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Hucturyt sxonoruun Bomkckoro 6accerina PAH, 1. Tonbsrtu (Poccus)
IToctynuna 15.02.2017

B crarbe mpuBeneHbI pe3yibTaThl ONpeeicHus: cpeanecMmepTenbHbix 103 (J1so)
SJIOBUTOTO CEKpeTa raaiok oObIKHOBeHHOH Vipera berus m BocTouyHO#M cremHoi V.
renardi Ha HaCEKOMBIX, 3€MHOBOJHBIX M MJyEKOMUTaomuXx. CTaTUCTHYECKH 3HAYH-
MBbIE€ Pa3IUYMs B TOKCHYHOCTH 5I7Ia CAMIIOB M CaMOK 00OMX BHJIOB TaJIOK JIsl MCCIIe-
JIOBAHHBIX IMHIIEBEIX O0BEKTOB HE BBISBJICHEI.

Knioueswie cnosa: obsikHOBeHHas ramoka Vipera berus, ragroka Penapa V. renardi,
STIOBUTBIA CEKpeT, cpeanecmeprenbHas go3a JI/lso, OanaHoBbie cBepuku Gryllus
locorojo, o3epusie msarymiku Pelophylax ridibundus, mabopatopabie mbrmu Mus mus-
culus.

Gorelov R.A. Venom'’s toxicity of males and females vipers from the Volga river
basin — The results of average lethal doses (DLsp) measurement in common adder
Vipera berus and Renard's viper V. renardi venoms for insects, amphibians and
mammals are given in the article. Statistically significant distinctions in toxicity of
males and females venom of both viper's species for the studied food objects are not
revealed.

Key words: common adder Vipera berus, Renard's viper V. renardi, snake venom,
average lethal dose DLsg, banana crickets Gryllus locorojo, lake frogs Pelophylax
ridibundus, mouses Mus musculus.

BBEJIEHUE

HccnenoBanne TOKCUMYHOCTH 3MEMHBIX SII0B BKJIKOYAET, MPEXKIE BCEro, OINperesie-
HUE CpellHel JeTanbHOU (cpeaHecmepTesibHoM) 1036l JI/[50 ssA0BUTOrO cexpeTa Ha j1abo-
paTOpHBIX KUBOTHBIX. JI[[59 ompenenseTcss Kak CTaTUCTUUECKHU MOJyYEeHHOE BBhIpAXKEHUE
pa3oBoOil 1036l BellecTBa, BbI3bIBarollel rudenb 50% 3KCIepUMEHTANbHBIX KUBOTHBIX.
TOKCHYHOCTB, BBIpaXKEHHas B cpeaHecMeprenbHbIX Ao3ax JI[sy, sBisieTcss Hambomee
pPacIpoCTPaHEHHON MHTErPaIbHON XapaKTePUCTUKON OMOJOTHYECKOW aKTUBHOCTH 3MEH-
HBIX $JI0B, TIO3BOJISIOIIAS IPOBOAUTH COIMOCTABUTENbHBIN aHAIN3 B OJIMHAKOBBIX €UHU-
nax (I'emamBunm u gp., 2015).

OcHoBHas Meroandeckas cxema omnpeaenenus JI/so xopouio pazpadborana u cocTo-
UT BO BBEJICHHH BO3PACTAIOIIUX 103 TOKCHMHA IPYIIAaM 3KCIEPUMEHTAIbHBIX KMBOTHBIX
JUIsl OTIpEe/ieNIeHUs 103bl, BhI3bIBatomIeH rudenb 50% *KUBOTHBIX ONMBITHOW TPYIIIbI, TyTEM
onpeneneHus GyHKIUU «103a-0TBeT (benenpkuit, 1963). B TokCMHOIOTHYECKUX IKCIIE-
puMeHnTax juisi onpenenenust JIJ[so 3MEUHBIX SII0B UCHOJIB3YIOT JIA0OPATOPHBIX MBIIIEH,
KpBIC, MOPCKHUX CBHUHOK, KPOJIMKOB U JIpyrUe BUbI TaOOPATOPHBIX KUBOTHBIX. CUMTaET-
csl 11eJ1ecO00pa3HbIM HCIIONIb30BaTh B TOKCHHOJIOTHYECKUX IKCIIEPUMEHTAX T€ BHUJIbI JKU-
BOTHBIX, KOTOPBIE SIBJISIOTCS MUIICBBIMA 00BbEeKTaMu (J0OBIUEH) SITOBUTHIX 3MEH B ecTe-

‘T'openoe Poman Anopeesuu, acnupanr, gorelov.roman@mail.ru
99



CTBeHHBIX ycnoBusx. Jus onpenenenust JI/{so 108 ramtok (oObikHOBeHHOM V. berus u
BOCTOYHOM cTenHoi V. renardi) Mbl UCIIOJIB30BAJIM B KAYECTBE IKCIICPUMECHTAIBHBIX JKH-
BOTHBIX MBIIIEH, JIATYIIEK U CBEPUYKOB. Bce BbIlIenepeurncleHHbIE TAKCOHBI )KUBOTHBIX B
TON WJIM MHOW CTENEHU COCTABJISIOT OCHOBY pallMOHA JABYX HCCIEIYyEMbIX BHJIOB TailoOK,
BcTpeyvaromuxcsi B Bommkckom 6acceitne (bakues u ap., 2015).

Cuuraercs, 9YTO TOKCHYHOCTD SIZIOBUTOTO CEKpeTa 3Mel MOXKET OBITh pa3InyHOUN B
3aBUCUMOCTH OT BHUJIOBOW W TIOJIBUIOBOW MPUHAIICKHOCTU 3MEH, Teorpaduueckoro mo-
JIOKEHUsl MONyJsUui, OT BO3pacTa, Hojla MW (PU3MOJIOTHYECKOTO COCTOSIHUSA ocolei
(Chippaux et al., 1991). B sue raarok, Hacenstonmx OacceiiH Bonru, Ha pa3HbIX MUlle-
BbIX O0OBEKTaX MBI BBISIBUIM MEXBHUIOBBIE U reorpadudeckue 0COOCHHOCTH, OIPEaes-
I0IlIM€ TOKCUYHOCTh UX siI0BUTOrO cekpera (Manenes u ap., 2013; Manenes u ap., 2014;
bakues u ap., 2015; I'openos u np., 2016; I'openos, Manenes, 2016). [Ipu 3Tom paznu-
yus B 3HaueHusAX JI /5o f1a, npoaynuupyeMoro caMuaMy M cCaMKaMH rafioK, J€TalbHO HE
uccienoBanuch. [103ToMy Lenbl0 JaHHON pabOoThI SIBUIICS CPAaBHUTENbHBINA aHAIIU3 CPEJI-
HECMEPTEIBHBIX 7103 5/1a CAaMIIOB U CaMOK OOBIKHOBEHHBIX U PEHAPOBBIX TaJIOK, BCTpPE-
yarommxcs B 0Oacceiitne Boiru.

MATEPHAJIbBI U METO/bl UCCEJJOBAHUM

Hoosumbutii cexpem zaowk. OObIKHOBEHHBIC Taoku Vipera berus obun oTiioBIe-
Hbl B KpacHornuackom paiione r. Camapa B mae 2013 r. ['afrok oTiaBiauBaiu B OJHOM
MecCTe, B OJHO BpeMs, U SOB3SITHS MPOBOJUIN OJHOBPEMEHHO. DTO OBLIO CAEIaHO JJist
TOTO, YTOOBI CBECTH K MUHUMYMY BIIUSIHHE JIPYTUX BO3MOXKHBIX (PaKTOPOB M3MEHYHBO-
CTH CBOICTB $JJOBUTOr0 ceKkpeTa (reorpauyeckoro, cCe30HHOro u T..). Bocrounbie
crenHble raatoku (ramtoku Penapa) V. renardi Obutd OTIIOBIICHBI B OKPECTHOCTSX C.
Bepxmnsis Jlo6punka Kampimmackoro paiiona Bonrorpazackoit o6mactu taxke B mae 2013
r.

SIMOBUTHIN CEKpeT OT CaMIIOB U CAaMOK OOOMX BHJIOB TalOK COOMpAlld U aHAIU3U-
poBaM OTAENbHO. Bce mporenypbl moaydeHus, BBICYIIMBAHUS U XpPaHEHUS $I0BUTOTO
CeKpeTa MPOBOJIUIIH B 1a00paTOpUN CTAaHAAPTHBIMU METOIAMHU.

Csepuku. Onpenencuue JI/15y saa penapossix raarok V. renardi npoBoauiu Ha Jia-
OoparopHOii KyiabType OanHaHOBbIX cBepukoB Gryllus locorojo. Macca HacekOMBIX B
onbite coctaisiia 0,6-0,8 T (00mias BEIOOpKa CaMIIOB U CAaMOK Ha CTaJIuu npeaumaro). B
SKCIEPUMEHTAX MCMIOJIb30BAIM BOJHBIA PACTBOP si1a CAMIIOB M CaMOK TaJlOK B KOHIICH-
tparuu 2,0 mr/mi. beuto nmpoananmusuposano 6 103 siaa (5, 10, 20, 30, 40 u 60 Mkr/T) mo
5 IT. CBEpPUKOB ISl KaXKJIOM /103bl. IHBEKIIMU PAcTBOPOB siia MPOBOAUIN BHYTpUOPIO-
IMHHO B TPaBYI0 HWKHIOK YETBEPTHh OPIOIIKA C JOP3aJIbHOM cTOpoHBI. OmnpeneneHue
CpeIHECMEPTEIBHOM 03Bl KAXKJ0T0 00pasiia ObIO MPOBEECHO JBAXK/bI, U B pe3yJbTaTax
MpEACTaBICHBI YCPEAHEHHBIE JAHHBIC 11O JBYM HE3aBUCUMBIM SKCIIEPUMEHTAM.

JIazywku. Tpu onpenenenun JI/1so sima 0OBIKHOBEHHBIX rafok V. berus ncnonb3o-
BaJIM cerojieTkoB o3epHoii jsarymiku Pelophylax ridibundus maccoii 2,0-3,0 r., oToBieH-
HBIX B moitme p. Axtry6a (KpacHosipckuil pailon AcTpaxaHCKoil 00J1acTH, OKPECTHOCTH
ct. Jlocanr). B ombITe JsrymikaM BBOJMIN BOJTHBIC PACTBOPHI siia B KOHIEHTpanuu 5,0
Mr/Mit U ipoaranusupoBanu 6 mo3 (5, 10, 20, 40, 60 u 80 Mkr/r) Mo 5 T, JATYIIAT IS
Kax10i. HBEKIIMU pacTBOPOB si/ia MPOBOAMIN BHYTPHOPIOIMIMHHO B MPaBYI0 HUKHIO
YeTBEpTh OpIOIIKa ¢ BEeHTpalbHOM cTOopoHbl. Omnpeaenenue JI/{sp kaxmaoro obpasua snua
TAK)KE TIPOBOVIIN JBAXKIBI.

Mputwu. benpix nadopatopHbix (MHOpeIHBIX) MbIed Mus musculus cogepxanu u
pa3BOAWIM B BUBApUU. B TOKCHHONOrMYECKHX IKCHEPUMEHTAaX HCHOJIb30BajIM MBbIIICH-
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camioB maccoi 19,0-21,0 r, oObeAMHEHHBIX B TPYNIbI 110 5 INT. A KaKIOW 3KCHepHU-
MEHTaJIbHON 103bl. B 3T0i cepun mpoaHaIu3upoBaliid SAOBUTHIN CEKPET OOBIKHOBEHHBIX
ramiok V. berus uz Camaps! u si1 peHapoBbix raatok V. renardi uz Bonrorpaackoit o6ua-
ctu. OOpas1pl sII0B pacTBOPSUTA B (PU3HUOIOTHUECKOM PACTBOPE M BBOJMIIM MBIIIaM BHY-
TPUOPIONIMHHO B MPaBYK HIKHIOK YETBEPTh OPIOIIKA C BEHTPAIBHOW CTOPOHBI, OCTO-
POXHO (PUKCHUPYSI )KUBOTHBIX Ha CITHHE.

[Ipu onpenenenun JI/I50 Sima IByX BHUIOB TaAIOK JTHANA30H MCCIEIYEMBIX /103 HE-
CKOJIbKO pasznuuaics: sia V. berus ucrnonb3oBaiu B KOHICHTpauu 3,0 MI/Mil ¥ IpoaHa-
musupoBanu 5 103 (0,5; 1,0; 1,5; 2,0; 2,5 mxr/r). SlnoButsrii cexkpet V. renardi ucmoss3o-
BaJu B KOHIeHTpanuu 5,0 Mr/mMi u Takxke npoananmsuposanu 5 no3 (1,0; 2,0; 3,0; 4,0;
5,0 MKT/T).

KoHTposibHOW Tpymime »XUBOTHBIX BBOJWIM TOJBKO (DH3UOJIOTHMYECKHNA pPAaCcTBOP.
HaOiroieHre 3a KMBOTHBIMH TIpeKpamiaim 4depe3 24 daca, GUKCHPYsSI KOJMYECTBO TIO-
ruOIKMX U BBDKUBIIMX >KMBOTHBIX. Pacuer 3nauenuil JI/sp (cpenusst u ee ommoOka)
IPOBOAMIN C MOMOIIBI0O MOaUUIIMpOBaHHOTO npobuTt-aHanuza (bespykos u ap., 1995;
['enamBunu u ap., 2015).

PE3YJIBTATBI U OBCYKJIEHUE

PesynbraThl onpeaenenus cpeaHecmepTenbHbiX 103 JI[5o S10B 000MX BUIOB raitoK
Ha pa3HBIX 00BEKTaxX MpeAcCTaBieHbI B TaOnuie. Kak BUAHO W3 JaHHBIX TaOJMIIBI, HU B
OJIHOM M3 PacCMaTPHUBAEMbBIX CIIy4aeB CTATUCTUYECKH 3HAYMMBIX MOJIOBBIX Pa3jiMudil B
JIls0 si1a Mbl HE OOHAPYXKUIIU. DTU PE3YIbTAThI CBUACTEIBCTBYIOT O TOM, YTO CaMIIbl U
CaMKH{ TaJIOK M3 OJHOW MOMYJISIUKA MPOAYLHUPYIOT OJUHAKOBO TOKCHUYHBIA SITOBUTHIN
CEKpeT U, CKOpEe BCEro, He 001aaf0T KaKUMHU-TU00 MPEUMYIIECTBAMUA B YMEPIIBICHUU
MMOTEHIIUAILHBIX MUIIEBBIX 00BEKTOB.

Tabéanna
3unauenus JI/5p sima 1ByX BHA0OB rajlok JJisl pa3HbIX 00beKTOB
Bun ragrox ITox OO0BEKT JI 50, MKT/T ty P
) CaMIIbI 22,2+3,62
V. renardi 0,117 >0,05
caMKH CBepHIH 22,8+3,86
CaMIIbI 47,4+3,31
. >
V. berus o JISTYIIKA 26.0£3.79 0,278 0,05
CaMIIbI 1,5+0,16
V. berus 0,781 >0,05
) Po— MptHH 1,3+0,20
. caMIIbl 3,2+0,62
. L > )
V. renardi po— MBIIIU 3 120,75 0,102 0,05

Ilpumeyanue: MpUBEACHHBIE PE3YIIbTATHI MTOJYUYEHbI P BHYTPUOPIOIIMHHOM BBEJEHUHU PACTBO-
POB s1/1a SKCIIEPUMEHTATBHBIM KUBOTHBIM.

Panee npu moakKoKHOM BBEJCHUHU siia MBIIIAM TakxKe ObLIO MOKAa3aHO, YTO 3HAYe-
Hust JI[ls0 sima camiioB 1 caMOK OOBIKHOBEHHBIX T'aJIIOK HE UMEIOT CTaTUCTUYECKH 3HAUU-
MbIX pasnuuuit: JI/[so sima camioB coctaBuia 3,9+0,52 mkr/r, camok — 3,74+0,50 Mkr/t
(t,=0,390; P>0,05), T.e. camiBl U CaMKH MPOJYLHUPYIOT SAIOBUTHIA CEKPET, OJHHAKOBO
TOKCUYHBIN 1151 Mbleil (ManeneB u nip., 2007). Ot pe3ynpTaThl ObUIM MOJIYYEHBI Ha
SJTOBUTOM CEKpeTe OOBIKHOBEHHBIX TrajloK M3 Toro xe jokanurera (KpacHormmHckuii
paiioH r. Camapa).
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AHaJOTUYHBIE PE3YNIHTATHl OBLIN MOTYYSHBI M APYTUMH HCCIIEI0OBATEIISIMH, B pabo-
TaX KOTOPBIX OBUIO MOKA3aHO OTCYTCTBUE IMOJIOBBIX Pa3IU4Mii B TOKCHYHOCTH SI0B Y
npyrux BunoB 3mei (Glenn, Straight, 1977; 1978). Kak cumrtaroT uccieaoBaTelu, Mo
3Mel He SIBJISCTCS MPUYUHOM, BIUSIONICH Ha M3MECHUUBOCTD CBOMCTB soB (Latifi, 1984).

JIOTIOTHUTENEHBIM apTYMEHTOM B TOJIB3Y ATHX BBIBOJIOB CIIYXaT PE3yJIbTaThl OINpe-
JICJICHUSI aKTUBHOCTH (DEPMEHTOB B SIZIOBUTOM CEKpPETE MCCISAYEMBIX BUOB TaltoK. Tak,
IpY aHAIN3€ MHAUBUAYAIBHBIX 00pa3IoOB SIOBUTOTO CEKpeTa OBLIO MOKA3aHO, YTO CaM-
bl U CAMKH OOBIKHOBEHHOH TaIOKM M3 OJHOTO JIOKAJIWTETa MPOIYIHPYIOT SAOBHTHIN
CEKpPEeT C OJIMHAKOBOW AaKTHBHOCTBIO MpOoTea3 M OKcuiasbl L-amuHokucior (3aiiiesa,
2011). OtcyTcTBHE TOJOBBIX PA3JIMYMA B aKTUBHOCTH 3TUX (DEPMEHTOB OBLIO OTMEUYCHO
MO3/IHEE U B SIJIOBUTOM CEKPETE BOCTOUHBIX CTEMHBIX raatok (bakues u ap., 2015).

Takum 00pa3zoM, MpUBENECHHbIE SKCIEPUMEHTANIbHBIE NaHHble omnpeaeneHus JI/sq
s]la caMIIOB MU CaMOK JIBYX BHJIOB T'aJIfOK, TOJyUYE€HHbIE Ha HECKOJBKHUX TPyMIax *UBOT-
HBIX, SBJISTFOIIMXCS JTOOBIYCH Ta/lfOK B €CTECTBEHHBIX YCIOBHSIX, TIO3BOJISIOT CACNAThH BBI-
BOJ O TOM, YTO BHYTPHU OJIHOTO JIOKAQJIUTETAa CaMIIbl M CAMKH TaJlOK MPOAYLUPYIOT OJIU-
HAKOBO TOKCHYHBIH SITOBUTBII CEKpET.
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