
MOBE/ICHUSI HE MCKITIOYAIOT BO3MOYKHOCTH COCKPEOBIBAHMS TOJI0OBACTHKA-
MU C TIOBEPXHOCTH METaJUICOAEPKAINX KOHCTPYKIUN. OCHOBBIBAsCH
Ha 3TUX MPEIIOI0KEHUAX, HAMHU Oblja ITOCTaBJIeHA CePHsl IKCTIEPUMEH-
TOB 10 IMUTAIINH 3ar psI3HEHHSI BOZ0EMa CBUHEIICOIEPIKAIINMU U JKeie-
30C0/IepKaLIMMHY CIIABAMH U Pa3BUTHIO B TAKUX YCIOBHSX FOJIOBACTH-
KOB TPaBSIHOM JIATYWIKU Rana temporaria L. B xauecTBe UCTOYHUKOB
WOHOB CBHHIIA U jKeye3a ObUIN BBIOPaHbI, COOTBETCTBEHHO, CBUHIIOBAS
IpoOb M jkesie3Hble rBo3au. [lapaniensHo HaMu OCTaBIEHBI KOHTPOIIb-
HbI€ EMKOCTH, Pa3BUTHE TOJIOBACTHKOB B KOTOPHIX MPOXOIWIO B BOJIE
0e3 MeTa/uTOKOHCTPYKIUH. OHM OBUIH IMOMEIIEHBI B EMKOCTH C BOJIOH
13 MIPUPOJHBIX BOJOEMOB, B KOTOPBIX M MTPOXOJUIIO pa3BUTHE TOJI0OBAC-
TUKOB 710 39-if u 10 43-i1 cranuii pasButus. [lociae qOCTHKEHUS dTUX
cTaauii ronoBacTHKoB pukcuposanu B 10 % pactBope dpopmanbaeruia
JUISL TOCTIE Y FOIIMX THCTOJIOTHIECKHX (MaTOMOP(OTIOTHYECKUX ) HCCIIe-
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JOBaHUI OPraHOB I'OJIOBACTHKOB M [UIS CHEKTPOXMMHUYECKOTO aHAJIN3a
TKAHEH )KMBOTHBIX.

B Havasne skcriepuMeHTa M TOCJIE €ro OKOHYaHHs ObUI TPOBEICH
XMUMUYECKUI aHAJIN3 BOABI, [TI0OKA3aBILIHH, YTO COAEpKaHUE HOHOB CBUH-
11a WIX JKeJIe3a B BOZIE 3KCIICPUMEHTAIBHBIX TPYII (HaKTHUECKU HE U3-
MEHMJI0Ch. HanpoTuB, cieKTpOXUMHUYECKUH aHAINU3 TKAaHEeH rojosac-
THUKOB BBISBUJI TEHJICHIIMIO K aKKyMYJISIMH JKese3a U cBUHLA. [lsaTH-
KpaTHbIE PA3JINYMs B yPOBHE COZIEpKaHM MOHOB XKeJle3a B TKaHAX Tela
TOJIOBACTHKOB HAOMIOMAIOTCs HA 39-11 cTaguu pa3BuTus R. temporaria
KOHTPOJISL ¥ SKCIIEpUMEHTa. B To e BpeMs aHaIu3 APYrux TKaHeil ro-
JIOBAaCTUKOB BBISIBUJI HEPABHOMEPHOE HAKOIIJICHUE aHATM3UPYEMBIX 3JIe-
MEHTOB B pa3HbIX cUcTeMax opranusma. Hanbonee Boicokue rmokasare-
JIM cofiepKaHMs JKeJie3a M CBUHIIA XapaKTepHBI JJIsl KUIIEYHHUKA T0JI0-
BacTUKOB. KOHIIEHTpaIus CBUHIIA B KUIIEYHUKE MOXKET MPEBBIIIAThH
TaKOBYIO B Teje rosoBacTuka B 13,15 pa3 mns 43-it craguu pa3BuTHs
TOJIOBACTUKOB TPABSIHOM JIATYIIKH. Pa3inuns B KOHIEHTpauuu HOHOB
JKeJie3a B KUILCUHUKE U B TKAHSX Tejla HE MEHEE CYIIEeCTBEHHbI U IIpe-
BbIIaIOT B 11,42 pa3 y R. temporaria. KoHlleHTpanus xejesa B neue-
HU TPaBSHOM JATYHIKY ObLIa B 5,86 pa3a BhIIIE, YeM B TKAHSIX Tela, HO
B 1,94 pa3a menb1iie, yem B kumeunuke. CopepkaHue CBUHIIA B IEUEHU
TpaBsSHOM JATYIIKH B 2,31 pa3a Bbllle, 4eM B TKaHSX TeJa, HO B 5,68 pas
MEHbIIIE, YeM B KUIlleuHuKe. Takum 00pa3om, HaOIonaeTcst akKyMyJisi-
115l HOHOB U XKeJie3a, ¥ CBUHIA B TKAHAX T'0JI0BACTUKOB. [o-BuanMoMmy,
OCHOBHOH IIyTh OCTYIIJICHUS] HOHOB B TEJIO FOJIOBACTUKOB — IIEPOPaIb-
HbIH. O0 3TOM CBHIETENLCTBYIOT U PE3YJIbTaThl BU3yaJIbHOTO OCMOTPa
TOJIOBACTHKOB, ITOKA3aBIIIETO, YTO KUIIIEYHHUK TOJIOBACTHKOB MOJIOH Yac-
TUYKaMH METAJIJIOB PXKaBO-PBIKETo IIBETa Y TOJIOBACTUKOB, YbE Pa3BH-
THE MPOXOJIMIIO B aKBapHyMax, COJIEp)KalIUX JKelIe3Hble TBO3/H, U Ce-
peOpHUCTO-CBUHLIOBOTO — IIPU Pa3BUTHUH B aKBAPHUYME CO CBUHIIOBBIMHU
mapukamu. Jpyroit BO3MOXKHBIN Iy Th HOCTYIUICHNS! HOHOB METAJUIOB
B OPraHU3M IOJIOBACTHKA — Yepe3 KaOpbl, CKOpee BCETO, SIBIISETCS Ma-
n0BeposATHBIM. C OHOM CTOPOHBI, YACTUYKH METAJIIIOB MOIVIH MONACTh
Ha >ka0pbl IpU QUIBTPALIMK BOABI Yepe3 POTOIVIOTKY, a ¢ APYToi — pe-
3yJIbTaThl CIEKTPOXMMHUYECKOTO aHaIN3a MOKa3bIBAIOT, UTO Pa3Inyus
B COJICP)KaHUM HCCIEIYEMbIX HOHOB B )aOpax KOHTPOJIBHOM U KCIIe-
PUMEHTAJIBHOW TPYIII HE3HAYUMBI.
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I'mcToxumuuecknii aHaaIu3 OPraHoB M TKAHEH JKUBOTHBIX KOHTPOJIb-
HOW M DKCIEPUMEHTANBHBIX TPy ObUT HalpaBlieH Ha ONpe/ecHre
MECT UX JEeIIOHUPOBaHUs B OpraHU3Me rojloBacTuKoB. CoIiacHo uccie-
JOBAHHUIO ITOJIOKUTEIIBHYIO PEAKIIMIO Ha HAIMYUE COCAMHEHUH JKene3a
JEMOHCTPHPYIOT IIpenaparsl Ie4€H! 1 KUIIEYHHKA TOJIOBACTHKOB. Jlero-
3UTHI JKeJIe3a B [IEUYEHH TOJIOBACTUKOB KaK KOHTPOJIBHOM, TaKk U dKCIIe-
PUMEHTAJIBHBIX TPYIII BBIABIAIOTCS B ACCOLMALIMY C KJIIETKAMHU, CONEp-
KaBIITUMH YepHO-OypbIii murMeHT. Hanbonee BeposSTHBIMH KaHu1aTa-
MH Ha POJIb KJIETOK, aKKyMYJIUPYIOIUX COCIUHEHHUSI KeJIe3a, IBIISI0TCS
MeJIaHUH-coJiepKaIe Makpodaru, Wik KyrndepoBbl KIETKH MEYCHH.
B nedenn onn QpyHKIMOHUPYIOT KaK Makpodaru, a Takke CIIOCOOHbI
K aKKyMYJISLIMH JKelle3a B COCcTaBe reMocenepuna u ¢peppuruHa. B or-
JIMYHE OT MUTMEHTCOEPKALINX KIETOK, TeNaTOLUThI, UMEIOLINE KaHO-
HUYECKYI0 MOP(OJIOTHIO BKIIIOYECHUH KeJie3a, BBISBISIEMBIX THCTOXH-
MUYECKH, B LIUTOILIA3ME He cojepxar. OKpallluBaHUE Ha XKEJIe30 Xa-
PaKTEPHO JUISI OTAENIBHBIX YYaCTKOB TOHKOTO KMIIIEUHHKA KaK dKCIIEpH-
MEHTaJIbHOM, TaK ¥ KOHTPOJIbHOM TPy rosioBacTuKoB. OxHako Gosee
MHTEHCUBHBIN XapaKTep OKPalINBAHNS CTEHKH KUIIEYHHUKA Y OIBITHBIX
JKUBOTHBIX YKa3bIBa€T Ha MOBBIIIEHHOE MOMIOIIEHHE XKeJe3a B yCIIOo-
BHSX DKCHieprMeHTa. Takue yuyacTKy BKJIIOYEHHS JKeje3a B CTEHKE KH-
HIEYHHKA MOTYT OBITh MPOJAOJKUTEIBHBI, B HEKOTOPBIX CIy4asX MOX-
HO OOHAapyXUTh HENPEPBIBHBIC JTMHUHU, YTO CBUACTENBCTBYET 00 HMH-
TEHCHUBHOM IMOITIOLIEHHN SK30T€HHOTI'0 JKeJIe3a U3 COAEPKMMOIo KUIIIeU-
HUKa TOJIOBACTHKOB 3KCIEPUMEHTANbHON rpynmsl. [lomoxknrensHas
peaknys Ha HAJIMYUE COSAMHEHNN Kelle3a aCCOLMUPOBAHA C allMKalb-
HOM, 00palIeHHO! K IPOCBETY KUIICYHUKA TTOBEPXHOCTBIO SHTEPOILIUTOB.

Taxum 00pa3om, U THCTOXUMHYECKUH U CLIEKTPOXUMHUYECKUI Me-
TOJIbI TIOKA3bIBAIOT, YTO OCHOBHON MCTOYHMK MOCTYIUIEHUS HOHOB Me-
TAJUIOB B OPraHU3M F'0JIOBACTHKOB aJTMMEHTAPHBIN. Y FOJIOBACTUKOB HET
3¢ dEKTUBHOIO MeXaHu3Ma BBIBEACHUSI HOHOB METAJIIOB, HO €CTh Me-
XaHHU3M, CMSTYAIOIIAN TOpakaroiee NeiCTBUE — HAKOIJIEHHE B CTIEIIH-
¢uueckux Kierkax-makpodarax. [Ipu skcTpamonsuuu pe3yabTaToB
JTAHHOTO 3KCTIEpUMEHTa Ha IPUPOJHBIE YCIOBHSI HAJI0 YUUTHIBATh, YTO
pacIpoCTpaHEeHUE METAJIOB, IEIOHUPOBAHHBIX B TEJIC TOJOBACTUKOB,
10 MHIIEBOM 1eNn orpaHnueHo. OCHOBHBIE XUIIHUKH, YHIUTOXKAIOIIHNE
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TOJIOBACTHKOB — 3TO JIMYUHKU Ditistidae u Aeshnidae, koTopbie MeTa-
MOPGHU3UPYIOT H, CIEI0BATEIBHO, BBIHOCAT KaKyl0-TO YaCTh METAJUIOB
13 BOJOEMOB. BbIHOCSAT CBOIO YacTh U MeTaMOp(U3NPOBABILHUE T'OJIOBA-
ctuku. OHAKO €Ba JIM 3TOT BBIHOC UTPAET 3aMETHYIO POJIb B KPYTOBO-
pOTE BEILECTB.

O MOP®OJIOI'MYECKUX AHOMAJIMUAX
Y TPUTOHOB POJA LISSOTRITON
(SALAMANDRIDAE, CAUDATA) HA 3AITAIE YKPANHBI

H. A. CmupHoB
HammonanwsHslit HaygHO-TpHponoBendeckuiit Mmyseit HAH Ykpawnns! (Kues)
UYepHOBHIIKHIA 0OACTHOH KpaeBeAueCKUN My3el

ABOUT THE MORPHOLOGICAL ABNORMALITIES
IN NEWTS OF THE GENUS LISSOTRITON
(SALAMANDRIDAE, CAUDATA) IN WESTERN UKRAINE

N. A. Smirnov
National Museum of Natural History NAS of Ukraine (Kyiv)
Chernivtsi Regional Museum

The results of investigation of morphological abnormalities
in newts Lissotriton montandoni (964 specimens) and L. vulgaris
(340 specimens) from Western Ukraine are presented. It is found
that percentage of specimens with abnormalities reach on the average
4,98 % for L. montandoni and 5,59 % for L. vulgaris.

Ilpedcmasnenvl pezynomamol UCCcie008anUus Mophonocuyec-
Kux anomanutl y mpumorog Lissotriton montandoni (964 3k3.)
u L. vulgaris (340 sk3.) ¢ 3anaomnoi Yekpaunvl. Yemanosneno, umo
npoyenm ocobetl ¢ anomanrusmu docmuzaem 6 cpeonem 4,98 %
v L. montandoni u 5,59 % y L. vulgaris.

Ha 3anmane Ykpauns! kapnarckuid, Lissotriton montandoni (Boulen-
ger, 1880), n 0ObIkHOBEeHHBIH, L. vulgaris (Linnaeus, 1758), TpUTOHBI sIB-
JISIFOTCST OAHUMHE M3 HanboJiee MHOTOYHMCIICHHBIX M IIUPOKO PacpocTpa-
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HEHHBIX BHJIOB aM(puOuii (mepBbiii — B TOpax, BTOPOH — Ha PaBHUHE).
OHu HacensoT pa3HO0Opa3HbIC OMOTONBI C PA3ITMYHOMN CTEIICHbIO aHTPO-
MOTCHHOU HArpy3KH (OT MPUPOIHBIX 10 YPOAHU3UPOBAHHBIX U/WIIH TIOJI-
BEPrarolInxcsi CWIBHOM aHTPOMIOTCHHOM TpaHC(OPMAIH), YTO JeIaeT
UX MEPCIEKTUBHBIMU 00bEKTAMH AJIS1 OMOMHIUKALIMU COCTOSIHUS Cpe-
bl (B 4ACTHOCTH, 10 BCTPEYAEMOCTH U Pa3Ho00pa3uio Mopoiornyec-
KHX aHoManuii). OIHAKO B IUTEPAType UMEFOTCS JIUIb BECbMa OTPBIBOY-
HBIE CBEACHUS O MOP(OJIOTMYECKUX JEBUALMAX B HOMYJISIIUAX STUX JABYX
BUJIOB 36MHOBOJHBIX Ha TEPPUTOPHH YKpaWHBI. B CBs3M ¢ 3TUM 1ieb
HaIlei padoThl — JaTh 00Iee OMMCAHNE BHEITHUX MOP(OIOrHUECKUX
aHOMaJIMil y paccMaTpUBaeMbIX BHJIOB.

Matepuan coOpaH aBTOPOM BO BpeMsi IIOJIEBBIX UCCIICIOBAHHIA
B 2003-2013 rr, a Taxxe mpu u3y4eHur (HOHJOBBIX KOJUIEKIIUH 300110~
ruyeckux MyseeB HanuoHaibHOTo Hay4HO-ITPUPOAOBEAYECKOTO My3esl
HAH VYkpaunst (3M HHIIM) u JIbBOBCKOTO HAaIlMOHAJIBLHOTO YHUBEP-
curera uM. 1. ®panxo (3M JIHY); 10M0IHUTENBHO UCII0JIb30BAHBI AAH-
HBIC U3 JINTEPATypPHBIX HCTOUHUKOB. B 00111eii CII0O’)KHOCTH Ha peaAMET
HAJINYHS BHEIIHUX MOPHOJIOTHISCKIX aHOMAJIM aBTOPOM IMPOCMOTpe-
HO 1304 k3. TpuTOHOB (L. montandoni — 964, L. vulgaris — 340) u3 3a-
Kkapnarckoii, iBano-®pankoBckoii, JIbBoBckoi 1 UepHOBHUITKOH 007ac-
Te YKpauHbL.

CortacHO Oy YeHHBIM pe3yJIbTaTaM BCTPeYaeMoCTh 0C00eH ¢ Mop-
(OJOrMYECKUMH ACBUALIMSIMU B 00bEIMHEHHBIX BBIOOPKaX KapIaTCKo-
T'O ¥ OOBIKHOBEHHOT'O TPUTOHOB cocTaBmiia 4,98 % (48 ocobeit) u 5,59 %
(19 ocobeif) cooTBeTCTBEHHO (Ta0NHIIA).

KosmmyecTBO 0co0eii TPUTOHOB ¢ BHEIIHHUMH aHOMAJIHSIMH
(yuteHsbl BbIOOpKH cBbIme 30 3K3.)

AnoManuu

“ a|6|6|2|()|e|olc|3|ullc

Bri6opka n n

L. montandoni

r. SIpemue, 30| 2 |=|=|=|=|=1[21]|=1|=-|~=-1]=-
VBano-®paHkoBckas 001

nrt. Bopoxra, Tam xe 8|16 |- |—-|1|2|-|1|—-|2]|-]-
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OKOHYAaHWE TAaOIMUIIE

AnHoMamuu
Bribopka n n .

“la|6|e|ec|o|el|lawmw]|sz|ul|«kr
c. BepxHuii fIcenos, 31 | =|=|=|=|=|=/=]1|=1=
BepxoBunckwuii p-H, TaM xe
c. 3eneHoe, Tam ke 325116 | — |1 | —=|3|—=|3]4|3|2]|-
c. Kpacuuk, Tam xe 312 | === -=1=-12|-]-]-|-
c¢. Ocmornona, D202 |l =l=]=|=12|=|=1=
PoxxHATOBCKMIA p-H, TaM Ke
yp. CreOHuK, 39 2 | == =l=11|l=]1]=]=|=

okp. nrt. beperomer,
Bwxannkwuii p-,
YepHoBuiikas o071.

nepeBai Lypaun, Tam xe 3816 | —|—|—-|1]|—=|3[2]|—-|-]-

c. Jlymmmopsr, 27y 2 |- |- |—-|—-|—-|1|-=|—-]1]|-=
IlepeunHckuii p-H,
3akapnarckas 00I1.

0O0600611IeHHAs BBIOOpKA 964 48 | 1 |1 |1 |11|1[|14[10]6| 3| —
L. vulgaris
nrt. JlensTux, 65| 3 | —|—-|—-|1|—-|1|1|—-]—-]|-

Hansopustackuii p-H,
NBano-®pankoBcKas 001.

c¢. lIunuHIb!, 35 4 |- || =l2l=12|<=|=|=1]=
Kunmanckuii p-,
YepHoBuiikas o071.

r. CTOpOXHHEL, TaM XKe 70 2 | —-|—-|=-1=-/-|-11]-]1-11

0O0600611eHHAs BBIOOpKA 340 19| = | —=|—-[6|2|7]2|2]|-]1

IIpumeuanue: n —9ACIO N3YUEHHBIX 0COOEH; 11, — YHCIIO 0COOEH ¢ aHOMAIHSMY;
a — aHOMAJIMU OKPACKH; O — aMeIUs; 8 — SKTPOMEIHUS; & — OPaHXUIAKTHIHS; O — AUXO0-
TOMUSI KOHEYHOCTH; € — IKTPOJAKTHIIHS;, o — MOMUAAKTIIINS; 3 — CHHIAKTHIUS; U —
JIOTIOTHUTEIbHBIE BEIPOCTHI HA MANbIaxX; K — AMXOTOMHUS KOHYHMKA XBOCTA.
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Hamu pesynsrarsl no L. vulgaris 6G113K1 K JaHHBIM JPYTUX HCCIIe-
nosarenei (5,1 %), momy4ueHHBIM 171 TeppuTopuu 3akaprates [JIut-
BuHYyK, bopkun, 2009]. Cpeau anomanuii y L. montandoni 3apeructpu-
pOBaHBI (B MOPSIKE YMEHBIICHHUS YaCTOTHI BCTPEYaEMOCTH ): IKTPOAAK-
TS (OTCYTCTBUE TAIIBIEB ), OpaHXMIAKTIIIHS (YKOPOYESHHBIE TTAIIBITHI),
NOAMIAKTIIIN (yOIMpOBaHuUE LETbIX MAIbLEB), CAHAAKTHIN (CpacTa-
HUE MaJIbLIEB), 1OMOJHUTEIbHBIE BEIPOCTHI HA MTAJIbLIAX, aMeIHs (0TCyT-
CTBHE KOHEUHOCTH ), SKTPOMEIHS (OTCYTCTBUE YACTH KOHEYHOCTH), TUXO-
TOMUSI KOHEYHOCTH (TOSIBJICHUE JONIOHUTEILHOW KHCTH ), aHOMaJIbHAsI
oKpacka; y L. vulgaris: SKTpoaakTHiIus, OpaHXUJaKTHIINS, TUXOTOMUS
KOHEYHOCTH, MOJIUAAKTUINS, CHHIAKTHIINS, AUXOTOMUSI KOHYMKA XBOCTA.

Anomanuu oxpacku. CaMka KapraTcKOro TPUTOHA C JKEJITO-KPEMO-
BOI OKpPACKOI KOKM M KPACHBIMH IV1a3aMH (HEMO3aMYHBIN (JIaBUCT U I10JT-
HbII anbOuHOC 1o kiaccudukauu C. H. JlutBunuyka u JI. S1. Bopkuna
(2009)) panee omioBieHa B okpecTHOCTsIX ¢. KanbHoe CkoIeBCKOro p-Ha
JIbBoBCKOM oOnacTu [ puHummuH, 2007]. Yka3anHas 0coOb — €IUHCT-
BeHHast u3 BeIOOPKH (1,29 %; n =77) uMerna HETUITMYHYIO OKPAcKy (Xpa-
Hutcs B koyutekiuu 3M JIHY, Ne 3x-3 338). /lomonHUTENBHO yKa3aHO,
YTO 3TO €IWHCTBEHHBIN ciiydail cpenu npubdausutenbHo 1200 ocobeit
kapnarckux TpuToHOB (~0,08 %), KOTOPBIX HUTHPOBAHHBIN aBTOP Ha-
Omronan Ha npoTsokeHuu 1989-2004 rr. Enie ofHa B3pociias caMka Kap-
MaTCKOTO TPUTOHA CBETIIO-XKEITOrO 11BeTa (HEMO3anvHbIi (raBucT) 00-
Hapy’>keHa HAMU B OKPECTHOCTIX ¢. Sl0nmyHuna SIpeMuaHcKoro ropoa-
ckoro coBeta MBano-®pankoBckoii 00:1. [ Tam xke]. OTa 0co0b 0Ka3aach
eIMHCTBEHHOU u3 Oonee yeM 2500 ocobeit Buma (~0,04 %), koTophix
™Mbl Habmonanu B 2003—2013 rr. BiocnieactBuu Mosonoit camen L. mon-
tandoni (L.=31,5 mm, L.cd. = 29,3 MM) HeTUITUYHO# OKpacKH (CBETIIO-
KEITOTO [[BETA, C PO3OBBIMHU IJ1a3aMH — HEMO3aUHBIH (PIaBUCT U TOJ-
HBIH QIbOMHOC) O0HAPYKEH HAMU MPH U3yYeHUH (DOHTOBBIX KOJIIEKITHIA
3M HHIIM (Ne 1520, c. Maiinan, CxoneBckuii p-H, JIbBoBcKkast 0011.).
OctanpHble 0c0OM U3 BEIOOpKH (1 = 14) mMenu OOBIYHBINA PUCYHOK U
OKpacKy, Kak M ApyTHue MPOCMOTPEHHBIE HAMU TPUTOHBI 3TOTO BHJA
u3 ponnos 3M HHIIM (n = 860). Utak, B HacTosiiee BpeMst H3BECTHO
BCEro TpU 0co0m L. montandoni HETUMNIHOMN OKPACKH, YTO COCTABIISIET
npubmuzutensuo 0,07 % ot oOmelt BeIOOpKH (0K0J10 4560 3K3.).
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Amenus. 3aperucTpupoBaH € AMHCTBEHHBIN ClTy4ail OTCYTCTBUS Jie-
BOI1 nepeiHell KOHEUHOCTH Y TMOJIOBO3PENIOro caMIia KapraTcKoro TpH-
ToHa U3 c. 3enenoe BepxoBunckoro p-ua MBano-dpankoBckoil 001.
(3M HHIIM, Ne 461). 310 cocrasmnset 0,31 % ot nokansHOM (1 = 325)
u 0,10 % ot cymmapHOii BEIOOPKH.

Oxmpomenus. OTCYTCTBUE KUCTU HA MPaBOi 3aJHEN KOHEUHOCTU
OTMEYEHO y caMIia KapIaTCKoro TpuToHa u3 1rt. Bopoxra lBano-®pan-
koBckoii 00i1. (3M HHIIM, Ne 1104), uro coorBerctByert 1,14 % OT J10-
kanbHOU (1 =88) 1 0,10 % OT cymmapHOii BHIOOPOK.

bpanxuoaxmunus. Onna u3 Hauboyee 4acTo BCTPEUAIOIIUXCS
aHoMaJuii: ooHapyxeHa y 11 ocobeii L. montandoni n3 7 BEIOOPOK U 6
L. vulgaris w3 5 Be10opox (1,14 % u 1,77 % oT 00beTUHEHHBIX BUJIO-
BBIX BEIOOPOK COOTBETCTBEHHO). BeTpedaeMocCTh B JIOKaIbHBIX BEIOOP-
kax (mpu n > 30) cocrasuna 0,92—-2,63 % m1st KapnaTCKOro TPUTOHA U
1,54-5,71 % — nst OOBIKHOBEHHOTO (CM. TaOJIHUILY).

Jluxomomus koneynocmu. 3apeructpupoBat oguH ciaydaii (0,10 %
OT CyMMapHO! BBIOOPKH) MOSIBJICHUS JONOJIHUTEIILHOW KUCTH Ha Ipa-
BOM 3a/IHEH KOHEYHOCTH Y ITOJIOBO3PEJIOrO caMIia KapIaTCKoro TPUTOHA
u3 yp. Crednuk (okp. nrt. beperomeT BrkHuIKoro p-Ha UepHOBHUIIKOM
0011.) u aBa ciryyast (0,59 % ot 06001eHHOM BEIOOPKH) Y OOBIKHOBEH-
HOTO TPUTOHA: B3POCIBIN caMell, TipaBas epeiHsAs KOHEYHOCTh (IapK
«KosTHeBbI», I. YepHosiibl; 7 = 10) [CmipHOB Ta iH., 2008]; oioBo3pe-
Jas camka, Jjokanusanus ta ske (3M HHIIM Ne 2113, BunHuKoBCKOE
J-BO, OKp. T. JIbBOBa, 1 =16).

Dxmpodaxmunus. IT0 HandoJee 4acTo BCTpeUaroascst aHoMa-
Jusi, Kotopasi ooHapyxkena y 2,06 % L. vulgaris (7 ocobeii u3 6 BIOOPOK)
u 1,45 % L. montandoni (14 ocobeit u3 8 BeiOOpoK). BeTpeuaemocts
B JIOKaJbHBIX BBIOOpKax (mpu 7 > 30) COCTaBIAET COOTBETCTBEHHO
1,54-5,71 % w1 0,79-7,90 % (cm. Tabmuiy). [1o nanaemv C. H. JIntBuHUY-
ka u JI. 5I. bopkuna (2009) y OOBIKHOBEHHBIX TPUTOHOB M3 3aKapraThs
IKTpONAKTHINS BcTpedaeres y 2,97 % ocobeit (7 u3 236).

THonuoaxmunus. Ins L. montandoni 3Ta nesuanus panee ooOHapy-
sxkeHa O. B. @enonrok (2008) Ha TeppUTOPUH HAIIMOHATEHOTO MPUPOJI-
Horo napka «CkoneBckue beckuapn (cBeeHus 00 0011eM pazmMepe Bbl-
Oopku orcyTcTBYI0T). Hamu otmeuena y 1,04 % xaprnaTcKux TPUTOHOB
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(10 ocobeii u3 5 B160pOK) 1 0,59 % OOBIKHOBEHHBIX TPUTOHOB (2 0CO-
6u u3 2 BEIOOPOK). brimskue pesynsrarel nonydensl C. H. JlutBuaaykom
n JI. . bopkunasiM (2009) — oHM 0OHAPYKUITK YKa3aHHYIO aHOMAJUIO
y oxHoro u3 236 (0,42 %) n3y4eHHbIX UMU OOBIKHOBEHHBIX TPUTOHOB
C TEPPUTOPUH 3aKapaTbs.

Cunoaxmunus. Berpedaercs IpaKTHYECKH ¢ OAMHAKOBOW YacTOTOM
y 000MX U3y4eHHBIX BUIOB (3apeructpuposanay 0,62 % L. montando-
ni — 6 oco0eii u3 3 Be16opok u 0,59 % L. vulgaris — 2 ocobu u3 2 Bb100-
pok). Panee sta anomanust orMeueHa y OObIKHOBEHHBIX TPUTOHOB U3 3a-
kapnarbs (3 ocobu u3 236 wnu 1,27%) [JIutBuauyk, bopxun, 2009].

Jlononnumenvhvie gvipocmul Ha natvyax. OoHapyxens y 0,31 %
KapnaTcKuX TPUTOHOB (3 0codu u3 2 BIOOPOK).

Jluxomomus konyuka xeocma. PaziBoeHne KOHYMKa XBOCTa OTMeye-
HO y ofHOTO camia u3 I. Ctopoxkunen; YepHouikoi o6i. (3M HHIIM,
Ne 448). Dra anomanus cocraBuia 0,29 % ot oowequHeHHOM 1 1,43 %
OT JoKaJbHOM (1 = 70) BEIOOPKH.

Taxum 00pa3zoM, y TPUTOHOB pona Lissotriton Ha 3anazie YKpauHbl
obnapyxeno 10 BapuanToB Mopdonorniueckux anomanui (L. montando-
ni—9 u L. vulgaris — 6). Haubosee yacTo y 000MX BUJIOB BCTPEUAIOTCS
SKTPOJAKTHIINS U OpaHXMIAKTHIIMS, a y KapIaTCKOro TPUTOHA €IIe U
TIOJIMJIAKTHITUS; OCTAJIbHBIE aHOMAJIMHU MTPEZCTABIECHBI €AMHUYHBIMU CITY-
yassMu. [lomydeHHble pe3ynbTaThl IO3BOJSIOT CAENATh IPEABAPUTEIIb-
HBIU BBIBOJI, 4TO «(OHOBAsD) BCTPEUAEMOCTH AHOMAJIHI B 3aM1aJHOYKpa-
WHCKHUX MOMYJISIUAX KaplaTcKoro TpuToHa cocrasiser 1,58—6,82 %,
a 0OBIKHOBEHHOTO — 2,86—4,62 %, 4TO BIIOJIHE COTIIACYETCS C JINTEpa-
TYpHBIMH JJAHHBIMH 10 JPYTUM BHJAaM XBOCTaThix ampuouii EBporis
[cM.: JlutBuHuyk, Bopkun, 2009]. Psx anomanuii (B TOM 4mciie ame-
JIUSl, SKTPOMETHS, TUXOTOMHMSI KOHEUHOCTH, CHHAAKTHUIIUS | JIp.) BIIEp-
BbIC 3apETUCTPUPOBAHbBI Y KaplaTCKOrO TPUTOHA B XOJE NMPOBEIACHUS
HACTOSIIETO NCCIIEIOBAHNS.
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AHAJIN3 MOP®OJOTHYECKHUX AHOMAJIUIA
B YCJIOBHUAX AHTPOIIOT'EHHOM TPAHC®OPMAIINA
MECTOOBUTAHUIN BECXBOCTBIX 3EMHOBO/THBIX

A. U. ®aijizyann

WuctutyT sKkomorun Bomxkckoro 6acceitna PAH (TonpstTn)

ANALYSIS OF MORPHOLOGICAL ABNORMALITIES
UNDER ANTHROPOGENIC TRANSFORMATION
OF HABITATS TAILLESS AMPHIBIANS

A. 1. Fayzulin
Institute of Ecology of the Volga River Basin Russian Academy of Science
(Tolyatti)

On the territory of the Middle Volga region in the 4" lake
frog populations are marked morphological abnormalities of 10 types
of the external structure: polydactyly, polimeliya, ectromelia,
ectrodactyly, absence of eyelids, eyes, the aberrations of pigmentation
of the iris. We assessed the diversity of abnormalities in the para-
meters j and phenotypic diversity h. Found to increase to 1,65 times,
the diversity index of the spectrum of anomalies (W = SW) in high
antropopressii (2,50 = 0,021), compared to controls (1,49 = 0,004).

Ha meppumopuu Cpeornezo Iosonices 6 4 nonynsayusax osep-
HOU JA2YWKU ommeyeHbl Mopghonoeuueckue anomanuu 10 munos
BHEWHUX CMPYKMYP: NOAUOAKMUNLUS, NOTUMENUS, IKMPOMENU,
9KMPOOAKMUAUS, OMCYMCMEUe 8eK, 21ds, abeppayuu nuemenma-
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yuu paoysicroil obonouxu. OyeHusanu pazHooobpasue aHOMAIUll
€ NOMOWbIO noxazamens | u napamempa eHomunuieckozo pas-
Hoobpasus h. Ommeueno ysenuuenue 6 1,65 pasa unoekca pas-
Hoobpasusi cnekmpa anomanuti (W £ SW) 6 ciyuae 6biCOKOU aHm-
pononpeccuu (2,50 = 0,021) 6 cpasHenuu ¢ KOHMPOILHOU 2PYNNOU
(1,49 £ 0,004).

Bo3HHKHOBEHHE aHOMAJIMI Y 36MHOBOHBIX CBS3aHO CO MHOTMMHU
HE3aBUCUMBIMH M B3auUMOACHCTByOmUMU (hakTopamMu. OTKIOHEHUS
B CTPOCHHH BBI3BIBAIOT MYTAIIMH U B3aUMOJICHCTBHS TEHOB, XUMUYEC-
KM€ TEPaTOTeHBI, a TAK)KE MIOBPEXKICHHS XUIITHUKOB U MeTallepKapuii Tpe-
MaTo/l, BBI3BIBAIOIIMX aHOMAJIbHBIC PereHepaluy koneunoctel [ Dubois,
1979; Guex et al., 2001] u Hapymenus: MmopdoreHesa O3BOHOUHUKA
[Bepunnun, Heyctpoesa, 2011]. B ycnoBusX BBICOKOM aHTPOIOTEH-
HOM Harpy3KH OTMedaeTcs MOBBIIIEHHE Pa3HO0Opasus 1 o011ei yacTo-
ThI abeppauuil y ampuomii [ Bepumnun, 1997; 1989; Flax, Borkin, 1997;
Machado, Schliiter, 2010]. B EBponeiickoii uactu Poccuun HanOosbIimm
pa3zHo0Opa3ueM aHOMAIINH XapaKTepu3yeTcs 03epHas Jiaryiika Pelophy-
lax ridibundus [®@aitzynun, Ynxmnses, 2006; Faizulin et al., 2003].

Llesnp HaIETo UCCIIEI0OBAHUS — IPOAHATIU3NPOBATh COCTAB, BCTPE-
4aeMOCTh U pa3HO00pa3rue MOP(OIOrHUeCKIX aHOMAJIUN B TIOIYJISIIIH-
SIX 03€PHOM JIATYIIIKY U3 Pa3IMYHBIX 110 CTENIEHU aHTPOMIOTEHHOTO BO3-
neiicTBust MecrooOuTanuit B ycinoBusix Cpeanero [1oBomKbS.

MarepuaJ 4 MeTOAbI

VYpoBeHb aHTPONIOT€HHON HArPy3KH YUUTHIBAIN 10 YPOBHIO Hapy-
meHust MopdoreHeTudeckoro romeocrasa [Yyounumsuiu, 1998]. [a-
Jiee HaMHM BbIIETICHBI JJIs1 UCCIIEZIOBAHNS CIIEIYIOIINE JIOKATUTEThI, KO-
TOpBIE PacHpe/IeNIeHbl C YIETOM BO3pacTaHKs aHTPOIIOT€HHOW Harpy3KHu:
I. «bpycsubl» — BogoeMsl 3anaHON nputeppacHoi yactu MopaoBeH-
CKOM oMMBI, U30aupoBaHHON 0T CapaToBCKOIro Bogoxpanuauuia, 200—
500 M roxkHee ¢. bpycsiHbl (Njuv= 98, N_,= 70); II. — «MopmoBo» — Boc-
TOYHAs LEHTPaJbHO-TIONMEHHAas!, 3aHUMAeT OOJIBIIYIO YacTh MONMBI:
Konb110BCcKy10 BOIOXKY, MEXTPUBHBIE 03€pa MPUPYCIOBOI YaCTH TOM-
™Mbl B 200—400 M roxxHee toc. MopaoBo (Njuvz 79;N_,=21); 1. — «Kob-
LIOBO» — IIPYJl OPOCUTEILHON CUCTEMBI, Y BOCTOUHO OKpanHsl ¢. Kob-
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I[OBO O\Ijuv= 70; N_,= 14); IV. — «BacuibeBckue 0CTpoBay — NpUOPEKHO-
ro MeJIbKoBOAbs BacmibeBckux ocTpoBoB CapaTOBCKOTO BOJOXPaHU-
auua (Njuv= 38; N_,=27). [lns akBaropun y BacuiibeBCKUX OCTPOBOB
B CapaTtoBckoM BogoxpaHmimie (2—2,5 KM HWKe yCThs p. YanaeBkn)
ormeueHo npesbimenue /K (3neck n nanee 11K ykazansi 1151 Bojoe-
MOB pBIOOXO3SIICTBEHHOTO Ha3HadeHusd): B 1995-1996 rr. mis nerko-
OKHUCJIIEMBIX OPraHUYeCKUX BeIecTB B 2—3 pa3a, peHonoB — B 3—5 pas,
thocdopa — B 3-9 pa3; B 1997 r. nnsg mapranna — B 11 pa3 [CeneszneB
u 1p., 1998].

XapaKkTepucTHKa BCTPEUaeMOCTH ¥ Pa3HOOOpa3usi aHOMaJIni pu-
BEJ/ICHA 10 OTJEJIbHBIM [TOKa3aTelsiM, npeanoxeHHbM JI. S1. BopkuabM
u coaBTopamu (2012). Kmaccudukanusi THIIOB aHOMAaJIHI TIpOBeeHA
C Y4ETOM CUMMETPHUH UX NPOsiBIIeHU. B KauecTBe mokasaresns pazHoo0-
pa3us aHOMaJIMii HaMH BBIOpaH MoKaszarelb PeHOTUIIMYECKOTO Pa3H000-
pasus W u gois peakux penotunos 4 [XKusorockuit, 1982]. O6praHO
B HOIYJIALUU B Ka9Y€CTBE HOPMAJIbHOTO (DEHOTHIA, PACCMaTPUBACTCS
JIOMUHUPYIOILIUI THI CTPOCHUS, 0€3 BUANMBIX OTKIIOHEHHH (93-99 %)
(p,)- OcrasnbHble 0COOM ¢ BUIMMBIMU OTKJIOHEHHUAMH, BO3HUKAKOLIUMH
Ha SMOPHUOHAJIBLHON W JTMYMHOYHOHN CTagusX pa3BuTHs, MOpdosoru-
YEeCKUMH aHOMAJIMSIMU BKJIIOUEHBI B IPYIIIBI TUIIOB C HEHOPMAaJIbHBIM
cTpoenueM (p, + ... p, ), TIE M — YUCIIO0 BAPUAHTOB (PEHOTHIIA, BKIIKO-
yas 1 ocoOelt 0e3 OTKIOHEeHH (aHATH3UPYETCsI BECh P PEHOTHUIIOB,
a He TOJIbKO aHOMaJIbHbIe). TakuM 00pa3oM, JaHHbIE TOKa3aTeNIN OLCHHU-
BAIOT OJHOBPEMEHHO YaCTOTY BCTPEYaEMOCTH U pa3HOOOpa3ne aHoMa-
Uil B BBIOOPKE.

Pe3yabrarbl U 00cy:kaenue

B patione nccnenoBanust Hamu o0HapyskeHo 10 TuoB Mopgooru-
YeCKUX OTKIOHCHHUH (Tabiauima):

1. [lonumenus — pa3BUTHUE AOMOJIHUTEIbHBIX KOHEUHOCTEH. OTME-
yeHa B (hopMe pa3BUTHS OJHOTO U JIBYX JOMOTHUTEIHHBIX KOHEUHOC-
teil. OqHIM 13 (PAKTOPOB, BHI3BIBAIOIINX MOJTMMEIHIO (MACCOBYIO), SB-
JseTCA 3apakKeHHe Mosca KOHEUYHOCTEH MeTalepKapusMH TPEeMaTo.l
[Guex et al., 2001]. Ograxo o HamuM naHHBIM [ DaiizynuH, Ynxises,
2006] nucThl TpEMaTo B 30HE Pa3BUTHUS JOMOIHUTEIbHBIX KOHEYHOC-
Tel He OOHAPYIKEHBI.
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2. DKTpOMENHsI — HeJOPa3BUTHE KOHEUHOCTEH IPOSBIISIETCS aCUM-
METPUYHO.

3. CummMeTpuuHas nonuaakTuiuys. [Ipu paccMoTpeHnn nposiBieHus
abeppauuii OunarepasbHBIX IPHU3HAKOB CHMMETPUYHBIC HAPYILICHHS JI0-
MUHHUPYIOT IIPU Pa3BUTHH JOOABOYHBIX MAJIbLIEB — Pa3BUTHE 5-TO J0-
MOJTHUTEJILHOTO Majblia Ha MePeTHIX, 6—7-T0 Ha 3aJHUX KOHEUHOCTSIX.
OtMmeueH cityyail CAMMETPUYHOM MOJIMIAKTHINH C PA3BUTHEM JIOTIOIHU-
TEJIBHBIX MAIbLEB HA BCEX KOHEYHOCTSIX B MOMYJISIIUHA 03€PHOH JIATYII-
KH, OOUTAIONIeH Ha TeppuTOpuHr MOpI0BEHCKOH oMbl CapaToBCKOTO
Bozoxpanmiuia (okp. noc. Mopaoso, Camapckoit obmnacru). B nan-
HOM reorpa(puuecKoM IyHKT€ CHMMETPUYHAs TOJUAAKTHIINS SBIISICTCS
MacCOBOH aHOMaJIH, KoTopast oTMedanack B 1997 . (n=8; 5,93 +2,03;
N=135).

4. HecumMeTpruvHas ONMUAAKTHIINS. B mepron uccienoBanus ot-
MEYEHa TOJIbKO B pailoHe KOHTPOIIsI — nonyisiuu «bpycsaey. B 1996—
1997 rr. perucTpupoBaINCh B MOWMEHHBIX BogoeMax MopaOBeHCKOU
MOHMBI.

5. DKTpOAAKTUIIUS — HEAOPA3BUTHE MaJbIEB. Y 03€pHOH JIATYIIKH
OTMeYeHa KaK Ha epeJHUX KOHEUHOCTSX B oy siunu «bpycsab», Tak
W Ha 33JJHAX KOHEYHOCTSIX B MOMYJISIIKUK «BacuibeBckue ocTposay.

6. bpaxunakTunus — ykopoueHHas JJIMHa nanbieB. OTMedeHa
BO BCEX MOMYISANUAX, Kpome «KoabIioBoy.

7. KnuHonaxTunms — MCKpUBJICHHbIE NaNbLpbl. Pekas anomanust, oT-
MeueHa eIMHUYHO B TTOMYISIUH «MOpIOBOY.

8. OrcyTcTBHe (Henopa3BUTHE) ISITOYHOTO Oyrpa. OTMEYEHO TOJIBKO
y 03€pHOM JIATYHIKH B TONyIsiuy «Komb1ioBoy.

9. lluknonust — OTCYTCTBHE IJ1a3 U aHOMAJIMH — CHMMETPHUYHOE OT-
cyrctBue Bek (n=1; 0,06 = 0,06 %) u HecumMMeTpudHOE I71a3 (HeA0pa3-
BUTHE), OTMEUCHBI TOJIBKO Y METAMOP(PHU3UPYIOLINX CETOIETKOB.

10. OtcyTtcrBue 3pauka. Peqakas anoMmamus, oTMeueHHast B Bomk-
CKOM OacceiiHe TONbKO y 03epHOoi nmsarymiku [Daiizynun, 2011].

Hamu paccMmoTpens! crieyromye nokas3areiu: pacipeaeieHne Mop-
(hormornuecKknx aHOMaIHii 1 001Iast BCTPeuaeMOCTh 0CO0e ¢ aHOMAaIHs-
mu Pas (cMm. Tabauiy).
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Pacnpenenenne MopgosiornyecKux aHoMaIui
B paiioHe ycTbs p. YanaeBku

Tun BpycsHb MopoBo Konb1ioBo Bacugf:cxne
anoMaH n/P+Sp n/P+Sp n/P£Sp n/P+Sp
juv. — ceroyueTku
TTonumenus™? - - 2/2,86+1,99 -
Dkrpomenus*3 - - - 1/2,63+2,60
TTonupaxtunuss? - 1/1,27+1,26 - 1/2,63+2,60
TTomupaxtumus™? | 1/1,02+1,01 - - -
Oxrpomaktimas| 1/1,02+1,01 - - -
Bpaxupakrumus®™| 1/1,02+ 1,01 | 1/1,27+1,26 - -
OtcyTrcTBHe a3t — - 2/2,86+1,99 -
OtcyTcTBHE - - 1/1,43+1,42 | 1/2,63£2,60
3pauka’®
Pas, % 3/3,06£1,74 | 2/2,54+1,77 | 5/7,89+3,08 | 3/7,15+4,37
Ocobu 97/96,94+1,74|77/97,46 + 1,77 65/92,85+ 3,08 | 35/92,11£4,37
0e3 aHoManuit
u 1,29+£0,17 1,21£0,19 1,42£0,19 1,45+0,26
H 0,68 0,59 0,64 0,63
sad. + ad. — momyB3pociibie, B3pOcCibie

Dkrponakrmims®’ - - - 1/3,7+3,63
Bpaxupakrums®® - - - 1/3,7+3,63
Kinunonaxkrunus®? — 1/4,76 +4,65 — —
OtcyTcTBHE - — 1/7,14+6,88 —
nsiTouHoro Oyrpa’t
Pas, % - 1/4,76 +4,65 | 1/7,4+6,88 | 2/7,14+5,04
Ocobu 70/100+ 0,00 [20/95,24+4,6513/92,86 + 6,88 25/92,6+5,04
0e3 aHoManuit
TESN 1+£0,2 1,19+£0,36 1,2+0,44 1,35+0,31
H 0 0,4 0,38 0,55
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OKoOHYaHHUE

TaOIuI Bl

Tun Bpycsubt Mopnoso Kounboso Bacng;e:cxne
AHOMAaJINHU
n/P+Sp n/P+Sp n/P+Sp n/P+Sp
juv. +sad. + ad. — o Bceit BeIOOpKE
Pas, % 1,79+1,1 3,00£1,6 7,14+£2,8 7,69+3,2
u 1,49+0,25 1,65+0,32 2,22+0,34 2,50+0,38
H 0,626 0,587 0,556 0,583

Ilpumeuanue: A — aCUMMETPUYHOE NPOSIBIICHUE AHOMAJIUI; S — CHMMETPUYHOE
MpOSIBIIEHNE aHOMAaJHH; 3 — 3aIHUX KoHeuHocTel; I1 — nepeHuX KOHEUHOCTEH.

W3 Tabnuibl BUAHO, YTO HAan0OJIee BRICOKAS YaCTOTa aHOMAJIUM OT-
MeueHa B omyssiuuu «BacuibeBckre ocTpoBa» B yCIOBHUSX BBICOKON
AHTPOIIOIeHHOMN Harpy3KH. Takxke BHICOKUI yPOBEHb BCTPEUAEMOCTH abep-
pauuii — okos0 7 % — HabIrogaeTcs B yCIOBUAX CPEAHEH aHTPOIIONpec-
cHH B BEIOOpKe 13 npyza y ¢. KonmbiioBo. Pa3nuuust mo wacrore BcTpevae-
MOCTH aHOMAJIHU{ HE SBISAIOTCSA CTATUCTUYECKH TOCTOBEpHBIMH. Pac-
npejenieHre o0IIei YacTOThl BCTPEUaeMOCTH abeppaliuii 1 M3MEHEHUS
BEJIMYUHBI (QIYKTYHPYIOIIEH aCHMMETPUHU 3aMETHO OTIIMYAIOTCS, YTO
HE TI03BOJISICT OLICHUBATh COCTOSHHE MOMY/ISILIUY 110 JTaHHOMY HlapameT-
py. Ho o0mast TenaeH1IMs TOBBILICHNS BCTPEYaeMOCTH aHOMAJIUH € POC-
TOM aHTPOIIOTEHHOM Harpy3KH, OTMEUCHHAs IPyTUMH UCCIICA0BATES-
mu [Bepmuun, Heycrpoesa, 2011; Flax, Borkin, 1997], coxpansercsi.

W3 naHHbIX TaOJIUIIBI BUTHO, YTO B YCIIOBHSX BBICOKOM aHTPOIIONIPEC-
CHH BBIIIIE Pa3HOOOpa3ne aHOMAIIMH, YeM B YCIOBUSIX CPEJHEN U HU3-
Koi aHTporonpeccuu. Cpeay CeroieTKOB BBICOKO pa3HOO0pasne ypoacTB
B IIPYAly B OKPECTHOCTSX . KoibLoBO, I/ie INYMHOYHOE Pa3BUTHE IIPO-
XOIUT B «3IKCTPEMAJIbHBIX» YCIOBUAX — BHICOKOH IUIOTHOCTH (BOJOEM
CHJIBHO TepechiXaeT K Hayayy Meramop(do3a, ypoBeHb BOABI MagaeT
Ha 0,5-0,8 M) u pe3kux rnepenajgax Temreparypsl, B OTIHYHUE OT MOH-
MEHHBIX 00Jiee KPYITHBIX BOJJOEMOB, TJIe BOJOXPAHUIIHIIE U PACTHTENb-
HOCTb (POPMUPYIOT ONaronpusTHbIE MHUKPOKIMMATHYECKUE YCIOBHS.
JlocTaro4Ho peaKasi BCTpeyaeMOCTb 0C00€H ¢ aHOMAIMSIMU CPEIH IIPO-
nremux Mmeramopgos ocodeil cBsi3aHa ¢ HU3KOH KHU3HECTIOCOOHOCTHIO
ocobeti [Guex et al., 2001].
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Taxum 00pa3oM, B yCIOBHUSX aHTPOIOIEHHOM TpaHChOpMaLUK
B palioHe MCCIIEIOBaHUS MPOUCXOAUT yBEIMUYEHUE OOLIeH 4acTOThI
BCTPEUAEMOCTH aHOMaINH U pazHooOpasust. [1o ony0iankoBaHHBIM 1aH-
HBIM TEHACHLUS YBEJINYECHUS pa3HOOOpa3Hs TUIIOB aHOMAJIHI C ITOBBI-
[ICHUEM aHTPOIIOTEHHOM Harpy3Ku OTMEYaeTCsl J1sl TOPOJICKUX Teppu-
topuit ExatrepunOypra [Bepmmaun, 1997], a Takke B TPOMBIIUIEHHBIX
paiionax BoctouHoil Ykpaunsl [Flax, Borkin, 1997]. CriekTp BbIsSIBICH-
HBIX aHOMAJIMH B Pa3IMYHbIX JIOKAJUTETAX palioHa MCCIeI0BaHUs Cy-
IIECTBEHHO OTIM4aeTcs. [IposiBieHre MacCoBBIX aHOMaJIMI — CUMMET-
PUYHOHN MTOJMIAKTHIINY B PaiioHE UCCIIEI0BAHMS — HE CBS3aHO C aHTPO-
HOT€HHBIM BO3JICHCTBHEM, YTO COITIACYETCS C IUTEPaTyPHBIMHU JaHHBIMHU
[bopkun u np., 2012].
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AHOMAJIMM PA3BUTHS HOBOPOXXIEHHOM
CTEINHOM I'AJTIOKW BAILIKUPOBA (VIPERA (PELIAS)
RENARDII BASHKIROVI GARANIN ET AL., 2004)

A. A. ®ypman, U. 3. XaiipyTauHoB
Kazanckwuii (ITpuBosmkekuii) hepepaibHbI yHUBEPCUTET

DEVELOPMENTAL ANOMALIES OF NEWBORN
STEPPE VIPER OF BASHKIROVA (VIPERA (PELIAS)
RENARDII BASHKIROVI GARANIN ET AL., 2004)

A. A. Furman, I. Z. Khairutdinov
Kazan (Volga Region) Federal Univerity

In the laboratory, we were able to observe two types of mal-
formations: aplasia and duplication. Last anomaly proved fatal
for infants.
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B nabopamopmnuix ycrosusx yoanrocs nporadirooams 08a muna
ypoocma: annasuio u mepamonazuro. Ilociednsns mepamomopgpa
0Ka3anacs amanvHol OJil HOBOPOHCOECHHDBIX.

Hemasbiii uaTepec juist MOphoJoTud U OUOJIOTUH FOBEHUIIBHBIX
0CcOo0CH penTUIni MPEACTABISAIOT CO00M TEPATONIOrMUECKHUE SIBICHUS
(BpOKJIEHHBIE YPOJCTBA) B CBSI3U C UX PEAKOCTHIO.

Coop marepuana npooawics B 'KIT3 «Crnacckuii» ¢ Masi 1o UroJib
2012-2013 rr. Bbu10 0TOOPAHO U MOMEIIEHO B JTA0OPATOPHBIC YCIOBHUS
19 GepeMeHHBIX caMOK crernHoi raarku bamkuposa (Vipera (Pelias)
renardii bashkirovi Garanin et al., 2004). 13 163 HOBOPOXICHHBIX Jic-
TEHBIIIEH H36HIOIL2UII/I JIMIOb ABAa TEPATOJIOTMYCCKUX SBJICHUS.

B niepBoM ciyyae HaOIroau amia3uto (OTCYTCTBHUE) JISBOTO IJla-
3a (puc. 1).

Puc. 1. Ammnasus neBoro rmasa. Bun cBepxy u crnea

[TomoOHBIE ciTydan B TUTEPATYPHBIX HCTOUHUKAX HE TPUBOJISATCS.
JleBble HaANIA3HUYHBIA U OKOJIOIVIa3HUYHBIE IIIUTKU 3aHUMAaJIl BCE OC-
BOOO/IMBIIIEECS TPOCTPAHCTBO, U3-3a YETO COOTBETCTBYIOIIAS CTOPOHA
TOJIOBHI BhITIIsIIeNa aedopmupoBanHoi. Cpenn MOTOMCTBA CaMKH Jie-
TEHBII OBIT CaMBIM MaJICHBKUM (L = 148 MM), oHAKO TI0 JUTHHE Teia
Cpelu BCeX HOBOPOKICHHbBIX BIUCHIBAJICS B IPEAEIbI L . =137-178.

min—max

Camka cozeprkanach B taboparopun HaunHas ¢ Mast 2012 1. 10 poyioB.
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Bce ee neTeHbIN poaUINCh )KUBBIME, OBUIH aKTUBHBIMH U MTUTAJIHCH,
W IPYTUX OTKIIOHEHUH Cpe/in MOTOMCTBA 3aMe4eHO He Obl10. B ocTanb-
HOM JISTEHBII BHEIIIHE BHITIISAE HOPMAIbHO U OBUT aKTUBHBIM. Ero
BBIIIYCTHIJIM BMECTE C OCTJIbHBIMH HOBOPOXK/ICHHBIMU B MECTE IIOUMKHU
CaMKH.

26 utosst 2012 1. Mbl HAOIOAHM POXKIACHUE CHAMCKUX OJIM3HEIIOB
(puc. 2, 3), KOTOPBIX CHaYaja MPUHSUIIH 32 IETSHBIIEeH, WAYIIIX OJHO-
BpeMeHHO. [Ipu pojax OHM 1M roJI0BaMU BIIEPE], YK€ pa3opBaB sii-
1IeBYI0 000JIOYKY, U aKTUBHO M3BHUBAsICh. TOJIBKO KOT/Ia OJIM3HEIBI PO-
JIAITUCH, OBLJIO 3aMEUEHO, YTO Y HUX 0Oliast stifiieBasi 000J104Ka, U OHU
CPOCIHCh MEX Ty OO0 OpromHbIME IUTKaMu. CpacTaHue [IUT0 Hadn-
Hasi, IPUMEPHO, CO BTOPOl TpeTu Tena (puc. 4) U 3aKaHYNBAIOCH HE J10-
X014 10 KIoaku (puc. 5). B wactu tena, rie nmuio cpactanue, mo3BOHOY-
HUK OBUT CUJIBHO UCKPHBJICH (CM. pHC. 3) (Tena 000MX JICTCHBIIIEH 3aKpy-
YUBAJIMCH B CIIUPANTh TIOJ] YTIIaMH ). XOPOIIIO TTOABIKHBIME OCTaBaIHCh
JIUTITH TIEPETHSIS YaCTh TeIa ¥ XBOCTHI (cM. puc. 2). M3-3a Takoro cpacra-
HUS OAMH U3 OJIM3HENIOB BCE BPeMs OB BBIHYKICH HAXOIUTHCS BBEPX
OproxoM. M3-3a 3TOro MepeIBUraThCsi OHU HE MOTIIU, U BCE BPEMSI HaXO-
JVUTACH HA OJTHOM W TOM ke MecTe. Takke JeTeHBIIN He CMOTIIH TI0J-
HOCTBIO COPOCUTH AUIIEBYIO 000JIOUKY, @ TAKKE HOPMAJILHO MOJIUHSIT.
Y HuX OBITH OOIIME MTyTIOBUHA U KEITOK, T. €. OHW OBUIH HICHTHYHBI-
MU (MOHO3UTOTHBIMH) Ontn3Heriamu [ Wallach, 2007]. Ouu moru6mm ve-
pe3 HeJelno mocie poxaeHus. Bec 00onx IeTeHbIeii BMecTe cocTaB-
JISUT 3 T, 9ITO SIBJISIETCSI CPEIHUM TTOKa3aTesieM ISl OIHOTO 3MEEHBIIIA Cpe-
JT1 HOBOPOX/IEHHBIX. [IJTMHA TOI0BEI OJTM3HEIIOB (Lc1 =9,6,Lc,= 10,0)
TakKe Oblla MEHbLIE, Y€M y OCTallbHBIX AeTeHpimei (Le .~ =
=10,4-13,3), nnmuna xBocta (Led = 17,0) BuceIBanacek B o0mIme mmpe-
nenbl (Led = 14,0-25,0). PonuBiias ux camka Obljia oliMaHa HaMu
B HMIOJIE, U, TOMHUMO OJIM3HEIIOB, y HEe POAMIOCH MSATh KUBBIX U OJIUH
MEPTBBIN JAETEHBIII.

[locnenHee siBIEHNE, KOT/IAa pa3BUBAIOTCS JIBA IOYTH CAMOCTOSITEITh-
HBIX OPTaHN3Ma, JIMIIb YACTHYHO COCJAMHEHHBIX JIPYT C APYTOM, HOCUT
Ha3BaHHeE MOJTHAS AYTUIMKAIKS (TepaTonarus) U y pernThiInii, B TOM YHACIIe
y 3Mei, HaOJkoaeTCss CPaBHUTEILHO penko [ Xo3ankwuii, 1991].
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Puc. 2. Cuamckue OJM3HEL b

Puc. 3. CuaMmckue OM3HEBI TOCIIe CMEPTH
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Puc. 4. Hagano cpacranus

Puc. 5. Konen cpacranus
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ANOMALIES IN NATURAL POPULATIONS
OF AMPHIBIANS
OVERVIEW, PATTERNS AND CAUSES,
METHODOLOGICAL RECOMMENDATION

K. Henle
UFZ — Helmholtz Center for Environmental Research,
Department of Conservation Biology (Leipzig, Germany)

The article represent analytic review on types and frequencies
of amphibian anomalies in more than 2000 natural populations.
The review has shown that there are neither standards in the way
anomalies are assessed in the field, nor for the way they are scored
or reported, which considerably hampers our ability to compare
studies. To evaluate temporal trends, and to reveal underlying causes
is a field and laboratory experiments that should be designed to test
the effect(s) of hypothesized causes of abnormalities.

Cmamusi npedcmagisem aHaiumudeckuil 0630p 0 munax u 4ac-
momax anomanui am@uouil 6 doree wem 2 mvlic. NPUPOOHBIX NO-
nynsyui. O030p ceudemenvbcmeyem, 4mo He Cywecmseyem Cman-
0apmHBIX CNOCODO8 OYEHKU AHOMANULL 8 eCINECTNBEHHBIX YCI0BUSX,
YUMo 3HAYUMENbHO 3ampyOHsIeNm HAWU 603MOICHOCHU 8 NPOBEOeHUU
CPABHUMENbHBIX UCCAe008aHUU. [ OYeHKU 8PEeMEHHbIX MEeHOeH-
Yuil U blAGIEHUSL OCHOBHBIX NPUYUH HEOOX0OUMbL noesble U 1a060-
PamopHvie IKCREePUMEHMbl, KOMOopble O0NNCHbL Oblmb paspadboma-
HbL 0151 NPOGEPKU 2UNOMEMUYECKUX NPUYUH OMKIOHEHULL.

Amphibian anomalies have attracted human curiosity for centuries

[e. g., Vallisneri 1706, Geoffroy Saint-Hilaire, 1832—1836; Taruffi, 1881—
1886]. Amphibian anomalies also played a pivotal role in the emerging
of the science of developmental biology, aiming at understanding
morphogenesis [e. g., Hertwig, 1892; Brandt 1924] and they still have
this function today [e. g., Kovalenko & Kovalenko 1996; Nye et al. 2003].
Increased environmental awareness, the global decline in amphibians
[e. g., Henle & Streit 1990; Alford et al., 2001], and the recent rediscovery
in North America of populations exhibiting mass anomalies [Burkhart
et al., 2000; Lannoo, 2008; Helgen, 2012] have prompted renewed
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interest in amphibian anomalies as potential indicators for environmental
perturbations [e. g., Tyler, 1989; Mizgireuv et al., 1984; Souder, 2002;
Vershinin, 2002].

Not surprisingly, the literature on amphibian anomalies is enormous.
A considerable number of reviews of amphibian anomalies has been
published, the first comprehensive one more than a century ago [ Taruffi,
1881-1886]. Most reviews focus on narrow topics [Ouellet, 2000] and,
with few exceptions (noticeably Rostand 1971), do not discuss to any
extent the potential and limits to infer causes from observed patterns
of anomalies. Many factors have been shown to cause developmental
anomalies in amphibians [Rostand, 1971; Tyler, 1989; Ouellet, 2000;
Henle et al., 2014a], but considerable controversy about the causes for
observed anomalies in natural populations remains [e. g. Lannoo, 2008;
Sessions, 2009; Helgen, 2012]. Linking cause to pattern is crucial for
the use of amphibian anomalies as an indicator of the nature of an envi-
ronmental perturbation that has occurred in the habitat.

The goal of this contribution is to provide a short overview on ano-
malies in natural populations of amphibians at a global level and parti-
cularly for Russia and the Commonwealth States. I will introduce some
ofthe controversies that arose about the causes of malformation hotspots
and discuss potentials and limits of inferring cause from patterns of
anomalies. Finally, [ will make some methodological recommendations
for the study of anomalies in natural populations that allow better com-
parison among studies and that may help elucidate causes for observed
anomalies. This publication is an extended summary of parts of a com-
prehensive review to be published elsewhere [Henle et al., 2014b].

Methods

My overview is based on a collation of 2780 publications collected
during the last 30 years that mention abnormal amphibians in natural
populations. I extracted relevant information into a database. Often, it is
difficult to decide whether a particular phenotype is part of the normal
variation, e. g. the high variability in digits of Salamandrella keyserlingii
[Borkin, 1999] or should be regarded as abnormal (in most species) as this
differs among taxa (Henle & Dubois in prep.). [ tallied only those forms
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as anomalies that were called abnormal by the respective author(s). I inclu-
ded injuries as it is often difficult to differentiate them from teratogenic
anomalies (reviewed by [Henle et al., 2014b]).

If a publication contained information on several species, I regarded
each species as a separate case. The same applied for several populations
of'a species, provided sample sizes and anomalies were tallied separately
for each population. Otherwise, the data were regarded as one «populationy.
If authors provided data for concrete populations and across sites, I used
only data for concrete populations. To allow comparison with Ouellet
(2000), I summed data across years and authors for the same population,
if the data did not overlap. Otherwise, and in case of unclear overlap
(which was the case in several recent North American publications),
I used only the data of the most recent publication.

To explore the potential and limitations of inferring cause form
patterns of anomalies I reviewed patterns of anomalies obtained
in experimental studies from 986 publications. For more information
on the methods applied, please consult the extensive reviews of Henle
etal. (2014, a, b).

Results and discussion

As of September 2013, the database covers 2239 natural populations
for which anomalies have been reported. Most cases involve only one
or two individuals (65 % of 1886 cases with data) and background rates
are usually around or well below 1 %. Likewise, the vast majority (88 %
of 2049 cases with data) involved only one or two types of anomalies.
Only four cases from single populations comprise more than 15 types
of anomalies. The highest number (32) was exhibited by a population
of the green toad (Bufo viridis) in RoPwag, Germany, and most likely
due to illegally deposited radioactive material [Henle et al., 2014a].

For Russia and the Commonwealth States, I obtained data for 82
populations in which the number of abnormal individuals was tallied.
Of'these 45 % apply to cases in which only 1-2 individuals were affected
(Fig. 1), which is significantly less than for the global dataset (y* = 13;
o < 0,001). I further obtained data from 99 populations, in which
the number of different types of anomalies was tallied. Of these,
63 involved at most two types of anomalies (Fig. 2).
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Fig. 2. Histogram of the number of different types of anomalies reported

from Russia and Commonwealth States

Again, in Russia and the Commonwealth States a significantly
larger percentage of published cases involve a larger number of types
of anomalies (y*> = 47; o < 0,001). There are several mutually not
exclusive potential explanations for these differences: a) fewer naturalists
and naturalist journals in Russia that publish anectodal observations
on single animals; b) detailed studies are published in journals that are
more easily accessible outside Russia; or ¢) lower water pollution stan-
dards combined with a scientific interest in using amphibians as environ-
mental indicators [Pliss & Khudolei, 1979; Vershinin, 2002].
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Hotspots of anomalies are known from all continents but especially
from North America, Europe, and Asia. In Russia and the Commonwealth
States hotspots are known from areas contaminated by sewage or industrial
effluents in the Dnepropetrovsk Province, eastern Ukraine [Flax & Borkin,
2004] and from Sakhalin Island [Mizgireuv et al., 1984]. In both cases,
the level of organic contamination correlated with the frequencies of
anomalies. In 1993, an accident at the Siberian Chemical Combinate in
Seversk (Tomsk) created another hotspot affecting S. keyserlingii and
Rana arvalis through irradiation [Kuranova, 2003]. In Belorussia,
Borkin & Piculik (1986) reported a case of mass polydactyly in Pelophylax
lessonae that may be a further case of anomaly P. Finally, Woitkewitsch
(1965) discovered an enigmatic hotspot in Kazakhstan that affected only
P. ridibundus but not syntopic ranid species. In all affected individuals
the right hind leg was duplicated and other anomalies were rare. The cause
for this hotspot remains unresolved.

The evaluation of the experimental literature showed that, contrary
to some previous beliefs [e.g. Meteyer et al., 2000; Ouellet 2000],
no single type of anomaly is diagnostic for a particular factor, as all types
of anomalies can be caused by two or several factors. However, colour
anomalies usually, but not always have a genetic basis (reviewed by [Henle
et al., 2014b]). Also, the pattern of anomalies induced differs among
factors and can be used as indicator for the potential cause(s). For example,
a population of Bufo viridis from a quarry in Germany exhibited 32 dif-
ferent types of anomalies [Henle et al., 2014a]. Only mutagenic chemi-
cals or radioactivity can cause the range of anomalies observed. Whereas
no trace of mutagenic chemicals at elevated concentrations could be
found, a high level of radioactivity was found in a deposit of earth.

My extensive review of the literature has shown that there are
neither standards in the way anomalies are assessed in the field, nor for
the way they are scored or reported, which considerably hampers our
ability to compare studies, to evaluate temporal trends, and to reveal
underlying causes. For example, Levinskaya & Barinova (1978) provided
only the percentage of immature Rana amurensis affected by discharge
of'a cellulose factory (37,5 %) but not sample sizes. However, it is a huge
difference whether sample size was 10 or 1000.
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In order to draw reliable conclusions about the distribution, frequ-
ency, and cause of a given anomaly in a population, data must be gathered
at all stages of the study, both in the field and in the laboratory. The field
survey protocol should consist in examining carefully all specimens of
all ages of all amphibian species collected in the studied population,
not only those showing gross anomalies. This will allow having data on
the frequency of anomalies, on their distribution among sexes and age
classes, and on their variation in time and space. If elevated frequencies
of abnormal individuals are discovered, sites should be examined for
the presence and association of potential causes of the observed anoma-
lies with the patterns observed in the field. Field and laboratory experi-
ments should be designed to test the effect(s) of hypothesized causes.
Dubois & Henle (2014) provide further detailed recommendations for
the assessment of individuals in the field and in the laboratory and Lunde
& Johnson (2012) guidelines for designing surveys for anomalies in the
field. I strongly recommend to follow these guidelines in order to produce
more robust and more comparable data on anomalies in future studies.
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