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MEXTOIYTAIIMOHHOE CPABHEHUE AHOMAJIV CKEJIETA
PELOPHYLAX RIDIBUNDUS PALLAS, 1771*

VisydeHa WM3MEHYNBOCTb Ae(GUHNTUBHBIX CKEJIETHBIX CTPYKTYp HEIOTOBO3PENbIX 0cobeit
Pelophylax ridibundus 13 psia HAaTUBHBIX U MHTPOAYLMPOBAHHBIX IOMY/ALMIL. VicclenoBaHme cKe-
JIeTOB ITPOBOAMJIOCH IIOCIIE MIPOCBET/IeHNA MATKIX TKaHeil [0 MeTofuKe JlaycoHa. YCTaHOBJIEHO, YTO
BCTPEYaeMOCTh XXVBOTHBIX C OTK/IOHEHISIMI B CTPOEHNIL CKeleTa Ha TePPUTOPUI TOPOACKOII ario-
Mepauny ExatepnHOypra 3HauMMO BblIlle, YeM B aBTOXTOHHBIX IOMY/LALMsAX KaBKa3cKoro pernoHa.
HauGornbliee cXOICTBO B IIepeKPbIBAHIN CIIEKTPOB aHOMA/IUIT OTMEYEHO /sl IOl pek VceTs
u IIOfKYMOK, 9TO MOYKET OBITH CBSI3aHO CO CXOCTBOM YC/IOBIIT OOMTAHIS U C BO3PACTHBIMI OCOOEH-
HOCTSIMII >KBOTHBIX B MICCTIeOBAaHHBIX BbIOOpKax. bubmmorp. 17 Hass. V. 1. Tab. 2.
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The variability of definitive skeletal structures of immature Pelophylax ridibundus was studied from
native and introduced populations. The study of skeletons was carried out after the clearing of soft
tissue by Dawson’s method. It was found that the occurrence of animals with abnormalities of the
skeleton structure in the urban area of Yekaterinburg is significantly higher, than in the autochthonic
populations of the Caucasian region. The high similarity in spectra overlapping of anomalies observed
for populations of the Iset River and Podkumok River can be related to the similarity of living condi-
tions and the age features of the animals in the studied samples. Refs 17. Figs 1. Tables 2.
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dopmupoBaHue TepUHUTIBHOTO 00/IMKA OPTaHN3Ma IPeCTaBIIAeT COO0It mpolecc
CTIOXKHOTO B3aMMOJIEVICTBMs TeHOTHIIA, SMUTEHETUIECKON PasMETKU U PeryIATOPHBIX
MEeXaHM3MOB, Pealn3yIoLIerocs B XOfie Pa3BUTHs OpTraHM3Ma B KOHKPETHBIX YC/IOBUAX
cpenst [1]. Bompocs! puBepcudukanmy OHTOreHe3a, BKIIOYAs U AeBUAHTHbIE (GOPMBI,
B IIPYPOJHBIX IOMY/IALMAX SAB/IAIOTCSA BaXKHON IIPOO/IEeMOli, pelleHne KOTOpPOil He UC-
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Poct mony aHoManmit B OMy/IALMAX XMBOTHBIX OTPakKaeT IeCTabM/IM3aLNIO CUCTe-
MBI MOp¢oreHesa [2], mpu4MHBI KOTOPOII He BCerAia SCHEI [3, 4]. B cooTBeTcTBMY C IIpen-
craBrennamu Y. [lapuHa [5] «Hanbomnee nuBeprupopasiIne Bapualum» IpefCTaBIA0T
co00it MaTepuas i 9BOTIOLMOHHOrO mpouecca. COITIaCHO 3MUTeHeTUYeCKO Teopun
3BOJIIOLNM, TI000€ OTK/IOHEHNE UITOTa Pa3BUTHA OT HOPMBI BCETZia ABJIAETCA CHCTEMHOI
peaxiyesi, BBIOOp KOTOPOII OIIpefie/sieTCst MECTOM U BpeMeHeM BO3MYILeHIsI, BHOCKMOTO
B pasBUTHE IOBPEX/JAIONIVIM BO3/IeliCTBIEeM [6]. VI3ydeH1e IOTHOTO CIIeKTpa BapMaHTOB
MOpPOIOrNy CTPYKTYp, @ He TONbKO MX HOPMBI (MOJAIbHOI YaCTV KPUBOII HOPMaJlb-
HOTO pacIpefe/ieHNs) I03BO/AeT HOMy4InTbh MHPOpManuio o crenyduke Mopgporesesa
B MEHSIOLINXCS YCIOBMSX COBPEMEHHBIX 9KOCUCTEM [7].

B pany terpanon amdubuy 067aaloT psALOM apXaudHbIX 0COOEHHOCTEN OHTOTeHe-
3a, BCe 9TAIlbl KOTOPOTO IIPOXO/AT BO BHEIIIHEl! Cpefie BOOEMOB, YTO e/IaeT UX Hanubo-
Jiee YyBCTBUTEIbHBIMU K JII0OBIM (IYKTYaLlUsAM YCIOBMIT MeCTOOOMTaHMit [8].

Ilenpio Hameil paboTbl ObIIO M3yYeHNE M3MEHYMBOCTY MOPQOIOTMM CKeIeTHBIX
CTPYKTYp O3€pHOI JIATYIIKM Ha OCHOBE CPAaBHUTEJIBHOIO aHA/INM3a CIIEKTPOB ¥ 4aCTOT
IeBMAHTHBIX (GOPM psAJja HATUBHBIX U a/IBEHTUBHBIX IOITY/IALIMIL.

Marepuan u MeTOgMKa

B xopme paboTel ObUIM IIpOAHANMM3MPOBAHBI BBIOOPKM M3 TpexX MOMY/IALNIL
Pelophylax ridibundus: p. Tlogkymok, cranuna Hesno6nas, [Ipenkaskasbe (n=60); 03. Ha-
6ana, r. ITotn, Konxnpckas HusmeHHOCTD (1=96); p. ViceTs, I. Exatepun6ypr, CpepHmit
Ypan (n=50). O6mmuit o6bem MaTepuana coctaBun 206 ocobeit. Boibopka us Ilpenkas-
Ka3bs cobpana A.B.VIBanosbiM 1 T. A. Pynbimesoit B 2011 1., u3 Konxupckoit Hu3MeH-
Hoctu — B.I.Mmenko u E.JI.Illynak B 1985 r. Ha teppuropun Exarepun6ypra npous-
BOJIM/IACH OT/IOBBI CETONIETKOB, HAXOMALIMXCS Ha 51-54-it craguu passutus [9] B utone-
ceHTsA6pe B 2012 1 2014 rr. IlepBble 1Be BHIOOPKY B3ATHI U3 aBTOXTOHHBIX ITOMY/IALINIA,
CYIIeCTBYIONVX B IIpefie/lax eCTeCTBEHHOT0 apeana Bija, Ha BOCTOYHOM ckioHe CpenHe-
ro Ypana Pelophylax ridibundus aBnsieTcs aJJIOXTOHHBIM BUIOM, MHTPOAYLMPOBAaHHBIM
B 60-70-x rr. XX B. [10].

Insa uccnepoBanusa MOpoIOruM CKeleTa MCIONIb30BA/I METOAMKY IIPOCBETICHNUS
MATKMX TKaHeil [laycona [11]. ToroBble mpemaparsl HpOCMaTpUBaIN HOJ CTEPEOMUKPO-
ckotoM ZOOM Meiji Techno EMZ-8TR. IlepexpblBaHue CIIeKTPOB aHOMAJIMIl Paccym-
TBHIBA/IM 110 MoAudUIpoBaHHOMY UHAeKcy Mopucutsl [12] B Microsoft Exel 2010:

Ci=@2xZ(ByxB,))/ (P2 +P}),

rzie P, — [onst aHOMasuM i B CIIeKTpe BBIOOPKI X, P, — nona aHoManuu i B CIIEKTPE BbI-
60pK1 .

JycTaHIMPOBaHHOCTD CIIEKTPOB AaHOMAJINII OIIpefeANach ¢ IOMOULIbIO KJIaCTEPHO-
ro aHanm3a (MeTo[ OMTHOIL CBs3M, IBKIMUAOBO PACCTOsIHNME) B ITaKeTe MporpaMm Statis-
tica for Windows 10.0. O61mas BcTpeuaeMOCTb aHOMa/INII B BHIOOPKe PacCYMTHIBAIN KaK
OTHOUIEHME YMC/Ia )KMBOTHBIX K YMCTY aHOMAJIUIi, BCTPE4aeMOCTb KOHKPETHBIX aHOMa-
U — KaK OTHOLIEHME YMC/Ia )XKMBOTHBIX C JAHHOV aHOMAJUM K YUCITY ocobeil B BbI-
60opke. BcTpeyaeMOCTh JKMBOTHBIX C COUYETAHHBIMU aHOMANMSAMMU PACCUMTBIBATIM Kak
OTHOIIIEHVIe YIC/IA )KMBOTHBIX C COUYETAaHHBIMM aHOMAIMAMHU K OOILIEMY YMUCITY XKMBOT-
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HBIX B BbIOOpKe. B aHHOIT paboTe 1CIonb30BamM KIaccugpuKaumo aHOMaINil CeroneT-
KOB OecxBOCThIX aM(pubmit, ocHoBaHHas Ha paborax JK. Pocrana, A. [Ti06ya, M. Taitnepa,
E.E.Kosanenko u H. C. Heycrpoesoii [7].

Pesynbrarhl

OCHOBHBIE XapaKTePUCTUKN VICCTEJOBAaHHBIX HOMY/IANNII IpUBeNeHbl B TabM. 1,
IPOLIEHTHAasl BCTPEYaeMOCTh KOHKPETHBIX TUIIOB AaHOMAJINIT IIpeiCTaB/IeHa B TaOI. 2.

Tabnuya 1. OCHOBHBIE XapaKTePUCTUKIU UCCIETOBAHHDIX MOIY/IAIIA

. Uicets | p. Ilogkymok | 03. HaGama
XapakTepuCTUKI p(n: 50) P (ni 63) (n=9 6)H

BcTpeyaeMocTh aHOMaIbHBIX )KMBOTHBIX, % 92,0 68,3 54,2
BcrpeuaemocTs aHoManmii, % 240,0 105,0 74,0
Ilomnst aHOMamnii 0CEBOTO CKemeTa, % 99,0 100,0 90,1
IHons anomanui nepmd)epmqecxoro ckeneTa, % 1,0 0,0 9,9
Bcrpeuaemocth 0cobell ¢ codeTaHHBIMM AaHOMAIAMI, % 70,0 25,0 22,9
KommdecTBo BapnaHTOB OTK/IOHEHMIT 13 6 12

CpezHee KOMYeCTBO aHOMAINII Ha 0CO0b 2,4 1,1 0,7

KonmuecTBo 06Hapy>KeHHBIX aHOMaNit 471 p. Vicetsb coctaBuio 120, mys p. Ilopky-
MOK — 63, mis1 03. Habaga — 71. Y mccnefoBaHHBIX )KMBOTHBIX KOJIMYECTBO BAPMAHTOB
AHOMaJINIT B OHOM 0cobu (coueTaHHbIE AHOMAJINN) MOXKET JOCTUTATh 8.

Tabnuya 2. TIpolleHTHaA BCTPe4aeMOCTh 0OHapYXeHHbIX aHoMamuit y P. ridibundus

AHoManuu p. Ucerp |p.Ilogkymok | 03. Habapma
PaspbiB nossonka 16,0 0,0 521
AcuMMeTpus O3BOHKA 60,0 55,0 13,54
Pepykumsa yacTu mo3BoHKa 8,0 1,67 0,0
Jlynnukamnys yacTu Io3BOHKa 2,0 0,0 0,0
AcuMMeTpus NONEePEYHbIX OTPOCTKOB 40,0 25,0 25,0
DparMeHTanyA IONEPEYHBIX OTPOCTKOB 0,0 0,0 9,38
YKopoYeHue IoNepevHbIX OTPOCTKOB 26,0 0,0 0,0
Penykuna nonepe4Hbix OTPOCTKOB 2,0 0,0 0,0
PasBuTie 1OnOMTHNTEILHOTO COYIEHOBHOTO OTPOCTKA 6,0 0,0 0,0
CnusiHre TO3BOHKOB 2,0 1,67 1,04
OTK/IOHEHNUs B CTPOEHUM YPOCTUIIA 72,0 20,0 6,25
Ckonmnos 2,0 0,0 6,25
Hapymenne npuyneHeHns Tasa K IO3BOHOYHUKY 2,0 1,67 0,0
Jedopmariyst KocTeil KOHEYHOCTEN 0,0 0,0 1,04
OKTpoMenusa 0,0 0,0 1,04
CXM30JaK TN 0,0 0,0 1,04
OKTPOFAKTUINA 0,0 0,0 3,13
Bpaxndananrus 2,0 0,0 1,04

ITpumeuanne. CBETIO-CEPBIM ¥ TEMHO-CEPBIM LIBETOM BbIJje/leHbI 00Ine /st BceX BBIOOPOK
U YHUKA/IbHbIE aHOMA/IMU CKeJIeTa COOTBETCTBEHHO.
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OO6Hapy>keHbl 3Ha4YMMble PA3IMYMA [0 BCTPEYaeMOCTM AHOMAJIbHBIX >KMBOTHBIX
Mexpy nonysiuusmu p. Vicers n 03. Habapa (p<<0,001, x°=19,64), a Takxe MeXAy p.
Vcets u p. opxymok (p=0,005, x*=7,86), Mmexxay nonynsauusamu p. Vicers u 03. Ha6ana
3HAYMMBbIX pa3/IM4uNUil He BbIABIIEHO.

KiacrepHblit aHa/IN3 CIIEKTPOB AaHOMAJINI B MCC/IENOBAaHHbIX MOMY/IALVAX C YI€TOM
ION KaX/J0J1 aHOMaJIMM IOKa3an OOLIHOCTb momynAnmii KaBkasckoro permona u mx
AVCTAaHLMPOBAHHOCTD OT HomyAnmit p. VMcerb. OfHaKO ec/iu He YYNTBIBATb BKIAT, KaXK-
710Vl aHOMa/INH, TO 0OHAPY>KMBAETCA 0OIHOCTD oy Amit pek Vcers u ITogkymok (cm.
PUCYHOK).
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JIVMCTaHIPOBAHHOCTD CIIEKTPOB CKe/IeTHBIX aHOMAJINIL: C YIeTOM JO/IN aHOMauit (crieBa) u 6e3 yue-
Ta IO/ aHOMajnii (Crpasa)

AHanu3s cXOCTBa CIIEKTPOB AaHOMAJINIL C IOMOIIbI0 MOAUPUIIMPOBAHHOTO MH/EKCA
Mopucutsel Tax ke, KaK ¥ K/IaCTePHBIil aHanmm3 6e3 ydeTa JOIM aHOMAJIVIL, BBIABUII Ha-
6onbliree cXOACTBO Hmomy/saumit pek Vicers u ITogkymok — 74,3 %; CIIeKTpbl aHOMaJINIt
ckeneta B BeIOOpKax p. [Togkymok u 03. Habama nmepexpoiBatorcs Ha 59,0 %, a CIIeKTpsbI
p. Vicers u 03. Habama — Ha 37,9 %.

O6cyxaenne

V3BecTHO, uTO p. [TogkyMoK, rae 6bU1a cobpana Boibopka 13 [IpegkaBKasbs, MMeeT
CIMIbHOE TeXHOTeHHOEe 3arpsA3HeHNe MOBEPXHOCTHBIX BOJ HeTeIPOLyKTaMM, HUTpaTa-
M, pochopoM U TsDKeMbIMU MeTamtamu [13], cxopHast cuTyanuus HabIIOfAeTCs U B p.
Vcets Ha Tepputopun ExaTepunOypra, mMeromieit 60/bIITyI0 aHTPOIIOTEHHYIO HarPy3KYy.
B cBA3M ¢ 9TUM, MBI T10/IaTaeM, 4YTO OTMEUEHHOE CXO/ICTBO B IIepeKPbIBAaHUN CIIEKTPOB OT-
KJIOHEHUI CKeNeTHBIX CTPYKTYP aMuOuil 13 JaHHBIX HOMYIALMIL HECTy4aiHO U MOXKeT
OBITb CBSI3aHO CO CPEIOBOII KOMIIOHEHTOII, OIpefieIAIolIell yCTONYNBOCTD OHTOT€He3a.

YHMKaTbHbBIe aHOMA/MNY cKesleTa B riomynAnuy Vcetn (cm. Tabr. 2), a Taxoke pegkue
aHoMa/Iy (HapylIeHVe IpUYIeHeHNs Ta3a K I03BOHOYHIIKY, PeyKIMs YacTU II03BOH-
Ka) OTPaKaloT Ha/M4le TeTepOXPOHMIT, BCTIECTBIE peTapAalii IIPOIeCCOB OHTOTeHe3a
Ha cTapuu popmupoBanus cerMenraunu. Kpome roro, B 2012 r. Ha Teppuropun Exare-
puHOypra 6pU1a nojiMana repmadpoputHas 0cobs P ridibundus [14], 4to BMecTe ¢ Ha-
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IIVIMY JAaHHBIMY MOXKET CBIUJIETENIbCTBOBATh O HA/TNYMM SHIOKPUHHBIX JU3PAITOPOB.
BmecTe ¢ TeM, BBICOKUIT IIPOLIEHT >KMBOTHBIX C OTK/IOHEHMSMI B CTPOEHUM YPOCTUIIA
MOXeT OBITb CBSI3aH C He3aBEePILICHHOCTDIO MpOLiecca Pa3BUTHA, OFHAKO U3 36 KUBOT-
HBIX C JAHHONM aHOManuen y 13 ormedeHo Hanu4ue 10 MO3BOHKA, KOTOPbI BhIPaXKEH
B PasHOII CTEINleH!: OT OKOHTYPEHHOTO, HO CJIUTOTO C YPOCTHU/IEM, 10 HOTHOCTBIO cop-
MMPOBAaHHOTO, C PasBUTBIMU IOIEPEYHBIMYU OTpPOCTKaMu. IIpu 3TOM y OfHOI 0cobu
K 10 MO3BOHKY C IPaBOii CTOPOHBI KPEIMICS Tas, TOIa KaK B HOpMe OH IPUYIeHIETCs
K 9 TTI03BOHKY C 00€UX CTOPOH.

Bbicokas BCTpeyaeMOCTb aHOMa/IbHBIX JKMBOTHBIX U3 momy/suuu p. VceTb oTHO-
CUTE/IbHO ABYX APYTMX IOMY/IALNIL, BEPOSITHO, CBSI3aHA TAKXKe C TeM, YTO 0COOM JaHHOII
BBIOOPKI HAXOAWINCh Ha 60Jlee paHHUX 9TAIlaX PasBUTHA, Y€M OCTa/lbHble — Y MHOTMX
ocobeit MeTaMop(03 He 3aBepIINICS, IPUCYTCTBOBaI XBOCT (cTamus 52 [9]), B To Bpems
Kak oco6u n3 nomyssauuu p. [ToaxyMok npouum MeTaMop$o3 HOTHOCTBIO. B cBoo ode-
Ppenb, 3SHaUMTe/IbHAS YaCTh )KMBOTHBIX U3 MOy o3epa Habazma orHOCMIACD K TpyII-
e cy6anynIbTycoB. B cBA3M ¢ 9TMM HAllM pe3y/IbTaThl MOXXHO TPAKTOBATb TaKXKe C I10-
3UIVIM BO3PACTHOI M3MEHYMBOCTIL: C YBeIMYeHIeM BO3PAaCcTa YMEHbIIAeTCs KOINYECTBO
JKMBOTHBIX C aHOMAJIVISIMU, YTO MOXKET OBITh CBA3aHO C 3aBepIIeHNeM PasBUTH CKeleTa
U, YaCTUYHO, C 9MIMMIHAIIMEl )KUBOTHBIX ¢ Hanbojiee cepbe3HBIMY aHOMA/IMSIMY, TAKVIMI
KaK pefyKIMs ¥ AYIUIMKALMA YacTU [IO3BOHKA, a TAKXKe C HapylleHueM IpUaIeHeHNs
Tas3a K I03BOHOYHIIKY.

Kpome TOro, Kak M3BeCTHO, C yBeIM4YeHNEeM KOMMYEeCTBA MPU3HAKOB, 10 KOTOPBIM
OLIEHUBAIOTCS 0COOM, IPOUCXOAUT YMEHbIIeH)e BCTPeYaeMOCTY XMBOTHBIX, Y KOTOPBIX
BCe NpU3HaKM OYAYT HaXOAUThCA B Ipefenax HopMsl [15]. Ha mpumepe Hammx gaHHBIX
(cM. Tabm. 1, 2) BUAHO, 4TO OOJIBIIASE YACTh AHOMAJINIT HA YPOBHe NpU3HaKoB (13 n3 18)
He npesbinraeT 10 %, B TO BpeMs Kak 0cOOU ¢ HOPMOIi I BCeX IPU3HAKOB COCTABIAIOT
MeHblite 50 % BO BceX BBIOOPKaAX, a B OMy/IALMAX p. VceTb cocTaBunm Bcero muib 8 %.

[TprurHa OTHOCUTEIBHO HUSKOI CTETIEHN MIePEeKPbIBAHMSA CIIEKTPOB MEXX/y KaBKas3-
CKMMU MOMY/IALVAMM TaKXKe MOXKeT OBITb CBsI3aHa C reorpaduyueckoil M30JAIye mo-
nynAnuit 3akaBkasbs, B ToM uncie u 03. Habapa. I[Iponnknosenne P, ridibundus B Ilpen-
KaBKasbe IIPOMCXOMNIIO, BEPOSTHO, B KOHIIe TPETUYHOTO HEPUOJIA, C JA/IbHEIINM pac-
cenenvieM Ha KaBka3s u 3akaBKasbe, a B CpeJHEM-BepXHeM IUINOLIeHe IIPOM30LIIeN Pa3phiB
apeaia u3-3a onefieHeHns xpe6ToB bonbioro u Manoro Kaskasa, u nonymsunu Komxna-
CKOJI HMI3MEHHOCTH IIPEBPATI/INCh B 9KCK/IaB €BPOIIeiicKoil 6MoTI [16, 17]. B HacTosAIICE
BpeMsI OCHOBHBIM JIMMUTHUPYIOIUM (aKTOPOM /st IPOABVKEHNS JaHHOTO BIUJia B TOPBI
ABJIACTCS TUAPOTOTUYECKIIT PEXUM BOZ0OeMOB, ofHako Ha Cpenxem KaBkase BcTpeda-
I0TCsI IIOJTHOCTBIO M30/IMpoBaHHble nonynsanuu P ridibunus [17].

KauecTBeHHBIII U KONMMYECTBEHHBIN aHA/MN3 He(pUHUTUBHON MOPGOIOruN CKeleTa
03epHOII JIATYIIKY II0Ka3aJsl, 4TO BBIOOPKA C TepPUTOPUY TOPOJCKOI arnmoMepanny Exa-
TepUHOYpra 3HAYNTEIBHO OTCTOUT OT OCTAIbHBIX [BYX IO PSAAY [IapaMeTpoOB: BCTpeda-
€MOCTb >KMBOTHBIX C aHOMA/IVSIMM, BCTPEYaeMOCTb aHOMAJINIA, OISl COYETAaHHBIX aHO-
Mayuit. VI3BeCTHO, 4TO MOMy/IALuy ypOaHU3MPOBAHHBIX TEPPUTOPIIT XapaKTePUIYIOTCS
KaK [OBBIIIEHHOJ YaCTOTO, TaK M IIMPOKUM CIIEKTPOM HAeBUAHTHBIX MOP(OIOrNIeCKIX
¢dopm. [I/151 AeTanbHONM MHTEPIPETALNY Pe3y/IbTaTOB TPpebyeTcs MPORODKeHMe MCCIENO-
BaHMII 1 6O/IBIINIT 00BEM MaTepuasa 13 pasIMyHbIX YacTeil apeasa JAaHHOTO BUJA.
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