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BO3PACTHBIE PA3JINYSI CBOMCTB AIOBUTOTO CEKPETA
Y TATTIOK BOJIKCKOTO BACCEMHA

Bomkckuit 6acceliH HaceAI0T TafiloKM IBYX BUIOB — BOCTOYHASA CTeIHAA rajiioka Vipera renardi
U OObIKHOBEHHas Tafioka Vipera berus. B cTaTbe IpyBeleHBI CBETEHNSA O BO3PACTHBIX PA3IMUMAX
OMOXMMIYECKMX CBOJICTB AZJOBUTOTO CeKpeTa rafiioK. [l KaXK/joro Bufia B OTAETLHOCTH II0Ka3aHo,
YTO B AJOBUTOM CEKpeTe HOBOPOXKJEHHBIX TaflIlOK aKTMBHOCTb IPOTea3 CTaTUCTUMYECKM 3HAYMMO
BBIIIIe, YeM B sifie B3POCIIBIX 0c0bell. Bce 00pasiibl sia HOBOPOXXAEHHBIX BOCTOYHBIX CTEIIHBIX FaI0K
OKa3a/mch 6eCI[BETHBIMM, C HY/IEBOIl aKTMBHOCTBIO OKCU/A3bl L-aMmHOKMCIOT. Bee 0b6pasusl sAna
HOBOPOXK/IEHHBIX OOBIKHOBEHHBIX T'aJl0K OBUIN JKEITOTO 11BETa, HO, II0 CPABHEHMIO CO B3POCIIBIMI,
C MeHblIIell aKTUBHOCTBIO OKCHAa3bl L-amuHoKmcnot. Bubnuorp. 11 Hass. Tabm. 3.

Kniouesvie cnosa: Vipera renardi, Vipera berus, sATOBUTBII CeKpeT, IIpOTeasa, OKCHUJa3a
L-ammuHOKMCIIOT.
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The Volga river basin is inhabited by two species of vipers: eastern steppe viper Vipera renardi and
the common adder V. berus. The article provides information about the age differences of biochemi-
cal properties of viper’s snake venom. It also shows for each species that the protease activity in the
snake venom of newborn vipers is significantly higher than in that of adults. All venom samples of the
newborn eastern steppe vipers were colorless, with zero activity of L-amino acid oxidase. All venom
samples of the newborn common adders were yellow in color, but in comparison with adults they have
less active L-amino acid oxidase. Refs 11. Tables 3.
Keywords: Vipera renardi, Vipera berus, snake venoms, protease, L-amino acid oxidase.

CemeiicTBO rafroKoBbix Viperidae B HacTosIlee BpeMs IpeAcTaBIeHO B Bomkckom
OacceriHe [ByMA BUAaMu. ITO — BOCTOYHAs CTeNHasA rajioka Vipera renardi v 06bIKHO-
BeHHas1 rafifoka Vipera berus u3 nopcemerictsa Viperinae, 0 CBOJICTBaX sJOBUTOTO CEKpeTa
KOTOpBIX B /iuteparype [1, 2 1 ap.] cobpaHO OCTATOYHO MHOTO CBEIEHMII, HO ITOC/IeAHIE
KacaloTCs B OCHOBHOM CBOJICTB fifIa B3POC/IBIX 0c00eil. B TOCTYNHBIX MCTOYHMKAX Hail-
JEHbI IMIIb OTPHIBOYHDIE CBEMIEHN, KacaoIIMecs ANOBUTOTO CEKPETa CErONeTKOB 3THUX
BUJIOB IajiioK [3, 4]. Bo3pacTHble pa3miyms B CBOMCTBAX AOBUTOTO CeKPeTa raJlloKOBBIX
paHee OTMeYanlCh B IUTEPAType, HO 3T JJAHHbIE IIOJTyYEHbI Ha 3MeAX U3 IOfCeMeNCTBa
Crotalinae [5, 6], 4To He I103BOJIAET NPEACTABUTD OOLIYI0 KAPTUHY OHTOTEHETUYECKIX
U3MeHEHUIT MOBUTOTO CeKpeTa B ceMelicTBe Viperidae.

Llenpio aHHOI pabOTHI CTAJI AHA/IN3 BO3PACTHBIX PA3/ININIil CBOJICTB ATOBUTOTO Ce-
Kpeta rajitok Vipera berus u Vipera renardi, Hacensiomux 6acceits Bomru.
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Marepuan u MeTOgMKa

lapiox ornasnusany B Mae-urone 2013-2014 rr. Ha Teppuropun Camapckoit u Bos-
rorpazickoit obmacreit (tabm. 1). B TeueHme naTu-ceMu JHeit 3Meit epeep>K1Bau B /a-
6oparopun B TeppapuyMax, 3aTeM IIPOM3BOANIN OTOOP fAfa, MOC/Ie Yero TajifoK BBIITY-
CKa/IM B MeCTa OT/I0Ba. B mabopaTopum OCTaB/Is/IN TONBKO OePEeMEHHBIX CAMOK C IIe/IbI0
MOTy4eHNsA OT HUX TOTOMCTBA.

Tabnuua 1. MecTa OT/IOBa rafiloK

Konmuyectso (1)

Bup MecTto otnoBa
B3pOCTIbIE | CErONeTKN

Bonrorpapckas 0671., KaMbIIIMHCKMIT paiioH,

okpecTHOCTH C. Bepxusas JJobpunka 20 16

Vipera renardi

Vipera berus | Camapckas o011, . Camapa, KpacHornmmHckmit paiton 13 6

B maHHOM McCCTefOBaHMM MBI UCIIONb30BAMNM TOMBKO MHAVIBMIYalTbHbIE 0OpasIibl
AOBUTOTO CeKpeTa KaK B3POC/IBIX, TaK ¥ HOBOPOXK/IEHHBIX I'ajjfoK. 71 9TOTO A7 OT KaXK-
JI0it B3pOCIIOit 0cO6M coOMpanyt B OT/ieNbHble Yanky [leTpu 1 aHaMM3MpOBaIu pasyenb-
HO. Y JleTeHBIIelT ATOBUTBIN CeKpeT coOMpanu Ha IpeMeTHbIe CTeK/Ia ¢ 3auUIndoBaH-
HOJVI KpOMKOI yepe3 10-14 pgHeit ocie poxxeHus. 3ateM oOpasibl sfia B TeYeHMe [IBYX
HeJle/Tb BBICYIIMBAIN B 9KCMKATOPe Hajl XJIOPUCTBIM KaJIbliyieM U XpaHWIN B XONIOANU/Ib-
HIKe. B KoHIle ce30Ha (KOHeI] aBrycTa — Havajo CEHTAOPs) BCe CAaMKM BMeCTe C TIOTOM-
CTBOM OBUIY BBINTYIIEHBI B MECTO OT/IOBA.

Omnpepnenenne IPOTEONUTUIECKON AKTMBHOCTY IPOBOJAVIIN KOJTOPMMETPUYECKN
C UCIIO/Ib30BAHMEM B KadeCTBe CyOCcTpaTa KazenHa KOpoBbero Moynoka («Sigma Aldrich»).
Vuky6aunonHas cMech cocrosina u3 300 Mk pactBopa sga (0,5-0,6 mr/mn) u 300 MK
2%-noro kaszenna Ha 0,04M Tpuc-HCI 6ydepe (pH 8,2). Peakiuto mposopmnu 30 MuH
npu temneparype 37,0°C, ocraHaBmMBanmm jfobaBIeHMeM [IBOITHOrO ob6bema 5 %-HOit
TpuxopykcycHoit kucnotsl (TXY) u ocagok ornensiu uentpudyruposanuem [7]. IIpo-
IYKTBI peaKLM, COfeprKallyecss B CyllepHaTaHTEe M He OCaXJaeMble TPUXIOPYKCYCHOM
KIUCTIOTOI1, oKpammBanyu peakrusoM Ponuna (0,5 Mt 0,5 N) 1 M3Mepsiiu ux ONTUYECKYI0
IUIOTHOCTD TIPM JIIMHe BOMHBI 670 HM Ha cektpodoromerpe [19-3000YD (Poccnms). 3a
eMHUITY IPOTEOIUTIYECKOI aKTMBHOCTY MPMHATO TaKOe KOMMYEeCTBO IperapaTa, Ko-
TOpOe, AeICTBYA B TedyeHne 1 MyH Ha 2 %-Hblil pacTBOp cybcrpata npu 37°C n pH 8,2,
obpasyeT IPOAYKTHI ITMAPOIN3a, He OCAKAAeMble TPUXIOPYKCYCHOI KUCTOTOI, B KOJIM-
4ecTBe, SKBMBAJEHTHOM 1 MKkMonb L-tmposuHa [8]. B HacTosAIeil cTaTbe IpMBeEEHBI
3Ha4YeHMs ye/IbHOI IIPOTEOIUTUYECKON (Ka3eMHOIMTUYECKON) aKTBHOCTY, BBIPA)KEH-
HOJ B MKT 00pa30BaBILIerocs TMPO3UHA 32 OfIHY MUHYTY B IlepecyeTe Ha 1 Mr 6erka.

AKTUBHOCTb OKCHJ]a3bl L-aMMHOKNUCIOT B SITOBUTOM CeKpeTe TaJloK OIpemessin
c momopio L-ennmanannna B kayecTse cybcrpata [9]. Peakimonnas cMech copepkana
0,2 mn 0,4M Tpuc-HCI 6ydepa (pH 7,5), 0,1 M pactBopa karanasel (1 mr/mi), 0,05 mn
pactBopa sifa (paboueii koHueHTpanuu 0,5-0,6 Mr/mi). Peakumio sanyckany fo0aBIeHn-
em 0,1 M 0,04M pactBopa L-pennnanannna. CMech MHKyOMpOBaIu B TedeHue 15 MUH
npu Temneparype 37 °C, mpy 4acTOM ¥ MHTEHCUBHOM MEXaHMYECKOM BCTPAXMBAHUU MU -
Kporpobupok. Peakunio ocranaBnmmusanu gobasmennem 0,2 mi 25 %-Horo pactsopa TXY
u Bbiiep>knBamu 20 MUH [0 HOMTHOTO (POPMMPOBAHNA OCafKa, IOC/Ie 4ero MPOOLI LIeH-
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tpudyrrposamm. K 0,5 M cynepuaranra gobassiu 2,5 M 1M Tpuc-6opataoro 6ydepa
(pH 6,5) m mony4eHHy0 cMech BbiiepKyBany 30 MIH, TOC/IE Yero MI3MepsUIU ONTIYECKYI0
IUIOTHOCTD PacTBOpa mpu gymuHe BonHbl 300 HM Ha criekTpodoTtomerpe «[19-3000YD».
3a opHy eguHuny aktuBHocTK (E) mpuHMManu Takoe KOMM4ecTBO ¢pepMeHTa, KOTOpoe
masaino nornomenue 0,030 ef. ontudeckoit niaoTHocTy npu 300 HM. JJaHHaA eguHUIA CO-
OTBETCTBYET KOINYECTBY pepMeHTa, KOTOPOe B aHAJIOTMYHBIX YCTIOBUAX KaTa/lIN3UpyeT
BbIfleNieHNe 1 MK Kucnopoga 3a 30 MuH, U3MEPEHHOE paHee MAaHOMETPUIECKUM CIIOCO-
6oMm [10]. YienbHy0 akTUBHOCTb pepMeHTa BhIpaxkamn B E/Mr 6eka B MUH.

Pesynbrarhl

AxTuBHOCTM (epMEHTOB B MHAVBMAYATbHBIX 00pasIiax ATOBUTOTO CEKpeTa Ta/iloK
000X BUJIOB OTpakeHbl B TaOM. 2 u 3. [laHHBIe O (hepMEHTATUBHBIX aKTMBHOCTAX Afla
CTeIIHBIX I'afll0K, OIy0/IMKOBaHHBIE HaMI paHee [3], IpUBeieHbl C yTOYHEHUAMIL.

Ta6ﬂuua 2. AKTUBHOCTD mnporeas3 B A€ B3pOCIbIX I HOBOPOJKIEHHBIX I'aTIOK

B AKTUBHOCTB IIpoTEas,
Bup O3pacTHasi n MKT THp / MT G€e/IKa B MUH te P
rpynma -
lim M+m

. . | B3pocrnbie 20 48,6-110,3 82,5+3,05
Vipera renardi 4,350 | <0,001

HOBOpOXJIeHHbIE | 16 71,2-173,6 109,3+5,75

. B3POCTIbIE 13 10,5-61,0 19,0+3,79
Vipera berus 7,931 | <0,001

HOBOPOXXIEHHbIE 6 59,4-90,8 71,0+5,03

Tabnuya 3. OKpacka sifa HOBOPOXKIEEHHBIX Y B3POCIBIX TAI0K
1 AKTUBHOCTDH OKCHUIAa3bI L—aMI/IHOKI/ICIIOT B HEM

AKTUBHOCTH
B CooTHoueHne o6pas- OKCUIa3bl
Bugn O3pacTHaA n | 1I0B pa3HOro IBeTa, % L-aMuHOKKCIOT, ty P
rpymia En / mr 6enka B MUH
SKENThIN | 6ecliBeTHDII lim M+m

X . | B3pocnbie 20 80,0 20,0 0,0-19,7 | 7,2+1,35
Vipera renardi 4,756 | <0,001

HOBOPOXX/IEeHHbIE | 16 0,0 100,0 0,0-0,0 0,0+0,00

X B3POCIbIE 13 100,0 0,0 16,5-29,5 | 25,0+0,95
Vipera berus 5,082 | <0,001

HOBOPOXX/IEHHbIE | 6 100,0 0,0 12,7-21,7 | 16,7£1,23

B e HOBOPO>KI€HHBIX OOBIKHOBEHHBIX 11 BOCTOYHBIX CTEITHBIX Fa/IIOK Cpe/jHIIe 3Ha-
YEeHMA aKTUBHOCTH ITPOTea3 CTATUCTUIECKY 3HAYVMMO BBIIIE TAKOBBIX B ATOBUTOM CEKpe-
Te B3POC/IbIX 0co6eil. CpaBHUTEIbHBII aHAIN3 CPEJHMX 3HAUCHUII aKTUBHOCTY OKCH/a-
3bI L-aMIHOKWC/IOT TaK>Ke BBIABIII CTATUCTIYECKY 3HAYVMble Pas/Indus: y 060X BUOB
B sifle HOBOPOXK/IEHHBIX 3Meil aKTUBHOCTD 9TOTO (hepMeHTa HIDKe IO CPABHEHMIO C SIO0M
B3POC/IBIX TaJIIOK.

O6c¢cyxpeHue

Axmusrocmy npomeonumudeckux gepmenmos. OFHUM U3 OCHOBHBIX KOMIIOHEH-
TOB sA71a Ta/IIOKOBBIX 3Meil ABJIAIOTCA IPOTEOUTIYECKE (pepMEHTDI, 00/1ajalolie Bbl-
PaKeHHBIM TPUIICMHO-, TPOMOVHO- U KaJUIMKPEVHONOJOOHbBIM fieticTBueM [11]. 3a cyer
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IeVICTBUS 9TON TPyNIbl PepMEHTOB JOCTUTAETCSI OCHOBHOV TOKCUYECKMiT 3GdeKT oT
YKycoB rajjfoK. Mpl npefmnonaraeM, 4YTO 13-3a Majoro KOMMYECTBA AMla, BBIENAEMOrO
HOBOPO>KJ,EHHBIMY TafIIOKaMI IJIs1 YMepILBIeHVs JOOBIYY, OH SO/KEeH 00/mafaTb 60mb-
IIejl TOKCUYHOCTBIO, YeM sJ] B3POCTIBIX 0coberl. BO3MOXHO, MO3TOMY aKTMBHOCTD IIPO-
Tea3 B AALOBUTOM CEKPeTe HOBOPOKIEHHBIX Ta[JI0K OT/INYAETCA IMOBBIIIEHHBIM YPOBHEM.
B mpotiecce oHTOreHe3a aKTUBHOCTD IIPOTEOIUTUIECKIX (DEPMEHTOB CTAHOBUTCS HIDKE,
JOCTUTAsI YPOBHS B3POCIBIX 0co0ell. MeXaHM3M BbIsIBIEHHBIX BO3PACTHBIX PasIMumii
HaM Ioka He siceH. OfHaKO B IUTepaType CofiepKaTcs CBefleHNA O TOM, YTO OHTOTeHeTH -
YecKue pasnuyysi B TOKCUYHOCTH Sa M aKTUBHOCTY (PEPMEHTOB MOTYT OBITH CBSI3aHBI
C U3MEHEHMMU B COCTaBe AJOBUTOTO CeKpeTa (4, 5].

AxmusHocmo okcudasvt L-amunokucnom. VI3BECTHO, 4TO LIBET SJOBUTOTO CEKpeTa
y TailoK OINpefie/IAeTCs HanM4MeM OKCUIasbl L-aMMHOKMC/IOT: YeM Bblllle aKTMBHOCTb
JaHHOTO (pepMeHTa, TeM MHTEHCUBHee JKe/lTasi OKpacka s/a, a B 0ecliBeTHBIX 00pasiiax
ee aKTUMBHOCTb He OOHapy)XmBaeTcsl. PaHee MBI OTMedasy, YTO aKTUBHOCTb OKCU/IA3bl
L-aMMHOKUCTIOT B siZle HOBOPOXXAEHHbBIX BOCTOUHBIX CTEIIHbIX TaJJI0K 13 Bororpaackon
00/1acTM OTCYTCTBOBAJIA, T.€. BCE MOMTydeHHble 00pasipl ObUIN OeclBeTHBIMU. B TO e
BpeMsl B BBIOOPKe B3POC/IBIX TafiloK IIpeoOmafany 0coou ¢ KeNTOOKPALIeHHBIM SOBY-
TBIM CeKpeTOM. Ha JaHHBII MOMEHT MBI 3aTPYyAHAEMCA OODBACHUTD, IIOUYEMY Y CaMOK
BOCTOYHOI1 CTEITHOV I'aJJI0KM, IPOAYLUMPYIOIX AMOBUTBIN CEKPET XKEITOTO LIBETA, BCE
IETEHBIIIN POXKIAIOTCS C 6ECI[BETHBIM STOM.

VI3 maHHBIX, IPEACTaBACHHBIX B Ta0/. 3, BULHO, YTO BCe HOBOPOXKJEHHBIE OOBIK-
HOBeHHbIe TafioKu Vipera berus, Kak 1 B3pOcCible 0COOM, MPOAYLMPYIOT KeITOOKpa-
LIEHHBIN 7, HO aKTUBHOCTb OKCUJA3bl L-aMMHOKUCTIOT AJOBUTOTO CEKpeTa HOBOPOX-
[IeHHBIX 3HAUUTE/IbHO HIDKe. [10-BUAMMOMY, Y OOBIKHOBEHHBIX IafIlOK I[BET SIJOBUTOTO
CeKpeTa OIpefieNisIeTCs C MOMEHTA POXK/IeHNs, a aKTUBHOCTb OKCUAA3bl L-aMUHOKUCIOT
MEHSAETCS C BO3PACTOM.

BrisiBeHHbIe pa3muuus B aKTUBHOCTK (PEPMEHTOB SITOBUTOTO CEKpeTa B3POCTIBIX
1 HOBOPOXK/IEHHBIX 0COO €Tt BOCTOUHOI CTEITHOI 1 0OBIKHOBEHHOT Ta/II0K HOCST CXOIHBIIT
XapakTep. Y KaXJO0ro U3 BULOB B IIpollecce OHTOTeHe3a IPOUCXOAUT CHIDKEeHMe aKTIB-
HOCTM TIPOTEOIUTUYECKUX (PePMEHTOB 1 POCT aKTUBHOCTY OKCUAA3bl L-aMUHOKICIIOT.
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