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lUI. nepoozo llpe:JItOelllna Paccuu E.H. EJlbl(IUia 


n pOBClleH KOJlH'leCTBCHHbIH Y 'lCT 11 BbIDOJlHCHa p a3MCpllall OllCHl<:a r paHy Jl McnallHHa B 

n e'lCHI1 ceroJtcTKoa OCTPOMOPllOii JJilryWKI1 113 JlCCHOH nonYj lilllllll, C yp6aHH3HpOBaHHbiX 

TeppHTOpI1H H c rOJIOBHOii 'l8CTH B OCTO'IHD-Ypa,lbCKOro p a rHlOaKTIIDHoro cne.ua c nOMOIl{bIO 

npo rpaMM HOro KOMnneKc a SlA MS Fotolab. OPHC)'TCTBHC 6om.Ulor o KOnH'leCTBa r p aH)in 

Men aHHHa ilBn ~erc~ cBoeo6paJ HhiM Ka'lCCTSC ll llhIM HHlJ.Y1KcrropOM naTOnOl'H'lCCKOro 

COCTOilHliil nC'leHIl . C p aJHlwreJlbBhl 11 c-nrn1CTH'ICCKI1H. aHaJI WI n OllTscpllHn HiUl I1'l HC TaKorO 

cne l..\}C!(pl1'le CKOrO rrpH31iRKa VI n03BO.~I1 Jl ! Wi b npC.!lBapHTcllhHYIO KOJl H' lCc'rBeHHYIO OI(eHKY 

COCTOilHI1 i1 nC'leRH KaK I!HJVlKal~110H lI oro napa.\1C'rpa 3ll0pOllbil epe)]b!. 

KJIIOY..EBbIE CJ10 BA: RANA ARVALfS, nElffiHb, MEJ1AHJ1H, YPEAHI13~AA 
PAJ]}10 HY K1IH,lJ.hI 

TIonymUl111 3eMHOBO.!UIbIX - HaH60Jlee n po HaH6oJ1ee I.f)'BCTBI1TeJ1hHa K 6110re0XJ1M1.1 4eCKHM 

eTO opraHH30BaHHhIX Ha3eMHbIX n03BOHOllli.bIX, oC06eHHOCTllM JlaH,Uw a<pToB [5] , B TOM 4l1CJle 1'1 

HMe]{)ll(Ux. 0611~H T1JlaH CTpoeH~ C "leJ10Be KOM aHTpOUOreHH OMY 3arpJl3HemUO Cpe)],bl. lliBeCTHO, 
- Y.ll.a4 HbIW Mo,UeJ1bHbrW o6beKT )J,JU! BbInOllHeHlliI l ITO B n e"teHH aMCtHl6 wH, HaCem uOll.U1X aHTpono

proJlH4HhIX I1CCJ1e.ll.OBaHliH, CBjl3aHtlhIX C oueHKoH reHHo-npeo6 pa30BaHHhle 6 1-W u e H03bl , OTMetla

3.ll.0POBb51 Cp e.ll.hI. BhlCOIGUI 4l1CJleHHOCTb HOBOM: IOTCll CYlll.eCTBeHHbfe 6HOXHMWleCKHe Pa3J1HYlliI 

r eHepaUHH 6 ecXBo CThIX aM<jm 6liH o6 eCnCt.tllBaer no Cp aBHeHHJO C )KJ1BOTHhlMl1 113 CpaBHliTeIlhHO 

c 6 0p Heo6xo.ll11MOro .LI.JT jI HCCJJe,UoBaHH H om,eMa MaJ10 I13MeHeHHhIX MeCTOo6liTaHHH [6--9]. 
Ma-repl1a.rra 6el y w,ep6a JJ.JIjI nonymlu,I1H. OUHOH 11'3 o co6eHHOCTeM ne"teHH aMcpH6 liH 

I1cnOJIb30BaHHe nOHKHllOTepMHb1X fl 03BO 51 BJIjleTCjI HaJlHlrne CKOnJleHl1H n HTMeHT-co,Uep)Ka-

HOLJ HblX B Ka4e CTBe HH.llHKaTop OB 3ar p 5l3HeHJ1)J 1I(m< KJ1eTOK, crrpa)!(aIOll(l'lX n pouecc HHTel-ICI1B

o KpY)l(a]{) l.Uei1 cpe,lJ,bl 51 BJl5leTCjI O,lJ,HJ.1M 113 CaMblX HOro KaTa60JTH3Ma n0rJ.16rnl1x 3PHTpOUHTOB [ 10]. 
aKT)'aJIbHblX HanpaSJIeHtIH 3KOJlOrWIeCKHX HeClle Jti3BeCTHo, "ITO 06bl 4 110 MaKCl1MaJlhHOe I{){ KonHLle

.nOSaI-II1 M [1 ,2]. B LJaCTIIOCTH, 6 ecXBo CTbl e aMcpH'- CTBO Ha6Jl1o.ll.aeTcjI B moHe, a MeHbillee 3 Y1MOH H 

61111 y)!(e npHMeH5HOTC5I B KatleCTBe TeCT-CHCTeMbl OCeHbIQ [1 1]. Cyw,ecTBYeT T01.IKa 3peHIUI, "ITO npH 

)J,J151 oueRKH aHTpo noreHHblx 6HOl(eH0 30B [3 J. R. CHl1.)f(eHHH aKTHBHOCTH renaTOl.\I1TOB fl HfMeHTHble 

arvalis - W HpOKO p acnpo cTpaHeHHhl 11 H BO MHO KJIeTKH BhInOJ1H5UOT 3aMew,a]{)lllYlO cpYHKu~rlO 
nIX 6 HOTol1ax MHoro"tI1CneHHhll1, 3BPHTOOIiblH [12]. Yc-r at-IOBJleHO, 'fT0 no)], ,lJ,eHCTBI1eM nonmo

BH)], C np OTH)KeHHhIM eBp oa:maTCKI1M apeaJlOM OT TaHTOB rpaH)'Jlbl MeJlam ma CTaHOBHC5I OT4e-rJl I1BO 
J1a~MaHilia )],0 3a6aHKafJ b51 Ii OT K a3axC-'TaHa )]'0 BH)],Hbl Iia <poHe KapTHHhl p e.LlYKUHH KOJ1J1areHO

3anOJIjlph.R . O CTPOMOP)]'ru! J151ryWKa, HecMoT p H H.a BblX npOCJlOeK, COCTaBJI5IlOlilHX n e4eHH, 'lTO 5IB

HH3K.11 ~i yposeHb MeTa60mf3Ma, OTJIli4a eTC5I Bhl n5leTC5I cneUHqH1yeCKHM npH3HaKOM narOJ'IOnll1 

COKliM HaKOnn eH l1eM 'lOSr [4]. Ile"leHb KaK o p r aH neyeHH aMcpH611H [13]. H o n o)]'06Hble 113MeHeHlliI 

4)'TKO pearHpylOllJ, I1H Ha H3MeHeHIUI XHMH3Ma c pe B n e4eHH aMq)l16 HH 113 nonYJl5ll(HH, nO.llBep)J<eH
,il,b/ 11 oTBe4a1O w,I1H 3a )],eTOKCHK3UHIO Op r aH H3Mll, HhIX pa3HblM THnaM H CTeneml aH1-pOfloreHHoro 
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B03.neHCTBWl, HCCJTe.nOBaHbI He~ocnrro1{Ho. TllK, C OTKpblTbIMli nOllBaMH, MaJIblMH BO~OeMaMH C 
cBe~eHHH. 0 KOJlWJeCTBeHHhIX xaprucrepHCTHKaX BblCOKHM ypoBHeM 3arp}l3HeHIDI (IV), B KalleCTBe 
.L\aHHoro XB1IeHIDI Y 3eMHOBO~HbIX He BCTpetJaercJl KOIITpOJIJI (K) HCnOJTb30BaHa BbI60pKa H3 3aropO)),
B Hay<nIOH JlIrrepmype. lliBeCTIU>(e pe3)'JThTaI'bI HOlf IIonyJIJI"[(HH, Haceruuoll{eH MaCCHB COCHOBOro 
q~e HHTeprrpeTRpYJOTCli B KaTeropIDIX: "HopMa JIeca (COCHJlK c<parnoBo-XBOmoBhlH) B 23 KM OT 
- a~aJlTHBHble H3MeReHIDI - naTOJIOrH'feCKHe H3- r. ElGl'I'epHH6ypra. ITpHeMJIeMOCTb HaC1'O}lmeH 
MeHeliWl", qeM oueHHBa1OTCJI KO.IJ1ReCTBeHHO. THml3a.UHJf e)Kero.zulO nO~TBep)KJl.aeTcj{ m.nPOXH

U,eJIhlO HaC1'OlI~ero HCCJIe~OBaHIDI 6bUlO BbI MH'"IeCKHMH aHa.J1ll3aMH [15]. B rpa.£I.HefITe yp6a
nOJIHemle KOJIJ{qeCTBeHHbIX oueHOK co~ep>KaHH.Il HIOau.IDI cYlllecTBeHHble OT.JIHlD{SI Ha6JUo~aJOTC}I 
rpanyJT MeJIamlHa H HX proMepOB B De~Iemt cero no COAep)!(aHHIO CYJTbCParoB, XIlOPH.llOB, 06meH 
JIeTKOB OCTpOMOp~OH mlT)'IlIKH B 3aBHCHMOCTH OT MKHepa.moamrn Bo~oeMoB, pH [ 16] (Ta6JI. 1). 
CTeneHH H xapaKrepa Jarp1l3HeHllif cpe.IJ;b1 H npo IIo.np06Hl>le OIIHCaH.HJI MeCTOO6HTamlll, 
Be~eHHe CPaBHHTeJIbHOro anaJIH3a. KOOPJJ.HHaTbl H pa3BepHYfble AaHHble no KOHUeH

1paUHJlM nOJIJIlOTaHTOB co~ep)I(3TcJI B CYI1<.pbITOH 
MATEPHAJI Ii METO)U,I 6a3e AaHHhIX Dryad - http://dx.doi.org/l 0.50611 

dryad.52j55. fHJI:poXHMH'"IeCKHe nOKa3areJl}l He

C60p MaTepHana 6bUl npoBe~eH B 20 lOr. peCTOBbIX BO.L\oeMOB onpeAeJIeHbI B JIa60paropHlf . 
Cerommrn OCTpOMOP.L\oi:l JUITyWKH (Rana arvaJis CPIBHKO-XHMH'"IeCl<HX IDiaJIH30B YPaJIbCKOro rocy
Nilsson, 1842) 6blJIlI OTJIOBJIeHbI B nonyJUl ~apCTBeHHoro ropHOro ymmepcJ.rrera. BbI60pKH 
UHlIX C repPJITOpHH roPO~CKOH arnoMepauHB C yp6aHH3HpOBaHHOH TeppHTOpHI'I B3}lTbI H3 no
r. EKaTepHH6ypra. B npe~eJlax ropo.nCKOH arJIOMe rry.JUllJ,}lJt no YJI. RCHali (30Ra II), llIapraUJCKOro H 
pauHH BbmeJIeHbI I.IeThlpe 30Hhl [ 14], K KOTOpbIM Ka..rrnHOBCKOro neconapKoB (30Ha IV). Bbl60pKa 
npH)'po'leHbl MeCTa OOHTaHHJI aM(lm6HH: u.eH C 3arpJl"3HeHHOH p~HOH)'KllH.naMH TeppHTOpHH 
rpaJIhHWI qacn. ropo.na (r.ne aMqm6ID1 OTCYTCTBY C~eJIaHa H3 nOnyJlHqHH OCTpOMOp.nOH JlJlI)'llIKH, 

lOT) C MHOro3Ta2KHOH 3ac1pOHKoH, MaCCHBHblMH HaceruuomeH IOro-3aOa,D,HbLH 6eper 03. ])ePAeHHlII 
ac<PaJIb1'OBbJMH DOKPbITWlMH, Bo.noeMaMH C C.J{JJb ( reppHI'OpIDI BOCT01.fHQ-YPaJIbCKOro 3aJlOBeJI;HKKa, 
HbIM npOMbITllJ1eHHbIM 3arp1l3HeHHeM, MeJIKHMH t:Je.n1l6HHCKaJI 000.). YqaCTOKOTJIosa HaXO.ll.HTC.Il Ha 
peKaMH H P)"lLJIMH, 3a6paHHLIMli B rpy6bJ(l 30Ha); OCli CJIe.na B 13 KM OT 3mtL\elITpa Pa.D.HaL.(I10HHOH 
paJiOHbT MHoro3TIDKHOH 3acrpoJ.iKH C OCBaHBae asapIDf. COBpeMeHHaJI. IDlOTHOCTh 3arpjJ3HeHIDI 
MblMH TeppHTOpIDlMH, nyCTblPJl"MH, yqaCTKaMH nOqBbl 90Sr B 30Be BOCTO'lliO-YPaJIbCKOro p8,ll;H0
C oncpbITbLMH [loqaaMH, MaJILJMH Bo.noeMaMH C aKTHBHOro cne.na (BYPCa) saP&HPYeT B npe~e.nax 
BblCOKKM ypoBHeM 3arpJl3ReHIDI (30Ha II); paHOHI>1 6740-16690 KEKlM2 [17]. B Kal.{eCTBe 3aropo.n
MaJl03TruKHOH 3aCTpOHKK, 3aBJITble AOMaMH 'laCT HOro KORTPOJUI HCnOJlb30BaHbI ~aCTOK (23-H KM 

HOro ceKI'Opa C Ca,l\aMli H oroPOAaMH, nyCTbIpJlMR, Pe>KeBCKOro TpaKTa H HOBOro M oCKOBCKOro 
napKaMlf (30Ba Ill); JIeconapKOBaJI 30Ha - MeCTO- TpaKTa B npHrOpo.ne r. EKaTepIffi6ypra). om,eM 
06HTaHWl 31'OH reppIfl'OpHH, m aBHhLM 06proOM, MarepHana no MOp<{locpH3ROJIOn UI COCTaBHJI 242 
nO,ABep)KeHbI AeHCTBHIO peKpeaUHOI:lHOH Harp)'3- OCOOH, Ha npe}J;MeT co~ep)f(aHIDI rpauyn MeJIaHH
KB, paHOHhI MHOro3TIDKHOH 3aCTpOKKH C OCBaH Ha neqeHh 6bma HCCJle~OBaHa Y 77 ceroneTKOB 
BaeMbTM" reppHTOpHjJMll, rryCTblp.llMH, yqaCTKaMH OCTpOMOp.nOH mnymKH. MopcpoJIOrH'"leCKHe npo

Ta6JUiu.a I 
YponeHb 3arpjJ3HeHIDI nonepxnoClHbfX BO)), B ropo~cKHX MeC1'O06HTaElIDIX 

MepbI )!(HBOT 
reHl.{HpK)'JleM 
lliMepemle ~ 
Ha 3JIeKTpoHI 
Becax C~eHq 
HOCHTeJIbHOri 
OTBeTCfBHH ~ 

HHJ],HKaTopoB 
teaK OTHoweli 
e,D.HHJiI.U>I). n 
BaJIHCb B 700; 

,Arullny 
MeJIaHHHB nl 
Me)J(,L\)' npe.n,r. 
xl0-KpamoH 
HOH Ha Hero 
TIocne lfero 
neqeHK TOJUU 

C nOMOllJ,blO 
P 51 OOH. KOJ1 
HX proMepHh 
ne<teHll 6bJll 
RbIX Cpe~CT1 

fUlOCKOCTh .a 
TaRa C ITOM( 

(http://imagej 
qeCTBa H r 
MeJIaBHHB 6~ 
rpaMMa 06pa 

MeC" 

30Ha MHoro: 

Jlecon 

3aropon 

MeCTOO6HTaHHe 30ffa Xn°PH,ll.bl 
(MT/Jl.M3) 

Cym<paThl 
(Mr/AM3) 

MHHep!lJIH3aQIDI 
(MrI~M3) pH N 

JIcHrui II 38,8±4,6 59,6±14,3 578,7±61,8 7,8±O,2 9 
lliapTamcKHH rreconapK 1 IV 11~,2±5 , 7 216±1'G6 178,4± 75,6 7,5±Q,3 6 
Ka.miHoBCKHH JleCOnapK 1 IV 9,3±49 13 3±1 5,2 1 7~6±65,5 7,3± O 2 8 

Pe)f(enCKOH -rpaTCf 3 K _ ~,-~±4,6 10,6±14) 130, 1±6],8 7,0±0,2 9 

Mec 

3UHa MHOro: 
Jleco[ 

3aropo)J 
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BOflPOCbI PA.l(YIAI..U10HHOH: EE30 DACHOCTH NQ 3, 2017 

I Bo.,lIo.eMaMH C 
~), B KaqeCTBe 
IKa 1i3 3aropo..ll.
CIiB coCHo.Bo.ro 
il) B 23 KM o.T 
rb HaCTO.IIU.\eM 
rCJI f"H.ll.POXH
a,n:liefITe yp6a
Ha6mo,nruorcx 

lli,l\o.B, 0.6llJ,ei:i: 
I(Ta6n. 1). 
~cTOo.6HTaHHJ1, 
,Ie no. KOBl\eH
JI B OTKpLlroH 
)i.o.rgl l O.50611 
OKaJareIDI Be
I na6o.paTOpHH 
U1bCKOro rocy
eTa. Bb(60pKH 
B3JlTbl H3 no.

lapramcKOro " 
IV). Bbl60pKa 
f TeppB'IOpIDf 
~o.H nJlI)'IIlKH, 
0.3 . £ep,lleHHIIJ 
.3ano.BellHKKa, 
I HaxO)I;IITCJI Ha 
la,llIi3.i{HOHHoM 

3arpJl3HeHIDI 
bCKo.ro p3,ll.Ho.
eT B npe.ll.eJlax 
CTBe 3aropo.u.
~TOK (23-M KM 
Mo.CKOBCKOro 
~pra). OtTheM 
COCTaBHll 242 
laHyn MeJlaJIH
77 ceroneTKOB 
'If'-leClGle DPO

Ta6I1HQa I 

N 

2 
3 
2 
2 

9 
6 
8 
9 

Mepbl )f(lfBerrHbIX CHHMaJmCh LUi<PPOBLIM IJITaH

reHQlipK)'JIeM Kraftoo.l C QeHOM ,neneHIDI 0,01 MM. 
I13MepeHHe MaCCLI rena" De<IeHH npo.H3BO.ll.HJlo.Cb 
Ha 3JIeKrpOHHbIX Becax Srumadzu Ii roPCliOHHhIX 
Becax C QeHOH .ll.eneHIDI 0,2 Mr. Orrpe,l(eJJeHHe err
HOCHTeJIbHoro Beca neqeRH npoIDBO.ll,HJIOCb B co.
OTBeTCTBmI C Mero,nOM MOp<po.q,H3HOJlOfH'leCKHX 
IDUlKKaTOpo.B [18], ymrr8.HElOCTb pacc1ffiThmaJIaCL 
KaK OTHoweHHe MaCCL[ K )l,JIHHe Tena (ycnoBHDle 
e)J,IfHHnLI). TIocne BCKpbmul )l(HBOTHLle <pHKCHPO
Ba.JIHCL B 70o/o-M pac-mope 3THlIo.BOro CIDIpra. 

,l(.ruI H3Y"eHIDI pa3Mepa B KOmrqeCTBa rpaftyJI 
MenaHHHa npH BCKpblTIlH neqeHb DOMelll.aJIaCb 
Me)K,[()' npe.l(MerHbIM CTeKJIOM Ii rmOCKHM CTeKJIOM 
xlO-KpllI'Ho.M .l1)'IIbI rOCT 8309-57 C HaHeceH
HOM Ha Hero IIIKaJ10M C QeHOH .!{enefDUI 0,1 MM. 
ITocne qero npoIDBo.ll,HJJacb <pOTOC'beMKa CJIOH 
neqeHH roJll.l.l.HHo.H 0,5 MM Y Ka2K.Ao.ro )KHBCYfHo.ro 
C no.Mo.Il{h1O LtH<PPo.BOi:{ KaMephf Nikon Co.o.lpix 
P 5100H. KoJlBqeCTBeffHblH yqer rpauyn (8 mT.) H 
AX pa3MepRhrx xapatcrepHCTHX, a TaIQfre pa3Mepa 
ne'feHH 6h1Jl npoBe.!{CR C no.Mo.mLlO !1pOrpaMM
RbfX Cpe.llCTB. I1JJo.~b npoeK.JJ;RH neqeHH Aa 
nno.CKOCTL .n;JJI KaJK,LJ.oro CHHMKa 6bl1la pacct£H
TaHa C no.MOllU>lO npol1>aMMbI - ImageJ 1.48v 
(http://imagej.nih.go.v/ ijl). .ll.lulnoJ{cqera KOJIH
qecrsa Ii pa3MepHDlX xapaKrepHCTHK rpauyn 
MenaJIHHa 6Lma rIpHMeHeHa KOM[)bJOrePHaR npo
rpaMMa 06pa6onrn H306pruKellHH SlAMS Fotolab 

4.0A .x-r4679 (http://siams.coml). CnrrHCTH'"IeCKaR 
o.6pa60TKa PC3YJIbTIrrOB BblllOJIHeHa B npo.rpaMM
Ho.M naKeTe Statistica for Windows 6.0. 

PE3YJIb TATbI If OECY)J{,LlEHl1E 

TIpoBe.ueHHbrn .!{HCnepCHo.HHbIH aHaJIH3 
pe3YJIbTaTOB no. TpMHIUWHHhIM MOp<fIOq,H3Ho.
llOnf4eCKHM napaMeTpaM no.Ka3aJt, qro yuHTaH
HOCTh F(3,215)=22,754, p<O,OOOOOl), MHHa 
TeJ1a (F(3,2IS)=23,004, p<O,OOOOOl) " Macca 
)l(J{BOTHblX (F(3,2 15)=22,921, p<O,OOOOO l ) Ha 
aHTpOnoreHHo-npeo6pa:30BaHHLIX TeppHTOpH$IX 
OKa3aJIHCb 3Ha'UlMO BLIllIe, 'ffO CBJl3aJ10 C npeHM)'
meCTBeHHbIM BbDKHBaHHeM KPYIlHbIX cerommcoB 
B yCJ1o.BIDlX 3arp1l3HeHIDI CpeJ{b1 [19] (ra6JI. 2). 
06beMHo-no.BepXHOCTHoe COOTHoweIDIe y KPyn
HbIX )f(H8()11{blX no.3BOJUfer HM BLDKHBllTb B 60Jlee 
3arpH3HeHHo.H cpe,l(e, T.K. OHH 06J13J].aJOT 6o.JlbmeH 
MaccoH Ha e.l(RH~ no.BepXHocm, qro nOBbllUaer 
HX To.nepaHTHo.CTb [20--22]. 

YCTIUtOBJJeHo., <ff() B H3MeHeHmf mmeKca ne
'-IeHH H DJlo.~ npoeKIUlli neqeHH Ra DJlo.CKOCTh 
B rp3JJ.HeHTe aHTpOnoreHHoH TPaJlC<PoPMaJJ,H11 
cpeJ{bJ OTMeqaeTCR CXO,mtaJI TeH.lleHLUlJI - o.HH CHH
)l(W(JJ'"CJI C POCTOM aHTpono.reffHoro B03,l(eikTBH.!! 
(TaM 2, 3). 3m 06DsrCHJleTCJI poCTOM 3Hepf'03a
TpaT Ha <pH3HOJlOrH'IeCKHe a,n,arrraUHH, a 8 cnyqae 
BYPCa Ii Ha penaplII'HBHble npoueCCbJ B opraHH:)

Ta6mma 2 

OCHOBHbJe MOpq,oq,H3Ho.no.rH'leCKHe napaMeTpbl ceroJleTKo.B R arvalis 

MeCT006HTaHHe )l,JIBHa rena. MM Macca Tena. MI IVrnrraHHo.CTb HH,!{eKC ne'leHH, 0/00 N 
BYPe 22,4±O,67 902,9±85,8 39,7±2,82 29,0±3,61 10 

3o.Ha MHo.ro3TIDKBOH 3aCTpOHKH 16,4±O,41 401,J ±27,O 23,5±I,05 34,6± 1,39 50 

neCOnapKOBaR 30Ha 17,1±O,3 7 451,5±24,3 24,9±0,88 44,7±4,84 94 
3aroPO.!{H3jj no.nyJIJllUUl 13,9±O,44 c...1:J2.7±322 17,5± 1)9 43,9±1 60 65 

Ta6JIH.ua 3 
OCHOBHble napaMerpbl neqeHH ceronerKOB R arvalis 

MeCT006HTaHHe 

BYPC 
3o.Ha MHOro3TIDKHOH 3aCTpOHKH 

JIeconapKOB8JI 30Ha 
3aroPO.!{HaJI nonyJUll(Wl 

Snpo.eKUHH 
neqeHH MM2 

344±15 
23,6± 1 7 
39 2±4,0 
575±4,97 

K-BO rpaHyJl 
Ha4MM2 

360,7 ±21,9 
2 14,7 ±1 8 6 
220,1 ± 16.2 
115,3 ± 16 7 

cpe~mtif pa3Mep 
rpaH)'JI, MM 

0,078±{),0052 
0,O72±O,OO27 

0,074±O,0018 
0.064±O 0012 

o61l1.ee KOJ1}1tlecmo 
maHYll, WT. 

30 11, 1±309,8 
407,6±60,5 
625,5±50,2 
456,2±35,6 

N 

13 
18 
24 
22 
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Me CerOJIeTKOB. IlpH 3TOM H3MeHeHHe nepBoro n a
paMeTpa OKa3aJIOCb CTanf CTH'leCKH HeJHa'IHMbIM 
(F(3,215)=1 ,7 101, p=O,1 6590), a AJlJI BTOporo 
nOKa3aTeJU[ pa3J1H'1He 0Ka3aJ10 Cb cymeCTBeHHbfM 
(F(3,73)=13,480, p<O,OOOOO l). 

Pacqer cpe,lJ.Hero If"CJIa rpaHyJI Ha e.L{HHH
uy IDIOma.L{}f n OKa3aJI, 'ITO .L{aHHbIH nOKa3aI'eJIh 
(F(3,223 )=26,609, p<O~OOOOO l) 3Haq}fMO pacrer 
y )f(HBOTHhlX 10 n onyJUll.olli, HaCeJl.lllOIUHX yp6a
HlI3HpOBaHH1>re TeppHTOpmr, H oco6eHHO BMCOK B 
nonyJUIU;ltJI C TeppHTOpHH, 3arpR3HeHHOH Pa.L{}fD
H)'KJIH)J.aMH (Ta61l. 3). C XO.L{HhIM 06paJoM cyme
CTBeHHO (F(3,73)=5,421 5, p<O,002) MeHRCTCR " 
Cpe.rurn:H pa3Mep rpaH)'JI 8 3aBHCHMOCrn OT YPOBHR 
H nma aHTponor eHHOH TpaHc<J>opMatUlli Cpe.u;bI 
(Ta6JI.3). 

06mee <{HC1l0 rpaHy1l C BblCOKOH creneHblO 
3Ha'll1MOCTH (F(3,73)=92,080, p<O,OOOOl ) OTMe
t{aeTCJI B ne4eHH )f(HBOTHhIX C TeppHTOpHH BVPCa, 
HecMOTpR Ha TO, 'ITO nJIO.m.~ H HH,L{eKC neqeHH y 
OC06eH )J.aHHOH Bhl60PKH MHHHMaJThHbI (Ta61l. 3). 

OueHKa .L{HCTaH.UHPOBaHHOCTH (3BKTlR.L{OBbI 
paCCTOlnU1Jl, MeTO)J. no.rwoH CBJI3H) H3yqeHHbIX 
Bbl60poK no pa3Mepy rpaHyJI Me1laIDlHa H HX lID

JI}ft{ecTBY Ha 4 MM2 nOKa3a.na, 'ITO aHa.JIH3"pyeMbIH 
MaTepHaJI paJ)J.e1lH1lcJI Ha 3 KJIaCTepa: 1 - )f(HBOT

HIde C 3aroPOJJ.HOH TeppHTOpmr, 2 - )l(}lBOTHbie C 
yp6aHR3HpOBaHHOH TeppHTOpmr (30HhI IT H m), 
3 - BYPC (pHC. 1). 

~ereHepaTHBHhle H3MeHeHHJI TKaHeH neqeHH 
H HaJIwrne CKOlIJIeHJ1i:i MellaHHHOBhIX rpaHy1l AJlJI 
nonyJIHUHH OCTpOMOP)J.OH 1lJlrytIIKH, HaCeJlJI1OllJ,HX 
TeppHTOpHH, 3arpJl3HeHHhre p~HOH)'1<1l.H)J.8.MH. 
OnHCaHbl paHee. K CO)l(8JleHHlO, aBTOpb( He )J.alOT 
KOJIH"IeCTBeHHhIX oueHOK, OrpaIDl'GfBaJlCb Ka4e
CTBeRHhlM aHaJIH30M JlBJIeHIDI. 

BnepBble B03M())f{HOCTh HCnOJIh30BaHIDI co
.L{ep>KaHIDI rpaHYJI MeJIaHlffia B TKaWlX neqeHH 
R arvalis 6 bIJla OTMeqeHa B OT<Jere 0 HHP, BbInOJI
HeHHOH Ha TeppHTOpHH BOCTO'lHO-YPaJIbCKOro 
3anOBe.1ijiHKa [23], T.K. Hamr:rne .L{HCTpO<pHH TICaH.H 

neqeHH H KpYrIllble MenaHOLUfl'bI 3aMeTHhl B xO)J.e 
sHelllHero oCMoTpa npH BCKphlTHH. flKrMeHTIlLle 
C.KOIDIeHIDI OTMC4eHhI B neqeHH )lG{B()TI{bIX, O'mOB
neHHhIX B KOHUe aBrYCTa 2004 ro)J.a, T.e. B nepHO.L{, 
Kor)J.a B HopMe KOJlH<JeCTBO IDlfMeHTHhIX KlleTOK cy
m eCTBeHHO MeHhllle. lliBeCTHo, 4TO 06b1'lHO MaK
CHMaJThHOe HX KOJT}fQeCTBO Ha6mo)J.aercH B mOHe, 
a MeHhlllee 3HMOH H oceHhlO [11 ]. CKOllJIeHHJI 
Il.ID'MeHTco)J.ep){(1UJJ;HX KJIeTOK B neqeH" aMqmfiHH 

~ 250Ir[----~--..~~~~~-r--~ g . 
~ 

~ 200 o ' 

~ 
~ 150 
=-: 
I:i I 

100: 

50 

I I I 
o K IV II Bype 

30Ha 

II - 30HB MHOroJTIDKHOH 3aCTpoitK14, 
IV - neeorrapKo8BS1 30Ha, K - 3aroponHaJI 
rronylTllUID1; BYPC - B OCTO'lHO-YpanbcKHIl 
P llA1IOaKTHBHblH enen 

PRC. 1. ~HCTa.BI{HpOBaHHOCTb H3yqeHHhIX 

Bbl6oPOK no paJMepy rpaHy1l MeJIaHHH8 


R HX KOJIH'IeCTBY l:Ia 4 MM2 


OTp<DKalOT npoll,ecc ItHTeHCHBHOro KaTa60JIH3Ma 
norHfiUlHX 3PHTpOUHTOB [10] If, Beposrrno, .LlPYrHX 
Q>opMeHl:lhlX 3JleMeOTOB KpoBH B YCJlOBIDIX Pa.nHO
HYKJIH.L{Horo 3arpll30 eHHJI. Cy!neCTsyeT TOqKa 3pe
HFUl, '4TO npH CHIDKeHHH aKTHBHOCTH renaTOll,HTOB 
TIHrMefffHl,le KlleTKH BblflOJIWllOT 3aMemat<)myIO 
<t>YHKl.I,HIO [12]. fpaH)'JIhI MeJIaHHHa OT'ie-r.mtBO 
BH)1.HhT Ha Q>oHe KapTHHhI peJJ.YKUHH KOJIJIareHOBblX 
IIpOcrroeK, COCTaBllJllOIlI,HX neqeHH, 4TO lIBJUleTCH 
crrelJ,H<pH<JecKHM npH3HaKOM mrroJIOfHH neqeHH 
aM<pH6HH [ 13]. C1le.n:oBaTeJ1bHO, naTOJIOIWfeCKOe 
COCT01lJlHe ne'IeHH, 3aMeTHOe .L{8)I{e npH ee BHew
HeM OCMcrrpe, MO)l{eT 6hITh oxaPaKrePH30BaHO KaK 

XpOHHqeCKHH TOKCHK03. 
AHaJIOrH'-lHhle PeJYJlbTaTbI nOJIyqeHhl B.H. 

KYPaHOBOH H C .B. CaBeJlbeBhlM [24-28] Ha ce
roJIeTKaX R arvalis, HaCeJIJIlOIlI,BX TeppHTOpHJO 
30-KM 30Hbl C H6HPCKOro XHMH<JecKOro KOM6mia
Ta (TOMCKaJI o6JIaCTb). TaK, )J.aHHhIMIt aBTOpaMH 
B paiioHe AX oKpeCTHoCTeH r. CeBepCKa O'TMe
qeHbI )J.ereAepaTHBHhle It3MeHeHH.II H CKOlDleHIDI 
MeJIamfHa B neqeHH, a y n ony.fUIUHH H3 paiioHa 
xpaHlIJIHIlla Pa.L{HOaKTHBHI>IX OTXO)J.OB B6JIH3H 
p. POMamKa 3a<pHKcHpoBaHa OqaroBrui MeTarIJla3ID1 
nelfeHH 1lH'lHHOK.. 

BY 

PHC. 2. e KO 

TaKHM 
HeH neqeHH 
H3 norryJIJlLU 
Pa3HOH CTel 
Y)J.aJIOCb yCT 
CKOnneHHIl \I 
BHJ(HMOM)', ( 
TafioJrn3Ma r 
.u;pyrnx <POP' 
3HaQl-lTe.rlbH{ 

JIJleTCJI Xopo 
nony'll 

oueHKH o6u: 
HKU)' IIJIOmll 

MeJlaHliHa C 

HHe KOllli'le( 
neqeHH Y Jill 

QeCKOfO .uei1 

n OCKOJ 
saercH Ha CJ 
MaTepHaIla, 
BapwreJlbHbl 
.IIB.I1eHHJI Tpl 
HanpaBJIeHH 

Hcore4 
211 lIpo6uJ 
cOlllauleHU4 

YpO PAH 
J5- 12-4-2j 

1. Cooke A 
levels of pc 
Ser.A. - 19~ 
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IOliTHO, ,npyrHX 
1I0BIDlX pa,u,HO

'YeT TOl.JKa 3pe
H renaTOlI.HTOB 

3aMelI(aJOll(ylO 

Ha OT"lenUmO 

KOJJJ1areHOBbTX 

'ITO JlBJUIeTCJI 

lornu ne<!eHH 

ITOJlOliflleCKOe 
ITpH ee BHelll 

~PWOBaHO KaK 

lIIV\feHbl B.H. 
~4-28] Ha ce
. TeppHTOpHlO 
:oro KOM6JilHa
IMII aaropllMH 
~BepCK8. OTMe-

If CKOnIIeHIDI 

flU HJ paHOHa 
OAOB B6I1H3H 

LlI MetanlH13ID1 

BOTIPQChI PA.[,(MAlV10I-U-IOH EE30TIACHOCTI1 N~ 3, 2017 

BYPC 3 0Ha MH0r03T3.)I(HOH 

3aCTp OH:Jrn 

Puc. 2. C KOOlleHHJI rpaH)'JI MeJlamrna B T KaHJlX ne'leHH ceroJleTKOB R. arvalis (cpOTO B.Jl BepIJ1HHHHa) 

TaKlfM 06Pa30M, npl1 aHaJIH3e CHHMKOB TKa

Heij neqeHH ceroJleTKOB OCTPOMOP,l\OH .J15lIY1IIKH 
113 norrymtLJ.HH, n O,ll,Bep)f(eHHblX Pa3HOMY nmy H 

P33HOH CTerreHH rurrponoreHHoro B03J].eHCTBIDI, 

y,naJIOCb yc-raHoBlITb DpHcyrCTBHe 3HCl"mreJlbHbIX 

CKOMCHH.H llHr MeIITCo,nep)!(aUJ.11X .KJleTOK., <fro , 0 0

BH.D;HMOMY, OTpIDKaeT npouecc IfHTCHCJUIHOro Ka

Ta6onH3Ma norl161.I1HX 3PHTP0ll.HTOB H, BCPO.!ITHO, 
,npyrux tP0pMeHHhlX 3J1eMe1:ITOB KpoBH BycnoBHIIX 
3HaLJ.HTeJIhHoro 3arpJl:3HeHItJI CpeJ].bI (puc. 2) 11 )lB

JlJIeTCJI XOPOWHM HH.llHKaTOpoM mrronOf HH. 
llonyqCHHble BIlepBble KOJlWleCTBeHHhle 

oueHKH o6mero "lHCJta rpaH)'fI, HX 'IHCJta Ra eJ(H
HHl.IY llJlOma.nH, a TaJOKe cpe;:{HHX pa3MepOB 3epeH 

MeJlatlHHa CBH,nerenbCTBYfOT 0 TOM, 4TO H3MeHe
HUe KOJll1'1eCTBa " pa3MepOB rpaHYJl MeJlaHHHa B 

nel.Jenu y JUfl)'llleK JlBJU[eTC~ ITOKa3aTeJleM TOKCfI
LJeCKoro )],ei1crBl1.JI. cpe,ll,bl 06HTaHHJI Aa aMqlH6l1H. 

[lOCKOJlhKY ,ll,aRHoe HCCJleJ].OBaHMe OCHOBbl

MeTeR Ha CPaBHl:ffeJlbHO He6oJIhWOM KOJlHqeCTBe 

M:rrePIDlJ1a, nony~eHHble BblBOAbI HOCRT npe,lJ,

MpIITelTbHhIH xapaKTep, a I13Y'leH"e OITI1CaAHOrO 

i1BJ1eHlUI Tpc6yer npo,nOJDKeHIDI pa60T B .naAHOM 

HanpaBJIeH1UI. 

HCCJleOO(UlHue 1I000epJICallO npozpllMMo'-, 
211 Opa6Ume.!lbCmaa Poccuiicl<oii (f)eOepa~ult, 
COZJlaJUellue .M 02.A03.21. 0006, npozpilAf.hWU 
YpO PAR ")/(u(J{JJJ npupoiJa" .M 12 (IIpoe1<ln 
J5-12~25), ZpmlltWM PlP(f)H 16-04-01831a. 
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