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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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