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VIMMYHOTEMATOJIOTUYECKUE TTOKA3ATEJIV SIAOBUTBIX Y HESIIOBUTBIX 3MEN
HA TEPPUTOPHSIX BO/DKCKOT'O BACCEMHA C PA3HOI1 AHTPOIIOTEHHOI TPAHC®OPMAIIUEN

© 2017 E.B. PomanoBa!, E.1. Conomaiikun!, A.I. Bakues?, P.A. Topenos?, A.A. KnéunHa?

'Huskeropomckuii rocyHuepcuteT um. H.J. JlobaueBCcKOro
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CraTbs noctynmia B pegakunio 29.03.2017

MeTooM I7IaBHbIX KOMITOHEHT [TPOBEIEH CPaBHMUTE/IbHBIN aHAIN3 JIEHKOIMTaPHBIX (GOPMYIT KPOBM SIZI0-
Buthix (Vipera berus, V. renardi) u HesimoBuUTbIX 3Meii (Natrix natrix, N. tessellata) Tepputopuii Bo/skcKoro
GacceitHa C pa3HOil aHTPOIIOTeHHO TpaHchopMaliyeii. Hambonmbiimit BKIa, B MCKPUMMUHALIAIO T10 Jiei-
KOIIMTApPHOMY COCTaBY KPOBM 3Meii BHOCUIIY 303MHOGWIIBI, 6230 Wiibl, TeTepodyibl 1 TuMdouTsl. [To-
Ka3aHo, YTO P3Ny 10 MCCIeN0BaHHBIM MMMYHOI€MAaTOIOIMYECKMM [TOKAa3aTe/IsIM MKy BhIOOPKaMMU
SIMOBUTBIX 3MEJ TOpaso 3HAUNTEIbHEE, YeM MEXKIY BIOOPKAMM HEesIIOBUTHIX. I10/10Bast M3MEHUMBOCTD B
JIEVKOIITAPHOM COCTaBe KPOBY 3Meii MeHee BbIpaskeHa, YeM OMOTOIMYECKas ¥ MesKBUIOBasI.

Kniouessle cnoea: Natrix natrix, Natrix tessellata, Vipera berus, Vipera renardi, nejikounutapHas popmy-

Jla, UMMYHHBIJ CTaTyC.

B apanranuy opranusma K yCJI0BUSM Cpelibl He-
IOCPEACTBEHHO YUYaCTBYeT UMMYHHAs CUCTEMa, SIB-
JISIOLIASACS KIII0UEBOI rOMEeOCTaTUUYeCKOM CTPYKTY-
POV, Haps Ay C HEPBHOW U SHAOKPUHHOM CUCTEMaMU
opranusma. Penmunum — eIMHCTBEHHbIE SKTOTEPM-
Hble aMHMOTBI, He TToABepramwInyecs: Mmetamopdosy
¥ 9BOJIIOLIMOHHO T1epBasi IPYyIia JXKUBOTHbBIX, Y KOTO-
POVl HAUMHAETCS PaCXOKIeHMe KIETOK I10 CaMOCTO-
SITETbHBIM JTMMGaTUUECKMM M KPOBEHOCHBIM ITYTSIM
[1, 4, 18]. JlumdongHYI0 ¥ KPOBEHOCHYIO CUCTEMBI
PEenTUIN 06beIUHSIOT B €IVHBINI TMMGOMUETOUI -
HbIII KOMILJIEKC, B KOTOPBIM BXOIST KOCTHBIN MO3T,
TUMYC, CeJie3eHKa, Majible JuMQaTUIeCcKue Y3JIbl,
nuMQouIHbIe 00pa3oBaHMsT KUIIEUHMKA, COeTMHN-
TejIbHasi TKaHb [16, 17].

Hecrnienmuduuecke MMMYHHBIE OTBETHI peIl-
TWINA BO MHOTUX Cly4dasxX [POTEKalT CUjbHee,
yeM y MJIEKONUTAIOLINX, HO OTHOCUTEIBbHO MaJio
U3y4dyeHbl. Peakuun ke afanTUBHOTO MMMYHUTE-
Ta, BK/IIOYas KJIETOUHBIN U TYMOPAJbHbIN OTBETHI,
MIPaKTUYeCKU He UcciefoBaHbl. Mexay Tem usyue-
HMEe MeXaHU3MOB MMMYHHOI 3alUThI IPUPOLHBIX
TIOTTYJISILIUI PENITUIINIA, HAXOOSIIMXCS T10[], BO3ei-
CTBMEM KOMIUIEKCa OGMOTUYECKUX U aOMOTUUECKUX
dakTropoB cpenbl (MHOEKINMIA, Tapa3UTOB, 3arpsi3-
HSIOLUX BeleCTB, TeMIIepaTypbl) B €CTeCTBEHHBIE
Tepuonbl XKM3HEHHOM aKTUBHOCTU, MMeEEeT OOb-
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IOV Hay4HBI/i MOTEHLMaa M NPEeACTaBiseT BaXK-
HBI/i 1Iar Ha MYyTU K AEeTaJbHOMY MCCIeL0BaHUIO
MMMYHOT€MOII033a 3TUX KUBOTHBIX.

LTenbio pabOTHI SIBISLIACH CPABHUTEIbHAS OLleH-
Ka JIEMKOIUTAPHBIX HOPMYT KPOBU HESTOBUTHIX
3Melt poma Natrix u IHOBUTBIX 3Meli popa Vipera,
HaceNsSIIOIVX Tepputopum Bormkckoro 6GacceiiHa ¢
pa3Hoit aHTpoIOoreHHOI TpaHchopMmarteii.

MATEPHAJIBI 1 METO/bI

JlTabopaTopHbIe U TI0JIEBbIE VICCIENOBAHNSI TTPO-
Bomwiu B TeueHue 2012-2015 rr. Ha TeppuUTOpUU
Bomkckoro 6accerina (puc. 1). KpaTkas xapakTte-
pUCTMKA MeCT OOMTaHUSI 3Meii ¥ 06GbeM BBIGOPOK
TpefCcTaBieHbl B TabIUIE.

Bcero mcciaemoBaHo 258 oco6eit 3meii. Bece pa-
60TbI MPOBOAWINCH B COOTBETCTBUU C «MexXmy-
HapOOHBIMM pEeKOMEHAALUMSIMU IO MIPOBeLeHUI0
MeMKO-OMOIOTUUeCKUX UCCIeOBAaHUIA C UCTIONb-
30BaHMEM >KUBOTHBIX» [7]. KpoBb y 3Meit Gpa-
JIY TIYHKIMEN UIVION, CMOUYEHHO! B rermapuHe, u3
BepXHEUesII0CTHONM BeHbl. [lowie 3TOro 3Melt BO3-
Bpamanu B Mecto omioBa. OT Kaxkmoit ocobu ro-
TOBWIM Ma3KM KPOBU OOLIENPUHSITHIM reMaToso-
rMYeCKMM MeTOLOoM (OKpacka 1o PomMaHOBCKOMY
— I'mm3e). ToToBbIe Ma3Ky MPOCMaTPUBAIU C UM-
mepcueit nipu yBenuueHun x1500. MoHOHYKITeap-
Hble KIeTKu OuddepeHIpoBanu Ha a3ypoduibl,
MOHOLMTBI U JTUMGOUUTHI. A3YpOoPIIbl OMCAHBI
KaK KJIeTKU HeperymsipHoit dopmbl [19]. Sdnpo y
HUX HEeCerMeHTUPOBaHHOE, MeeT HelpPaBUIbHYIO
OKpPYIVIYyIO, OBaJbHYI0 WIKM JOBYIOIbYATYIO HOpMYy.
XpomaTuH snpa MMeeT 3epHUCTHI BuUn. Lluto-
iasma 6asoduibHasi, TeMHee, UeM Y MOHOIIMUTOB,
OKpAalIMBAeTCs B MUHTEHCUBHDIN CUHUIL 1IBET, B Hell
MIPUCYTCTBYET HEBOJBIIOE KOIMUECTBO MAaTOBBIX
asypodmiabHbIX rpanyn [15]. Hamgo oTMeTuTh, 4TO
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Puc. 1. Touky OT/I0Ba 3Meit Ha TeppUTOPUM Bo/mKCKOro 6acceifHa:
1 — Camapckas 06i1., Bormskekuii p-H, okpectHOCTH C. LllenexmeTs; 2 — 1. Camapa, KpaCHOTIMHCKUI p-H;
3 —CapaToBcKas 00671., XBaJIBIHCKIIT P-H, OKDECTHOCTH C. Allannxa;
4 - Camapckas 0671., CTaBpOIOIbCKIIA P-H, OKPecTHOCTU €. MOpI0BO

Ta6auna 1. KpaTkas xapakTepyuCTHKa MeCT OT/IOBa ¥ KOJMYECTBO MTOMIMaHHbIX 3Meit
Bpems oT/oBa

Mecro oti0Ba | Camku ‘

T'amioxa oobikHOBeHHas (Vipera berus)
Bomxkcxkuit paiion Camapckoit 061acTy,

Hauyona/nbHbi mapk «Camapckast
Jlyka» B OKpecTHOCTSX C. Lllenexmers,
49.765293 N; 53.360006 E
(eCTeCTBEHHOTO MPOUCKOKTEHNS, 5
0000 0XpaHseMast 30Ha
HALVOHATIHOTO MapKa, peaKo
TocelaemMas OTAbIXAIWMMY 1
pbibakamit)
22-28.052014 KpacHormvHckuit paitod r. Camapa, 13
02.07. 2014 50.226719 N; 53.372327E 14
(lecomapkoBas ropofcKas 30Ha, yacto
Tocelaemas OTAbIXAIWYMY 1 3

CTIIOPTCMEHAMM)
Bcero:

CamMirpl

uionb, 2013 14

19.09.2014 11

35 33
T'amioka BoctouHas crenHas (Vipera renardi)
XBanbIHCKMi paitoH CapaToBCKOi

o6nacty, HauyoHambHbIii mapk 9

08.05. 2015 13

«XBaNBIHCKMIT» B OKPECTHOCTSX C.
Anamuxa, 47.711140 N; 52.329564 E
(V4ACTOK CTeIIY C yMepeHHbIM 5
BBITIACOM CKOTA)
Bcero

25.09. 2015

14 15
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Tao6auma 1. KpaTkast XapaKTepyucTMKa MeCT OT/IOBA M KOJIMYECTBO MOIMAaHHbBIX 3Meli (OKOHYAHME)

Y3k 00bIKHOBeHHbII (Natrix natrix)

Bpems oT/oBa MecTo oT/10Ba

Hemomoso3pe-

CaMipl
I JIbIe 0co0u

CaMKu

uionb, 2012

49.765293 N; 53.360006 E

0000 OXpaHseMast 30Ha
HAIMOHATBHOTO MTAPKa, PEIKO
TocelaeMast OT/bIXaOIIM U

pbIGaKamu)

utonb, 2013

Bomkckuit paiion Camapckoii 061acTy,
HarmonanbHbiit mapk «Camapckas
Jlyka» B OKpecTHOCTSIX C. [lleniexmeTs,

(eCTECTBEHHOI‘O MIPOUCXOKAEHNA,

o0macTy, HarmoHambHbIi MapK
MIOHb-MI0Mb, 2014 MopnoBo, 49.45278 N; 53.175317

TOCEIAeMBIiT OT/IBIXAK0MIMMIA 1
pbiGaKami)

CraBpomobCKuii paiton Camapckoii

«Camapckas JIyka» B OKDeCTHOCTAX C.

E

(beper y JauHOTO TOCENTKA, YacTo

11

Bcero

16 16

Vi BomsiHoit (Natrix tessellata)

1i07b, 2012
49.765293 N; 53.360006 E

0000 OXpaHseMast 30Ha
HAIVOHATBHOTO MapKa, PEIKO
TocelaeMast OT/bIXakOIIVMIL I

pbiGaKami)

utonb, 2013

Bomxkckuit paiton Camapckoit 061acTH,
HauyonasnbHbi apk «Camapckas
JIyka» B OKpecTHOCTSX C. [llenexmets,

(eCTeCTBEHHOTO MPOVICXOKEHNS,

11 25

14 12 16

CraBporonbckuii paiion Camapck
o6macty, HampmoHambHbIi mapk

MIOHb-MI0Nb, 2014 MopnoBo, 49.45278 N; 53.175317

pbibakamu

ol

«Camapckas JIyka» B OKPECTHOCTSIX C.

E

(6eper y 1agHOrO IOCENKA, YacTo
TIOCEITaeMBblif OT/IbIXAIOIIMMI U

38

Bcero

59 23 41

CYLLIeCTBYeT U aJibTepHAaTUBHOE MHEHMe psifia aB-
TOPOB, IOJIaraloIIMX, YTO MOHOLIUTHI U a3yPOdUIIbI
PenTuWINii IO CYyTU SIBJISIIOTCS OLHUM TUIIOM Kile-
TOK [20]. 'panynouuTsl pasnensiu Ha ABe IPYIIIIbL:
auugodmiIbl M 6a30(UIIbI, TOMOTHUTENIBHO BbIfie-
Jis1s1 reTepo@uibl U 303MHOMPWUIIBI, OTANYAIOIIMECS
Ipyr ot apyra dopmoit 1 1BeTom rpanyn [12]. Ha
OCHOBAHMM TOJACYeTa JIeMKOUUTAPHOI (HopMyIibl
paccuMTany MHAEKC COBUra JIEMKOUUTOB KPOBU
KaK OTHOLIeHYe I'PAHY/IOLUTOB K CyMMe arpaHysio-
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uuToB. LndpoBoe n306paskeHNue JTeMKOIUTAPHBIX
KJIETOK KpPOBM BbIMIOJIHEHO Kamepoii Vision CAM
IJIST TPMHOKYJSIPHOTO MMKpockora Meiji Techno c
MCITOJIb30BaHMEM MHTETPUPOBAHHOTO ajanTtepa "
pasbema C-mount (yBennuuenue x1500).
[TonyyeHHbIe 3KCIIEPUMMEHTA/JbHbIE JTaHHbBIE
o6pabaThiBa/ii C YYETOM HOPMATbHOCTU pacIpe-
IeJleHus TAaHHBIX HerapamMeTpUyecKuM MeTOI0M
B TMaKeTe TIPUKIAAHBIX Mporpamm «Statisticar.
Kraccudukanuio mccieqoBaHHBIX BbIGOPOK 3Meid
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IIPOBOIM/IV METOLOM IJIaBHBIX KOMIIOHEHT. 3a Be-
JIMUMHY YPOBHSI CTATUCTUUECKOM 3HAUMMOCTH ITPK-
uumanm a=0.05.

PE3VJIBTATBI 1 X OBCY>XXIEHUE

[MpeobnagaomMMM KIETKAMU JeAKOLUTAPHOTO
psifia y 060UX M3yUeHHBIX BUIOB yiKeii B KPOBU SIB-
JISTACh TMMGOIUTHI — 6ostee 50% (Tabi. 2; puc. 2).

V yka OOGBIKHOBEHHOTO BBISIBJIEHBI CTATUCTH-
YyeCckM 3HauMMble pasiuuusi MO KOIMYeCTBEHHO-
MYy COIepKaHMI0 I'PAHYJIOIMTOB B KPOBUM CaMOK
" caMlOB. Y CaMOK, [0 CpaBHEHMIO C caMIlamMi, B
nepudepuyecKuii KpOBY BBIIIIE 101 6a30(QMIbHBIX
rpanyaouuToB (u=2,64; a=0,03). CpaBHeHIe TeKO-
IUTAPHBIX GOPMYIT yka 0OOBIKHOBEHHOTO (n=14) B
2013 1., TOKa3aHO, YTO Y HEMOJ0BO3PEJIbIX 0COOeli
10 CPaBHEHMIO C CaMllaMM MeHbIlle OTHOCUTENb-
HOe cofiepskaHye TeTepouIoB B repudepudecko
KpoBu (U=2,65; a=0,01). ComocraByieHne pesyabTa-
TOB 3a JBa roja BBISIBUIO 3HauUMMble T'eHIepHbIe
pasanuus MO COAEPKAaHUI0 B KPOBM HESITOBUTHIX
3Meil rpa”Hya0uNUTOB [§].

OTAMYUTENbHON YepTOl PEenTWIMIA SIBJISIETCS
Ce30HHBIN XapaKkTep MIPOI1eCCOB KPOBETBOPeHMsI [1,
14] n u3MeHeHMs JeiiKOIMTApHOTO Tpoduis [3].
IlaHHBIE O ITOKa3aTessIx Iepudepuyeckoii KpoBu
YKeil B Iepuog, penpoLyKLMHK B IUTepaType OTCyT-

CTBYIOT, ITOSTOMY ObUT IIPOBEIeH aHaIN3 JIEMKOIIV-
TapHOTO COCTaBa KPOBY CAMOK yykKa OOBIKHOBEHHO-
ro 1 y>ka BogssHoro CamapcKoii 061aCTu 10 U mmocjie
OTKJIAJbIBaHUSI SIUIL. BBISIBIEHO CTaTUCTUUECKU
3HAUYMMOe BO3pacTaHue B nepubepmuyeckoint KpoBu
CaMOK y>kKa OOBIKHOBEHHOTO JTOJIY 303MHOMWIbHBIX
rpanyaouuToB (U=2,98; a=0,01) u cCHMUKeHMEe OO
MOHOIUTOB (U=4,52; a=0,001). [y BbIGOPKM ca-
MOK BOJSIHOTO YKa YCTAaHOBJIEHO CTaTUCTUUECKU
3HaYMMOe€ BO3pacTaHue Ao MOHOUIUTOB (U=3,75;
a=0,0006), cHmwkeHue momu 6OazopwioB (U=2,46;
a=0,01) u ymeHbIlIeHNEe JEKOLUUTAPHOTO MHOEKCA
nociie orkiaanku saun (u=2,21; a=0,03). ITocne ort-
KJIaJbIBaHUS SIULI BbISIBIIE€HbI MEXBUAOBbIE Pa3/in-
Yusi, IPOSIBJISIIONIMECS B CYIIECTBEHHOM ITOBbIIIIe-
HMUY [OJY MOHOLMTOB B Iepudepndeckoil KpoBu
CaMOK yKa BOJSIHOTO IO CPaBHEHMIO C CaMKaMu
yka 06bIKHOBEHHOTO (U=3,41; a=0,0039) [9].
CpaBHUTEJIbHbINM aHAIN3 JIEKOLIMTAPHBIX Hop-
MYJI KPOBU TaJlOKM OOGBIKHOBEHHON (puC. 3) BbI-
SIBWJI TIepepacIipefesieHye COOTHOIIEHMSI MOHOHY-
KJIeapHbIX KJIETOK, BbIpakalolieecss B BO3pacTaHU
monmu asypoduminos (u=2,28, a=0,02), mumdounTOB
(u=2,61, a=0,008) n CcHI>KeHME OOAM MOHOLIMTOB
(u=2,92, a=0,003) B KpOBM CaMOK raJilfoK CamapCcKo-
ro JieBobepeskbs (T. Camapa) o OTHOIIEHMIO K ITpa-
BoOepeskHOV Tmomysiuyy  (HauyoHaNbHBIA TTapK
«Camapckast JIyka»). JI1s1 caMIIOB rafloku OObIKHO-

Ta6nuua 2. JleiikonurapHasi popmyiia nepudepmnyeckoii KpoBu yka 06bIKHOBeHHOTO N. natrix
u yka BopsiHoro N. tessellata

Topg,
2012 | 2013
[Toxkasatenn
Bup,
N. natrix N. tessellata N. natrix N. tessellata
T'etepodmibl, % 10,00£0,72 10,74+0,44 11,07£0,74 11,12+0,56
Heiitpodusl, % 9,47+0,62 9,60+0,41 11,934+0,78 11,6940,59
dosuHOoDWIBL, % 4,87+0,49 5,77+0,34 8,07+0,63 6,57+0,30
Basoduisl, % 8,13+0,97 6,93+0,48 4,79+0,59 5,8140,42
MoHouuTs1, % 9,00+0,56 9,35+0,48 9,21+1,17 9,19+0,49
JIumbouuTsl, % 58,53+1,23 57,60+0,75 54,93+1,39 55,62+1,10
T'eTepodun Do3uHOGUI Basodwun

Asypodun

MoHouuUT

Jlumbouut

Puc. 2. JleiikoITapHble KJIETKY KPOBU y3ka OOBIKHOBEHHOTO
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Puc. 3. JleiikolMTapHble KIETKM KPOBYU TaII0OKM OObIKHOBEHHOI

BEHHOI1 MCCIeOBAaHHbIX BBIGOPOK Pasanums 6GbUIn
60see BbIpaskeHHBIMM (Ta6J1. 3) ¥ 3aTparuBajm Kpo-
Me arpaHy/JoIMTOB ¥ TPaHYJIOLUTAPHBIN POCTOK
reMoIT033a, O YeM CBUETETbCTBOBAIO CHIDKEHME
nmonu retepodunos (u=2,16, a=0,03) u 6a3oduaoB
(u=2,44,a=0,01) B KpOBM IOITYJISALINI TaIIOKU OOBIK-
HOBEHHOI1 13 JiecornapKoBoi 30HbI Camapsl [10].
JleikoUMTapHbBII MPOGUIbL BOCTOYHON CTeIl-
HOV Trafioku (camilbl M CaMKM) KOJMYECTBEHHO
OT/IMYUAJICS TMPAKTUYECKU TI0 BCeM I10Ka3aTessiM
JIEIKOIpaMMbI Tafi0Ku 0ObIKHOBEeHHOIA. [Ipy cpaB-
HEHUM OOOOIIEHHBIX JIEHKOIUTAPHBIX (HOPMYI
IBYX BUIOB TajloK YCTAaHOBJIEHO Iepepacripefe-
JieHMe [ojeli MOHOHYK/IeapHbIX KJIETOK, BbIpaska-
Iolllee B BO3pAaCTaHUM B KPOBUM CTEMHON TaloKu
yucjiia MOHOUMTOB (uU=2,74; a=0,006) u cHU>KeHUU
KoimmyecTBa Jumdonutos (u=3,60, a=0,0003). s
KJIETOK TPaHY/IOLMTAPHOTO psi/ia TTIOKa3aHO CHUKe-
Hue nonu rerepodmaos (u=3,01; a=0,002), 203uHO-
dbunos (u=4,72; a=0,000002) 1 Bo3pacTaHue yncia

6asodwmioB (u=2,48; a=0,01) B mepudepnuueckoii
KPOBM CTEITHBIX TaJI0OK CapaTOBCKOTO IMpaBobepe-
Kbs (XBaJIBIHCKMI pajioOH) IO CPaBHEHMIO C aHAJIO-
TMYHBIMM TTOKa3aTeasIMU KPOBM TaIIOKM OOGBIKHO-
BEHHBIX caMapCKoro jjeBobepeskbs (r. Camapa). [Tpu
9TOM Pa3INuunii Mexxay BUIaMU 10 UHOEKCY CABUTA
JIeIKOrpaMM He BBISIBJIEHO, YTO I03BOJISUIO IIpe[i-
rojiaraTh HaJlnuuye CXOLHBIX MeXaHM3MOB afarTa-
LMY U 3aLUTHI OT CTPEeCCOPHBIX (GAaKTOPOB CPeIbl y
060MX BUJIOB TafIOK.

Crpecc mpencTaBisgeT coboit Hecmenuduue-
CKYI0 a4, allTallMOHHYI0 MHOTOCTaAUIHYIO PeaKkLUIo,
KOTOpasi Pa3BUBAETCS HA HeOIAronmpusiTHbIe pas3-
npaxutenu [2, 11]. BoigensiloT HeCKOAbKO pasHo-
BUIHOCTEJT peakinii aganTtanym Ha ciaabbie (peak-
LVl TDEHVMPOBKN) U CpefHMe (peaKLys aKTUBaLIVIN)
II0 cuile BHellIHMe Bo3aelicTsus [6]. [lokasaHo, 4TO
peakuyy aKTUBAIMK 00YCIaBIMBAETCS CTUMYJISIIIV-
el 3al[UTHBIX U PETYASITOPHbBIX CUCTEM OpraHu3Ma
[5], BKIOUasl aKTMBALMIO CUMIIATO-aJpeHaaIoBOM

Tao6auna 3. JleiikouTapHbIii cocTaB repudepmuyeckoil KpoBM CaMI[OB
rafiloKy 06GbIKHOBeHHOI 13 CamMmapCcKoii 06/1acTu

MecTo oT/IOBa
[Tokaszarenb H " Kpurepuit ManHa-
N allMOHATbHbII apK
/IENKOTpaMMBI «Camapckas Jlyka» r, Camapa (n=19) YuTHM (U, 2)
(n=14)

T'etepodubl, % 11,14%0,40 8,84+0,69 2,16; 0,03
dosuHOoduIBL, % 9,14+0,31 8,05+0,61 1,18; 0,23
basodwubl, % 6,71%0,54 4,32+0,63 2,44; 0,01
Asypodwbr, % 9,78+0,60 11,63+0,67 1,78; 0,07
MoHouuTsl, % 12,71%0,69 6,79+0,57 4,42; 0,00001
JIumbouuTsl, % 50,57%1,08 60,37%1,15 4,33; 0,000015
Mupexc capira 0,34%0,01 0,27%0,02 3,09; 0,001
JIEMKOIIUTOB, OTH. ef,

ITpumeuanue. SKUPHBIM IIPUGTOM BbIIETEHBI CTATUCTUYECKY 3HAUMMbIE PA3TNINS
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CUCTEMBI ¥ TPV 3TOM HAOJIIOHAETCS IMOBBINIEHNE
MMMYHHBIX peakiuii. YCTaHOBJIEHHbIe (DaKThl He
MPOTMBOPEYAT CYUIECTBYIOUIMM TeopeTuYecKuM
MpeLCTaBIeHMsIM O BO3[EMCTBUM BHEIIHMUX DPas-
IpaskuTeseli pa3HOi MPUPOObI M MHTEHCUBHOCTU
Ha MMMYHUTET. Peakuuss MMMYHOJIOTUYECKON CU-
CTeMBbI — 5TO MHTEerPajbHbIl [I0KA3aTeNlb NeViCTBUS
MHOKeCcTBa MexaHu3MoB. CTpeccopHbie (aKTOPbI
OKpY>Kalollleli cpefbl pPa3HON CTENeHU MHTEHCUB-
HOCTM HapylamT 3TO TOHKOe MEKKJIETOYHOe B3au-
MOJIe/CTBMeE, UTO IPUBOAUT K pa3HOKaUeCTBEHHbIM
M3MEHEeHMSIM: CTUMYJISIIMS TyMOPaJbHBIX peaKkluii
Ha (oHe cympeccuyu KIETOYHBIX WJIM Haob60pOT.
BapnabenbHOCTh OTBETOB OTHEIbHbBIX 3BEHbEB MM-
MYHHOJ CICTeMBbI SIBJIIETCS] YCTAHOBJIEHHBIM (Dak-
TOM [13] 1 OTpakaeT IIaCTUYHOCTb KOMIIEHCATOP-
HbIX BO3MOXXHOCTE MMMYHUTETA.

AHanM3 COCTOSTHUSI UMMYHOT€MaTOI0TUY€eCKO-
rO CTaTyca SIA0BUTHIX U HESILOBUTBIX 3Meil MeTOOM
[JIaBHBIX KOMITOHEHT MO3BOJIMJI TIPOBECTU KIaCCU-
ukanuio ucoremoBaHHBIX BbIOOPOK. ITpy momo-
my rpaduKa KaMEHVCTOM OCBIMY ObLIY BbIIETeHbI
1o Kputeputo KeTTtess ABe IiaBHble KOMITIOHEHTHI.

[TepBast mIaBHAsE KOMITIOHEHTA OMMCHIBAJIA TTPUOIN-
3uTenbHO 51,20% o61eit Bapualuy. Bropas rias-
Hasl KOMITOHEHTa (COOCTBEHHOe 3HaueHue 2,48)
obmbsicHsIIa 41,54% ob6mieii Bapuanym. ITocTpoeH-
Hasl TabmuIa KOOPAMHAT VICXOMHBIX TIOKa3aTeseil B
MIPOCTPAHCTBE HOBBIX BBIJEIEHHBIX (HaKTOPOB I10-
Ka3aJia, 4To B ITePBYI0 KOMIIOHEHTY, COOTBETCTBYIO-
Y10 COOCTBEHHOMY 3HaueHMIo 3,08, HanMOOIbIIMI
BKJIaJ, BHOCU/IM 6a30(wIbl (CUIbHAST TTOJIOXKUTETb-
Hast koppessius 0,82), 503MHOGUIIBI (CHMIbHAS OT-
punatenbHasi Koppexsuusi -0,852), rerepoduis
(ymepeHHasl oTpuliatenbHas koppensuus -0,73) u
mMMGOIUTHI (YMepeHHas OTpuIlaTeabHass Koppe-
gyt -0,70). Bropas rmaBHasi KOMIIOHEHTA MMesia
CUJTBHYIO OTPUIIATETbHYI0 KOPPESIINIO C COmepsKa-
HyeM MOHOIIUTOB (-0,95).

I'padmk HAGMIOIEHNIT B IPOCTPAHCTBE IIABHBIX
KOMIIOHEHT BU3YIM3UPYeET pacIipeiesieHne moIy-
JISIIU SIIOBUTBIX M HESITOBUTBIX 3Meli B IIPOCTPaH-
CTBE€ [VIaBHBIX KOMIIOHEHT (pUC. 4).

Ob6paiaer Ha ce6Gsi BHMMaHME OObeIVHEHME
10 MCCAeNOBAHHBIM TI'eMaTOJIOTMYECKMM II0Ka3a-
TEJIIM HeSTOBUTBIX 3Meil (YK OOBIKHOBEHHBIN U

3.0 v r - - v
25 |
20t
15}
10t
05 ¢t

Bropas rnagHas komnonenTa: 41 54%

35 : cee Lo

" " "

4 2 4 0

[Nepean rmasHan komnoHeHTa: 51.20%

1 - e HpoeuTbie 3men

= Heagoeutkie 3men

Puc. 4. PacripeqesieHiie BIOOPOK U3 TTOMYJISIINIA STOBUTBIX U HESITOBUTBIX 3Meit
TepPPUTOPUIL C pa3HOI aHTPOIIOTeHHO TpaHchopmalein:
rajfroka o6pIkHOBeHHas1, Camapckast 061., Bomkekuit p-H — camiisl (1), camku (2);
rajziroka O6bIKHOBeHHasl, T. Camapa) — caMirbl (3), caMKu (4);
raJiloka BoCTOuHas crernHasi, CapaToBcKas 00/1., XBaJIbIHCKUIL p-H — caMIbl (5), caMKu (6);
V3K 0ObIKHOBeHHbIH, Camapckasi 00:1., Bomkckuii p-H — camubl (7), caMkiu (8);
YK BoAsiHOI, Camapckast 0611., Bomskekuii p-H — camiisl (9), camku (10);

V3K 06BIKHOBEHHBIH, Camapckast 0671., CTaBpOITONbCKIMIL P-H — CAMKM, 10 OTKIaaku suil (11), mocsie oTkiaampiBanms sl (13);
Y3k BopsiHO#, Camapckast 06s1., CTaBpOTIONbCKUIA P-H — CAMKH, 10 OTKIaAKY suil (12), Toc/ie oTKIaAbIBaHMS suil (14)
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YK BOISIHOJN) B 061IyIo rpymmy. Ilpu sTomM pasiu-
YISl TI0 MECTOOOUTAHMIO U TI0JTy CJ1a00 BbIPasKeHbI.
HamnpoTuB, BEIOOPKM SIIOBUTHIX 3Meli pa3dpocaHbl
1o (akTOpHOMY MPOCTPAHCTBY M PACIOIATAIOT-
Cs1 B pasHbIX KBagpaHTax. [agioKka 0ObIKHOBEHHAS
(caMIIbl ¥ caMKM) 13 0c060 oxpaHseMoil 30HbI Ha-
IMOHaIbHOTO napka «Camapckas JIyka» 3aHMMAaeT
TpeTMil KBaJpaHT, rafifoka OObIKHOBEHHAs (caM-
IIbI M CaMKM) M3 JIeCOIapKoBOi 30HbI I. Camapa
— BTOpOJi KBaApaHT, TaJiloka BOCTOUYHAsl CTeHas
(camILpl M caMKM) € yyacTka HammoHanbHOro nap-
Ka «XBaJIBIHCKUII», TAEe MPOBOAUTCS BBINIAC CKOTA,
— MEepBbIi KBaApPaHT. B rpynmax camiipl M CaMKuU
00BeIVHSITNCD B TIEPBYIO OUepeb, CJIeJOBATENbHO,
T0JI0Bast U3MEHUMBOCTD B JIEKOLIMTAPHOM COCTaBe
KpOBM 3Meii MeHee BbIpakeHa, yeM OuoTommye-
CKas ¥ MeXXBUAOBasI. TakuM 06pa3oM, pasanaust o
MCC/IeJOBaHHBIM IreMaTOOTMUYEeCKMM [T0Ka3aTessIm
MKy BbIOOPKAMM SIIOBUTBHIX 3Mei TOpasmo 3Ha-
yuTeabHEe, YeM MEXKIY BbIOOPKAMM HESIIOBUTHIX.
Haun6onbmmii BKJIa B IUCKPYMMUHALINIO T10 JIEIKO-
IUTaPHOMY COCTaBY 3Meii BHOCWINM 303MHOMWIIHI,
6a30(uibl, reTepo@uiIbl M TMMGOUUTHI. Pasinuns
M0 MCCAefOBaHHBIM MMMYHOT€MAaTOJIOTMYeCKUM
IIOKa3aTeNIIM MeXIy BbIOOpKAMM SIHOBUTBIX 3Meii
ropaso 3HauMTeJbHEe, UeM MEXKIY BbIOOpKAMMU
HeSITOBUTBIX.

3AK/IIOYEHUE

JleiikouTapHbie (HOPMYJIbI KPOBU HESITOBUTBIX
3Meii 3 pa3sHbIX MeCT 0OMTaHMSI OTINYAIVCH TT0 CO-
JIEepsKaHMI0 TPAHYIOIMUTOB. Bosee WyBCTBUTETbHBI
K CPeoBOMY CTpeccy retepoduibl, 503MHOMUIIBI U
JMMGOLNTHI, 06eCIIeuMBaIOIIe OTBETHbIE PeaKIUN
BPOKIEHHOTO U afalTMBHOTO MMMYyHUTETA. Y yKa
OOBIKHOBEHHOTO C OXPaHSEeMOV TePPUTOPUM BbISIB-
JIEHbI MEKITOJIOBBIE PAa3/IMuMsI B JIEKOTpaMMaXx I10
COIEPSKaHMIO B KPOBY 6a30(MIIOB (CAMKM — CaMIIbI)
U reTepodmIoB (CaMIIbl — HEITOJIOBO3PEJIbie 0COOM).
V caMOK yska BOZASTHOTO 10 CPAaBHEHMIO C CaMIlaMu
yKa BOASTHOTO BBIIIE JOJIST 903MHOMWIbHBIX TPAHY-
JIOIIUTOB. BBISIBIIEHBI MEKBUAOBBIE PA3INUMS, ITPO-
SIBJISTIIOIIMECST B CYIIECTBEHHOM ITOBBIMIEHUM HONA
MOHOIIMTOB B Teprdepnueckoil KPoOBU CAMOK YKa
BOJISTHOTO TI0 CPaBHEHUIO C CAMKaMM ysKa OOBIKHO-
BEHHOTO TTOC/Ie OTK/IAAbIBAHMS SIUII, CBSI3aHHBIE C
aKTMBaIMel eCTeCTBEHHOTO MMMYHUTETA.

Ij1s1 IMOBUTBIX 3Melt popa Vipera MeskBUIOBBIE,
BHYTPUBMIOBBIE ¥ TIOMY/ISIMOHHBIE Pa3INUMS
JIEVIKOIIMTAPHOTO COCTaBa KPOBM Oojiee BbIPASKEHbI
110 CPAaBHEHUIO C HESTOBUTBHIMU 3MesIMU. BoisiBiie-
HO BO3pacTaHue g0y a3ypoduios, TMM@OIUTOB U
CHVKeHME 0T MOHOIIMTOB B KPOBY CAMOK OOBIK-
HOBEHHBIX TaJI0K 13 JIECOMTapKOBOII TEPPUTOPUMN T.
Camapa 1o CpaBHEHMIO ¢ OOBIKHOBEHHBIMY TaLI0-
KaM¥ 13 0c060 oOXpaHsieMoJi 30HbI HallOHATbHOTO
rmapka «Camapckast JIyka». Y caMIIOB rafloKy OObIK-
HOBeHHOI1 13 CaMapbl, KpoMe M3MeHEeHUI COOTHO-
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IIIEHNS arpaHyJIOLMTOB, YCTAHOBIEHO CHIKEHNE B
KPOBU 10/ TeTepoduioB 1 6a30(uioB.

COBOKYITHOCTb ~ TTOJIYYEHHBIX  9KCIIEPMMEH-
TaJbHBIX TaHHBIX CBUIETEIbCTBYET, UTO MMMYH-
Hasl CUCTeMa SIBJISIeTCS] afieKBaTHOM MOZENbI0 MC-
C/IeOBaHMSI BOCIPUSITUST XUMMUUECKMUX CUTHAJIOB,
CBSI3aHHBIX C Pa3/JIMUHBIMM aclleKTaMMu CYIIEeCTBO-
BaHMSI OPTaHM3MOB B OKDYKAWIIEi cpefe U BbI-
TIOJTHSIET YHUKAIbHYIO (PYHKIIMIO TI0 MO AePsKaHIIO
roMeocTasa Ha OpPraHM3MEeHHOM M TOIMYJISIIMOH-
HOM YPOBHSIX OpraHu3aIym 61MoCHUCTEM.
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IMMUNOHEMATOLOGICAL INDICATORS OF NON-POISONOUS
AND POISONOUS SNAKES ON THE TERRITORIES OF THE VOLGA RIVER BASIN
WITH DIFFERENT ANTROPOGENIC TRANSFORMATION

© 2017 E.B.Romanoval, E.I. Solomaykin!, A.G. Bakiev?, R.A. Gorelov?, A.A. Klyonina?

Lobachevsky State University of Nizhni Novgorod
nstitute of Ecology of the Volga River Basin RAS, Togliatti

The comparative analysis of leukocyte blood formulas of poisonous and non-poisonous snakes of the
territories of the Volga River Basin with different anthropogenic transformation was conducted by
method of main components. The greatest contribution to discrimination on leukocyte composition of
blood of snakes was made by eosinophils, basophiles, geterophils and lymphocytes. It is shown that the
differences on the studied immune hematological indicators between samples of poisonous snakes were
much larger than between samples of non-toxic. Sex variability in leukocyte composition of the blood of
snakes is less signified than the biotopical and interspecific ones.
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