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XUMUYECKAYA CTPYKTYPA BUOJIOTMYECKOIO CUrHAJIbHOIO
NOoJid CTENMHOIO CYPKA (MARMOTA BOBAK)

E.A. Banucosa!, C.B. Topsiunos', A.A. Huxkoasckuii', ®@.10. Hudryriaes!,

0.B. Copoka?, I'.A. Kanaoun'

! Poccuitckuit yHUBEpCUTET IPYXOBI HAPOLOB
ITlodoasckoe ui., 8/5, Mockea, Poccus, 113093

2 TocynapCTBEHHBIi TIPUPOLHbII 3aTI0BEIHUK “OpeHOyprekuit”
ya. Honeuxas, 2/2, Openbype, Poccus, 460001

BnepBble onrcaH XUMUYECKUI COCTAB JIETYYMX KOMITOHEHTOB BEPXHETO CJIOS TIOUBBI, KOTOPbIE
MOTYT ObITh CTAOUJIbHBIMU 3JIEMEHTaMM OMOJIOTMYECKOTO CUTHATBHOTO TTOJIST, CO3IaBast XMMUYEeCKU I
o0pa3 TeppUTOpUH TTOCEJIEHUSI CTEMHOTOo cypKa. B oOpasiiax, B3IThIX C TPOIl U U3 HOP, COAEpKaHUE
JIETYYUX COSNMHEHUM (MKT/T) CTaTUCTUIECKH OOJIbIIe, 4eM B poHe. Bo Beex rmpobax numeHTUGUIINI -
POBaHbI OCHOBHbIE KJIACChl COEAMHEHUI: XKMPHBIE KUCJIOTHI, aJbAeTUAbI, YIJIEBOIOPOAbI, CIUPTHI U
HUTPUJIbI, YTO COBIANAET C OCHOBHBIMU KJIACCaMU JIETYYMX BELIECTB CEKPeTa KOXKHbBIX XXeJie3 Mile-
Konuramomux [14].

KnoueBbie cioBa: 0110J10rM4ecKOe CUTHaJIbHOE M0Jie, XMMUYECKUI 00pa3, CTEeNHOM CypoK, JIETy-
Yyue BellleCTBa, 3aaxoBbli ciiel

BeBepneHue

B KOMMYHMKAaTUBHOM CUCTEME MJIEKOIUTAIOLIMX OAHUM U3 TJIABHBIX NICTOYHUKOB
vHOOpPMAaLIMKM O TEPPUTOPUH C HAXOASIIMMUCS Ha HEM pecypcaMu SIBISIETCSI OMOJIOTU -
YyecKoe CUTHajibHOe noJie (curHajibHoe 1noJe [8]). Ciaeabl XKu3HeaesITeAbHOCTU XUBOT-
HbIX (HOPBI, TPOIbI, CKOIJIEHUSI IOMETA 1 T.I1.) CO3[1aI0T 3al1aX0BO-3pUTEIbHbIN 00pa3
npocTtpaHcTBa. OcTaBlisieMble B ONpeAeIeHHBIX MECTaX MHOTMMMU TTOKOJICHUSIMMU XK1~
BOTHBbIX, 9TU CJIEbI XKU3HEAEITeIbHOCTU 00pa3yroT MaTpUIly CTaOMIbHBIX 3JIEMEHTOB
[9]. st mocaeayomux MOKOJEHUIA OHA SIBJISIETCSI MICTOYHMKOM MH(MOPMALIMU O Tep-
putopuu. Kaxmoe HoBoe IMOKOJeHKE TTOBTOpsIET (HACAEAYET) TPAEKTOPUIO UCTIOIb30-
BaHUSI TEPPUTOPUU TIPEAbIAYIIMMU TTOKOJIEHUSIMM, YTO MOATBEPXKAAIOT HAOIIOAEHUS
3a MEUYEHHBIMU XKUBOTHBIMMU [19; 20]. DTOT MeXxaHW3M KOAMPOBAHUS U Mepeaayr MH-
(bopmalimm, Ha3BaHHBIN «3KOJOTMYECKMM HacjaeaoBaHueM» [11], obieryaeT HOBbIM
MOKOJIEHUSIM XMBOTHBIX OCBOEHUE TEPPUTOPUH U CITOCOOCTBYET peain3aliui UMY KO-
Jjormyeckod Huiu BuaoB [3; 4; 10]. CurHaiabHoOe 10Jie KaK MPOCTPAHCTBO COOBITUA,
3arevyaT/IeHHBIX B CTAOMIbHBIX 3JIEMEHTAX, IepeaaeT MHMOPMALIUIO IO IBYM CEHCOPHBIM
KaHajaM — 3pUTeJIbHOMY U 00OHsTeIbHOMY. CUTHAJIbl MHOM CEHCOPHOU MOAAIbHOCTH,
HampuMep aKyCTUYECKUEe, OOBIYHO MPUBI3bIBAIOTCS K CTAOMIbHBIM 3JIEMEHTAM, pac-
mupss ux pyHkuuio [9]. Kak MOXXHO NpearnoaoXuTh, I MJIeKOIUTAIOIIUX 000HSI-
TeJIbHBINA (XMMUUYECKMIi) CEHCOPHbIM KaHasl 00Jjiee CYIIECTBEH, YeM 3pUTEIbHbBIN (OIT-
TUYECKUI), TAaK KAK UMEHHO 3aMaxH SIBJISIIOTCS JJIS1 HUX IJIaBHBIM UCTOYHUKOM UH(OP-
mauuu [13]. B auteparype HakorieH 00b10M (paKTUYeCKM MaTepuaj O CTaOMIbHbBIX
BJIEMEHTaX, HOCUTEJISIX 3pUTEJIbHOM MH(pOPMALIMM, CO3AAI0IIUX 3pUTEIbHBIN 00pa3
3aHMMaeMoi nonyassuueit reppuropun [3—5; 9; 10; 12]. Ho o xumuyeckom obpase
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TEPPUTOPUHU CBEAECHUS OTCYTCTBYIOT. HaM He u3BeCTHBI IyOJIMKaLIMU, TAE Obl COOOIIIa-
JIOCh O TOM, KaKMe BEeIIeCTBA MOTYT OBITh CTAOMJIBHBIMY 3JIEMEHTAMU CUTHAJIBHOTO
T10JIs1, BJIVSIS HA UCIIOJIb30BaHUE TEPPUTOPUM XKMBOTHBIMU.

Haia pabota npencrasiisieT coOO0i IepBYIO MOMbBITKY ONMMCAHUS XUMUYECKOM CTPYK-
Typbl CUTHAJIBHOTO TIOJISI MJICKOITUTAIOIINX Ha TIPUMEpPE TTOCEICHMs CTEITHOTO CypKa
(Marmota bobak, Sciuridae, Rodentia). B Oyayiiiem npeacTouT 00Jbluas u AJUTeIbHas
pabota, Tmpexkae 4eM IMpeaIoXKEHHBIM HaM1 METO/I MOJIyIUT PacIIpoCTpaHeHHE B IT0-
JIEBBIX UCCJIEAOBAHUSX BHYTPUBUIOBBIX KOMMYHUKATUBHBIX ITPOIIECCOB KUBOTHBIX.

MaTtepuanbl U MeTOoAbl

OcHoBHasl 3a1a4a Hallleit pabOThl COCTOUT B TOM, UYTOObI BbISIBUTh XMMUYECKUE CO-
€AMHEHMS B BEPXHEM CJI0€ MOYBEHHOI'O IMTOKPOBA HA CEMEMHBIX yYaCTKaxX CTEITHOTO
CypKa, IpeanoJ0XUTEIbHO HEeCYIle MH(OPMALIMIO B KOHTEKCTE CUTHAJIbHOTO T10JI4,
c(OpMUPOBAHHOTO MHOTUMU MOKOJICHUSIMU XUBOTHBIX. [locesieHrue cypKoB mnpe-
CTaBJIsIET COOOM CUCTEMY HOP U TPOII, KOTOPHKIE U SIBJISIIOTCS OCHOBHBIMU CTAOMJIbHBIMU
3JIEMEHTaMU1 CUTHAJILHOTO 110J1s1. HOpbl M TPOIbI JIETKO OMTO3HAIOTCS BU3YyaJIbHO U MTPE/I-
MOJOXUTEIBHO COAEPXKAT HAMOOJIbIIYIO, IO CPABHEHUIO C POHOM, KOHLIEHTPALIAIO
XUMUYECKHUX BELIECTB, OCTABISIEMbIX CYPKaMU B BEPXHEM CJIO€ ITOYBHI.

Matepuain codbpaH B [ocynrapcTBeHHOM ITPUPOAHOM 3aMoBeAHUKE «OpeHOYpPrcKuii»
¢ 24 anpens o 4 mast 2014 1. B noceneHuu cypkoB Ne 7, Ha roro-3anaze yyactka «byp-
TMHCKas cTenb». [IpoOkl MouBkl cOOMpaad B MaTepyaThiX MepyaTkax OAHOPA30BbIMU
TUTIACTUKOBBIMHU JIOXKKAMU C TOBEPXHOCTH ITYOMHOI 10 2 ¢M, TUTOLIAAbIO 10 25 cM>
B IUTIACTUKOBBIE aCENITUYECKUE TTPOOUPKU 00BEMOM 15 MJI, B 3KOJIOTMUECKHUX LIEHTpaX
CeMEeMHBIX YYaCTKOB CTEITHOI'O CypKa, KOTOPhIE OTJIMYAIOTCS BHICOKOI aKTMBHOCTbIO
KMBOTHBIX. Tporibl 11s1 oTbopa mpoO BhIOMpaiv caMble Bbipa3uTeabHble. Hemocpen-
CTBEHHO Yy BX0OJla B HOPOBOE OTBEPCTUE LIEHTPAJIbHBIX HOP COOpaHO 9 MpoO MOYBHI
(«HOpa»); Ha Tpomax B 5 M oT HUX — 10 mpo6 («rpomax); u 10 npod — B 30 M OT LIeH-
TpaJIbHBIX HOPOBBIX OTBEPCTHUI B OTIAJI€HUM OT TPOII M OYTaHOB, I/l€ OTCYTCTBYIOT BU-
JUMBIE CJIebl JKM3HEACITEIbHOCTH CYPKOB («(OH»).

XUMMYECKUI aHAIU3 IMPOO MPOBOAMIN METOJOM Ia30BOIi XpoMaTorpaduu,/macc-
CIMEKTPOMETPUH, TTO3BOJISIIOLIMM PETMCTPUPOBATD JIETYYHe COETMHEHMS B yJbTpaciie-
JOBBIX KOJIMYECTBAX [6], C MCIIOIBb30BaHMEM IITIPUIIA IJI1 TBepA0(Pa3HON MUKPOIK-
CTpakuMu (BOJOKHO KapOOKCeH/MOMMANMETUIICUIIOKCAH, 75 MKM). OOpasell ouBbl
maccoit 10 r moMmelaju B CTEKJISIHHYIO 0aHKY, B KaUeCTBe BHYTPEHHETO cTaHAapTa J10-
OaBiisiii 50 MKJI pacTBOpa JeiTeponMpUanHa B BOJIE U 3alledaThbiBaJIv aTIOMUHUEBOM
KPBILIKOU ¢ mpokiaaakoi. Lmpull BelIEp>XUBaIU B CTEKJISIHHOM OaHKe MpyY TeMIiepa-
type 100 °C B Teuenue 30 muH. JlecopOumio coeAUHEHUI ¢ BOJOKHA IIPOBOJMUIIU B
TeUYEeHME ABYX MUHYT B MHXEKTOpe Xxpomarorpada. AHaJIN3 KOMIOHEHTHOTO COCTaBa
00pa31oB nmpoBoAMJICs ¢ ucnoyab3zoBaHueM obopynoBanus LIKIT (HOLL) PYIH,
xpoMmaTo-macc-crnekrpoMmerpa JMS GCmate 11 (JEOL, Anonus). KanunnsapHast Ko-
JoHka DB-5MS (niunHa 30 M, BHyTpeHHU# guametp 0,25 MM, TosiurHa ¢asbl 0,25 MKM,
ra3-HOCHUTEb — TeJINii, CKOPOCTh raza-Hocuress 1,5 mii/MuH.). Pexxum paboTsl Xpo-
Mmartorpada: remrepaTypa nHxkekTopa 260 °C, HauabHas TeMIlepaTypa Ieqr XpoMaTo-
rpacda 40 °C, 3atreM u3orepMa B Te4eHUE 3 MUH., IOCJIe YEr0 HarpeB CO CKOPOCThIO
10 °C/muH. 1o 290 °C, obuiee Bpems aHanu3a — 28 MuH. [1poOy BBOAWIIN B pexXume
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0e3 nesieHus rotoka. Pexxum perucrpaliim Macc-CeKTpoB: 3Heprus noHusanuu 70 3B,
temnepaTypa ucrouHuka 250 °C, ckanuponanue B guamna3zone 40—400 [1a co ckopocTbio
2 cKaH/c.

Nnentudukaiimio KOMIIOHEHTOB ITPOBOAMIIN C TTIOMOIIIbIO aBTOMAaTUYECKOTrO MPo-
rpaMMHoro komruiekca AMDIS, Bxoasiiero B KOMIUIEKT MacC-CIEKTpabHOM 0a3bl
NIST’ 11, a Tak:ke Ha OCHOBE XapaKTEpUCTUYHBIX IIPOLIECCOB (pparMeHTALIMM U TaHHbBIX
0 XpoMaTorpapu4ecKUX CBONCTBax coeafnHeHUIA. MHTerpaabHOe coaepKaHue JIETyunX
OpraHMYeCKuX BeIecTB B pobe (C,,) pACCUMTHIBAIM IO METOAY BHYTPEHHETO CTaH-
JapTa yepe3 CyMMYy ILIOIIaAeii MMKOB Ha XpoMaTorpaMMe MO MOJIHOMY MIOHHOMY TOKY
Mo caeaymollei hopmyiie:

2 S oprCBC
COI)F = S ’
BcM np
rae S, . — IUIouagh MMKOB Ha XpoMaTtorpaMme 110 IIOJIHOMY MOHHOMY TOKY, COOTBETCTBY-

opr
IOMUX JIETYYUM OPraHNM4YC€CKMUM COCIMHCHUAM CBC — KOHLICHTpaluuAa I[O68BI[CHHOFO BHY-

TPEHHETO CTaHaapTa (MKI/T); Spc — TUIOLIA/Ib TMKa BHYTPEHHETO CTaHAApTa; My, — Mac-
ca npoObI TTOYBHI (T). DPPEeKTUBHOCTh MOHU3ALIUY PA3IUYHBIX KJIACCOB COSAMHEHU
MPUHKUMAJIU paBHBIMM €IMHUIIE, YTO MTO3BOJIMIIO CPaBHUBATD COAEPXKAHUE KOMITIOHEHTOB-
MapKepoB B ITpobax B repecuere Ha BHYTPEHHUI CTaHIaPT.

CraTucTruecKyo 00pabOTKy pe3yIbTaTOB HAOJIIOAEHU A TIPOBOIUIN C MCITOJIb30Ba-
HueM IporpaMmbl Statgraphics Plus 5, mpu 95-npolieHTHOM YpOBHE 3HAUYMMOCTH.

Pe3ynbTraTtbl U 06CyXaeHue

KonuuecTBeHHOE comepKaHMe JIETYYUX COeAMHEHMI (MKT/T, Tab. 1) B oOpa3uax
BEPXHETO CJIOS MOUBBI, B3SITHIX C YYaCTKOB TEPPUTOPUH, PETYJISIPHO MOCEIIAEMBbIX Cyp-
KaMmu (13 BXOJa B HOPY U C TPOIIbI), IIPEBBIIIACT UX COoAepKaHue B (POHOBOM ydacTKe,
KOTOPBIN CYpKH HE TOCeIIAOT WX MOCeIaloT SIMU30IMYECKHU.

Tabnmuya 1
CocrtaB netyueii ppakuum o6pasuoB npoobl Ne 1
CopepxaHne
MecTo B3aTUSA
Npo6 KOMMOHEHTOB OCHOBHbIE NOEHTUDULNPOBAHHBLIE KOMMOHEHTbI
B npo6ax, MKkr/r
Hooa 378 1 Psan anspernnos Cg-Cy g, PAA H-aNKaHOB U APYTNX PAa3BETB/IEHHbIX yrie-
P ’ BOOOPOAOB, 6eH3anbaerna, 6eH30HUTpUN, peHnnaueTanbaerng,
Psn anspernnos Cg-Cy g, PSA H-aNKaHOB U APYIrUX Pa3BETB/IEHHbIX yrie-
Tpona 332,5
BOOOPOAOB, dypdypanb, beHnnavetTanbgermg,
don 108.5 BeHsanbaerua, pan H-ankaHoB 1 APYrX pa3BeTBIEHHbIX YrieBoaopo-
’ [OB, rentaHasb, AeKaHanb

ITo ob61IEMy KOMIIOHEHTHOMY COCTaBY IPOOLI MOTYT HE3HAUUTEILHO pa3InyaThCs
MexXIay co00ii. Q0001 HHBIN ITepeYeHb BCeX MISHTU(MUIIMPOBAHHBIX KOMITOHEHTOB I10
BCeM IIpoOaM 13 BCeX TpeX JoKaluii (Hopa, Tpomna, (poH) 1o KjlaccaM COeIMHEHUM
MepeurCiIcH HIKE.

KupHble kKucaomol: TaypuHOBas, MUPUCTUHOBAS, TTAJIbMUTOJEMHOBAS, TTAJIbMUATH -
HOBasl, CTeapuHOBasI, OJICMHOBAs, JIMHOJIEBas1, IMHOJIEHOBASI.
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Anvdeeudwt: pypdypanb, 6eH3anbaerui, (peHuIaueTaabaerua, reKkcaHallb, FerTaHalb,
OKTaHaJlb, HOHaHaJIb, IcKaHaJlb, 2-AelieHallb, YHAEKAHAIb, 1OAeKaHa/Ib, TETpaAcKa-
HaJlb, TeKcajaekaHalb, 14-rekcanelieHanb, 15-renraaelieHalb, OKTaJeKaHalb.

Yeneeodopoowi: Tonyon, M-KCUIOJ, M-KCUJI0J, 2-TIEHTUJIhYpaH, psil H-aJIKaHOB
C,o-C g ¥ X CTPYKTYpHbIE M30MEpHI, YHIELEH , TpuelieH', rekcazielieH |, renraenen’,
okTtaneueH (1), D-1uMoHeH 1 aApyrue TepreHbl, CKBaJICH.

Cnupmbl u HUMpUAbL: XOJECTePUH, (DeHOJI, T-KPE30J, M-KyMOJI, 3TUJITeKCaHOJI, TeTl-
TaHOJI, HOHAHOJI, TIPOINMITNIEHTaHOJ1, 06 H3UJIOBBINM cIUPT, GypPypUIOBbIA CIUPT, OJie-
WJIOBBI CIIUPT, 0EH30HUTPUJI, TeKCaleKAHHUTPUJI, OKTaJeKaHHUTPUII, OKTaJAeLIeHHU -
TPWII.

Ipyrue coeqMHeHus: alleTo(peHOH, MHI0J, BAHWJIMH, OyTUIalleTaT, FepaHUJIalleTOH,
rekcaruapodapHe3nIaleToH. «JIpyrue coefMHeHUs» BCTPEYarTCs PeaKo.

CaMbIMM OOBIYHBIMM COSIMHEHUSIMU, BCTPEUEHHBIMU BO BCEX IMPO0OaXx, SIBISIOTCS
YIJI€BOAOPO/Ibl, B TOM YKUCJIE HOPMaJIbHbIE aJIKaHbl, HEHACHIILIEHHbIE YTJIEBOAOPOIbI,
YIJIEBOAOPO/IbI C Pa3BETBIEHHOU CTPYKTYPOIi, a TaKKe ajabaeruabl. J1ost HeHAChIIIEH-
HBIX YIJIEBOJIOPOAOB C IBOMHOM CBSI3bI0 B 00IEM COACPKAHUU JIETYYNX OPraHUYECKUX
BEIIECTB MOXKET OBITh BeCbMa 3HaunTeIbHOM (10 30%).

Bo Bcex npo6ax, B3SIThIX U3 HOPBI, KOJIMYECTBO JIETYYMX BEIIECTB B IiepecyeTe Ha
MKT/T ObLJ10 00bIIMM, YeM B (poHe. [IpoBepka mo kputeputo ManHa — YUTHHU IMOKa-
3aj1a, YTO pa3jInyus B IOJOXEHUU MenuaHbl (Me, TabJ1. 2) CTaTUCTUYECKU JOCTOBEPHBI
TOJIbKO Mexay Hopamu U (poHoM (p = 0,020). JlonmoaHUTENbHO Mbl C(DOPMUPOBAIU
00BEeIMHEHHYIO BEHIOOPKY «HOPHI + TpoTbl» (Tabj. 2), KOTopast oTimyaeTcs oT (poHa
0oJ1ee BLICOKOI BEpOSTHOCTBIO OCTABJICHMS CypKaMu XxuMudeckoro ciena. CoaepxxaHue
JIETY4YMX BEILIECTB B BEPXHEM CJIO€ IMOYBBI HAa yYaCTKax TEPPUTOPUM, PETYISIPHO MOCe-
1IaeMbIX CypKaMM (HOPBI U TPOIIbI), CTATUCTUYECKU TOCTOBEPHO (110 KpuTepuio MaH-
Ha — YutHu, p = 0,046) BbIIIE, YeM B (pOHE, ITOCEIIaeMOM CypPKaMU 3MU30INYECKU
(Me = 248,35 Mxr/r ipotuB 143,56 MKr/T, Tab1. 2).

Tabnmuya 2

CopepxaHue NeTy4ymx CoeguHeHnii B BePXHEM CJ10e MO4BbI B NOCEIEHMU CTEMHOro CypKa

KonnuyecTBo netyunx coeanHeHunii B npobax, Mkr/r
Hopbl Tponbl ®doH Hopbl + Tponbl

n 9 10 10 19
min 157,20 77,77 79,59 7,77
max 701,50 404,16 348,68 701,50

X 323,10 230,80 177,40 274,60
s.d. 167,15 95,26 87,06 138,56
s.e. 55,72 30,12 27,53 31,79
Me 291,80 237,30 143,56 248,35

OTHOCUTENIBHOE COepKAHNE JICTYIMX BEIIECTB B pa3IMIHBIX y4aCTKAX TEPPUTOPUU
B ITOCEJICHMU CTEITHOTO CypKa HarjsaHO MPEeACTaBICHO Ha PUCYHKE, TJe MOKa3aHbl
CpelHHE CO CTAaHIAPTHON OLIMOKOI 10 BCeM YeThIpeM BHIOOpKAM, pa3inyaroiiuMcs
BEpPOSITHOCTBIO OCTaBJICHMS CypKaMU XMMUIECKOTO CJIeIa: Hopa, Hopa + TpoIia, Tporlia,

(oH.
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Copepxanne 500 |-
neTy4mx
BELLLECTB,
MKI/T 400
H
300 * HT
+ T
200 J[ o)
100
0 —

MecTa cbopa npob (y4acTkn TeppuTopurmn)

Puc. CpeaHee (x = s.e.) cogepXxaHue eTy4mx coeauHeHunin
B PA3/IMYHbIX yHACTKax NOCENEHUs CTEMHOro CypKa:
H — HOPbI; HT — HOPbI + TPOMNbI; T — TpOonbl; @ — GOH

Bripa3urtenbHBIM CTAOMIBHBIM 3JIEMEHTOM CUTHAJIBHOTO IMOJISI CYPKOB SIBJISIIOTCS
yOOpHBIE, pacrnojiaraeMble B yIUIyOJIEeHUSIX HAa MOBEpPXHOCTU OyTaHa. Bo3pacT yOopHBIX
paBeH Bo3pacTy HOpbl. UCTOUHUKOM JIETYYMX BEIIECTB MOXET ObITh HEPA3JTOKMBILIMA-
CsI TIOMET U ITPOAYKTHI ero pasyioxeHus. B kauecTBe mpeaBapuTeIbHOIO NCCIeI0BaHUS
MBI TIPOBEIU XUMMYECKU aHaIu3 oOpa3lia CBEXKEro moMeTa, IpoJieKaBIIero Ha Imo-
BEpXHOCTU OyTaHa MeHee cyTOoK. Bcero B jieTydeil ¢ppakiimu JaHHOTIO oOpa3lia uaeH-
TUPULMPOBAHO 16 coeAMHEHNI (IUMETUIAUCYIb(GUI; TOTYOIT; O-KCHUIION; TT-KCHUIION;
MT-KPe30J1; UHAOJI; TeTpaieKaH; 2-TpUAeKaHOH; TEPIIEHBI ), TOTEHIIMAIBbHO YUYaCTBYIOIIMX
B ()OPMUPOBAHUM CUTHAJIILHOTO MOJIsI. YUUTHIBAsI 3aBUCUMOCTb XUMHUUYECKOI'O COCTaBa
MoMeTa OT MUTaHUS (KMBOTHBIX, UHTEPIIPETALMsI KaXKI0T0 U3 3TUX COEAMHEHUN B Ka-
YeCTBE MapKepOB CUTHAJILHOTO IT0JIsI TpeOyeT AaibHeHIINX uccaenoBaHuii. Hekotopnbie
KOMITOHEHTHI ToOMeTa ObUTM 0OHApYKEHBI BO BCEX MOYBEHHBIX MPO0ax, MPUYEM UX CO-
JepXXaHue B Mpobax ¢ TpOI U HOP HECKOJIBKO BhILIE, YeM B (poHe. B HaKoIIeHHOI 3a
JTATEJIbHOE BpeMsI MacCe SKCKPEMEHTOB CYILECTBYET, BEPOSITHO, OTHOCUTEIbHO YCTOM -
yyBas TpyIiIa BEeIIeCTB, CO3/1al0lasl 3araxoBhiii 00pa3 MecTa ITOCTOSIHHOTO CKOTICHUST
IoMeTa, BBIMOJIHSIS (DYHKIUMIO CTAOMIBHOIO 3JIeMEHTa CUTHAJIbHOTO MOJIS.

B nmoceneHnu cTemMHOro cypKa B COCTaBe JieTydeii (hpakiiiy 00pa31ioB BEPXHETO CI0sI
no4Bbl 00HapyxeHo OoT 50 7o 110 KoMIOHEHTOB Ha oaHY ITpody. CocTtaB Mpod Mo Xu-
MHMUYECKOMY COCTaBY HEOTHOPOAEH U XapaKTepu3yeTcs MpeodaagaHueM pa3TnyHbIX
KJIaCCOB OPTaHUYECKUX BEILIECTB, UTO CBA3aHO, BEPOSITHO, C IIPUCYTCTBUEM CBOOOIHBIX
SKMPHBIX KMCJIOT U UX TIPOU3BOAHBIX, a TAKXKe C IpolieccaMu ux okucaeHus [18]. YH-
TePECHO OTMETUTh, YTO OCHOBHBIC KJIACCHI JIETYYMX KOMIIOHEHTOB, BbIJICJICHHBIC U3
po0O MOYBHI B TOCEJIEHUHU CTEITHOIO CypKa, COBNAAal0T C OCHOBHBIMHU KJIacCaMMU JIETY-
YMX KOMITIOHEHTOB CeKpeTa KOXHBIX Xejie3 miaekonuTaomux [14. C. 261]: XupHble
KMCJIOTBI, aMUHBI, YIJIEBOAOPOAbI, KETOHBI, CIUPTHI, aJIbJAeTUAbl, OpraHOCEPHbIE Be-
mectBa. OpraHocepHbIe BEIECTBA, aMUHBI MU KETOHBI Mbl HE BBIICJISIM B OTAEIbHbIE
KJIaCChl M3-3a UX PEIKOCTU M OTHOCUTEJIbHO HEBBICOKOT'O COAEPKAHUS B IIPoOaXx.

TeppuTopusi IoceeHUsI CYpKOB MMEET reTepOreHHbIN 3aI1aXx0Bblil 00pa3: 4YeM BhIILIE
BEPOSITHOCTh OCTABJICHUSI (KUBOTHBIMU XMMMYECKOTO CJie[la, TeM OOJIbIIIe ColepKaHue
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JIETY4MX KOMITOHEHTOB B ITouBe. HepaBHOMEepHOE HaKOIUIEHHUE BEIIECTB B IT0YBE B ITPO-
1Iecce XKU3HeIesSITeIbHOCTU CYPKOB CO3/1a€T I'PaIMeHThI 3a11aX0BOT0 CUTHAJIBLHOTO MOJIs,
o0Jieryast OpMeHTALIMIO ITPHI3YHOB HAa TEPPUTOPUU TT0oceieHus. [T1aBHBII BBIBO, KOTO-
PBIii MOKHO cielaTh HA OCHOBAaHUHU ITOJTYY€HHBIX HAMU PE3YyJIBTaTOB, COCTOUT B TOM,
YTO B MECTaX IOCTOSIHHOI'O IMPeObIBAHUSI CYPKOB OKOJIO HOp 1 Ha TpOIlaX HaKarlJinuBa-
I0TCSI pa3jIuyHbIe JIETY4Ye KOMIIOHEHTHI, CO3aBas XUMUUYECKUIT 00pa3 TEppUTOPUMN.
Jletyuue BemecTBa, NpuUBsSI3aHHBIE K CTAOMIBHBIM 3JIeMEeHTaM (HOpaM U TporaM), pu-
HUMAaOT y4yacTHe B CO3JaHUN MATPULIbI CTAOMIBHBIX JIEMEHTOB CUTHAJILHOTIO MOJIs,
JIOTIOJTHSISI M YCUJIMBAs 3pUTEJIbHBIN 00pa3 TEPPUTOPUHN 3aITaXOBBIM.

Kaxkoe Be1ecTBO WM IpyIira COeAMHEHUI SIBISIETCS IJIsl CYPKOB CUTHAJIbHO 3Ha-
YUMBIM — BOIIPOC OyAyIIMX UcciaeaoBaHuii. OCHOBHBIM MCTOUHUKOM XMMUYECKOM
MH(pOpPMALIMU, OCTABJISIEMOI XKMBOTHBIMU Ha TIOBEPXHOCTU T'PYHTA, SIBJISIOTCSI, BEPO-
SITHO, TIOJOLLIBEHHBIE 3KeJI€3bl, U3BECTHBIC Y MHOTMX BU0B MJIEKOITMTAIOIIMX, BKJTIOYAsI
cypkoB [1; 13; 17]. AHaTOrMYHYI0 TOYKY 3pEHHUS OTHOCUTEILHO (POPMUPOBAHUS CUT-
HaJIbHOTO TT0JISI CYPKOB paHee BbicKa3biBaIu B.. MamkuH u A.A. batypuH [7]. B 0y-
JIyIIEM LeJeCOo00pa3HO CPAaBHUTh XMMUYECKUIA COCTaB CEKpeTa MOIOIIBEHHBIX XKeJe3
CYPKOB C XMMUYECKUM COCTaBOM BEILECTB, OOHAPYKEHHBIX HAa y4acTKax TEPPUTOPUH,
peryJsipHo nocelaeMoii cypkaMu. Bo3aMoxXXHO, 3TU BellleCcTBa, BCTyIas BO B3aUMOJIeii -
CTBME C TIOYBEHHBIM ITOKPOBOM, YIEpPKUBasICh, HAKATUIMBAIOTCS B HEM, CO3[1aBasl yCTOM-
YKBBIN 3aM1axoBblil 00pa3 MpocTpaHCTBa. [ApyrMM MOCTOSHHBIM UCTOYHMKOM 3aIlaxo-
BOT'0 00pa3a SIBJISIOTCS 9KCKPEMEHThI U IMTPOAYKTHI MX pa3ioxeHus. CocpeaoTOYeHHbIe
OKOJIO HOp, OHU MapKUPYIOT OyTaH — LIEHTP aKTUBHOCTU BCEil CeMEMHOM IPYIINbI Cyp-
KoB [2].

B KOHTeKCTe CUTHAJIBbHOTO T0JISI OMHUM W3 TJIaBHBIX OCTA€TCSI BOIIPOC O BUIOBOI
crneuuduke 3amaxoBoro cieaa. O4eBUaHO, YTO BCE JETyUYMe KOMIIOHEHThI, OCTaBJIsIe-
Mbl€ MJIEKOIMUTAIOIIMMU Ha CyOcTpare, IpUHAaAIeXaT K OTHUM U TeM Xe KjlaccaM Be-
1ecTB. MoXHO MPeanoa0XuTh, YTO BCE yYaCTKU TEPPUTOPUM MAXHYT OAUHAKOBO, HO
C pa3JIMYHON MHTEHCUBHOCTBIO, 00pa3ysl IpaJueHThbl CUTHAJIbHOIO MoJisi. Paznnuus,
BEPOSITHO, KacaloTCs CTPYKTYPhI CIIEKTPa — COOTHOILEHHUSI KOJIMUYECTBA OTIAEJIbHBIX
KOMITOHEHTOB 1 BbINaAeHUS/TIPUCYTCTBUS TOTO WM MHOTO U3 HUX. MBI HEe UCKII0Ya-
€M, UTO JIETy4YMe BEIeCTBa, BbIICJICHHbIE U3 (POHA B MOCEJEHUM CTEITHOIO CypKa, Kpo-
M€ CYpPKOB, MOTYT MpUHAMLJIeXaTh U APYTUM BUAAM MJIEKOITUTAIOIIMX, HACEISIOIIMX
JNaHHYIO TEPPUTOPUIO, TAKMM KaK JIUCULIbI, KOCYJIU, TMIILYXH, 3ai11bl U T.1. bosee Toro,
€CTb MHEHME, UTO XMMUUYECKM 00pa3 (3amax) TeppUTOp1U OrocpeaoBaH MUKPODIIO-
pOIi, coxpaHsisi, TeM He MeHee, BU0oBY10 crielinpuky miaekonuratoiiux. B.E. Cokosos
u H.A. YinakoBa cuMTalOT, YTO «I'a30BO€ 00J1aK0, OKPYXKAIOIIee XXKMBOTHOE... SIBJISIETCS
COBOKYITHOCTBIO JIETYYMX MPOJYKTOB MeTab0JIM3Ma CaMOI0 MaKpOOpTaHMU3Ma U €ro
MUKpPOdIOpHI, KOTOpas TpaHC(HOPMUPYET TOCTYIMHbBIE BEIIECTBA )KMBOTHOTO-XO3SIMHA...
ITpu 5TOM >KMBOTHOE OCTaBJISIET HE TOJIbKO XUMUYECKU, HO U OaKTepualbHbIN “cien’”...
OHO HAaHOCUT Ha OKPYXaIOIIyl0 MOBEPXHOCTb CEKPETHI... 3KeJIe3, PACIOI0XKEHHBIX Ha
rogouiBax jarm» [15. C. 263, 267].

IToneBbie HabOMOAeHUS Ha O0abIION TTecuaHKoi (Rhombomys opimus) moka3zaau
[16, uT. mo: 15], yTo criermdurdecKkas A1k Hee MUKpOdIIopa HEpaBHOMEPHO pacIpe-
JIeJISIETCS B IIPOCTPAHCTBE, COOTBETCTBEHHO, HEPAaBHOMEPHO OCTaBJISISI OITOCPEAOBAHHBINA
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MUKpoda0poii 3amaxoBklii ciiel. Tak, HanbobllIee KOJMYECTBO CIIOPOBBLIX OAKTEpUid,
XapaKTepHBIX I CEKPETOB OOJIbIION MeCUaHKM, OOHAPYXKEHO B IMOYBE U3 3€MIISTHBIX
XOJIMUKOB, KOTOPBIE CaMIIbl COOPYXAIOT B LIEJSIX MADKMPOBKU TEPPUTOPUU U TPYTCS O
HUX CpeIHeOPIOIIHOI Xene30it, — 3,68 - 10° ki1eToK/T; B mpo6ax MOo4BbI 13 HOPHI —
1,66 - 10° xietox/r; Ha Tpomax — 1,2 - 10® xyeTok/T, 1 B hoHe, psIIOM C TIOCEIeHUEM
necyatok — 1 - 10 kietok/r. TaKMM 06pa30M, CIIeIbl KHU3HEASSITETbHOCTH MECYaHOK,
oInocpeaoBaHHbIe MUKPOMJIOpOil, 00pa3yroT MaTPUILy CTAOUIbHBIX 9JIEMEHTOB CUT-
HaJILHOTO MOJIsI, IJIe CTYILIEHMS TTOCTOSTHHBIX ICTOYHMKOB 3aI1aX0B KOPPEIUPYIOT C Be-
POSITHOCTBIO TIpeObIBaHUS (KMBOTHBIX Ha OIpPeIeIeHHbIX yYacTKax TePpPUTOPUM, aHA-
JIOTUYHO TOMY, KaK KOJMYECTBO JIETyYMX KOMIIOHEHTOB B BEPXHEM CJIO€ MOYBHI B 1O-
CEJIEHUM CTEITHOTO CypKa KOPpeJUpPYyeT ¢ BEPOSITHOCThIO IMpeObIBaHUS CYPKOB Ha
JaHHOI TEpPUTOPUH.

AHanu3 crieunpUIecKoi 11 KaxKa0i U3 Tpex JoKauuii (Hopa, Tpona, poH) CTPyK-
TYphI CIEeKTpa AOIKHO CTaTh MPOAOKEHUEM HayaThlX HAMU MCCAEA0BaHUN XUMUU
CUTHAJILHOTO 10J1s1. B Oymy1iieM TOIbKO CIielIaIbHO ITPOBEICHHBIE MCCIEA0BAHUS CMO-
I'YT AaThb OTBET Ha BONPOC 00 UCTOYHMKAX 3aIlaX0BOil MH(MopMaun, GOPMUPYIOLINX
MaTpUILy CTAOMIBbHBIX 2JIEMEHTOB, U O BUIOBOM crieliM(pUKe XUMUUYECKOTO 00pa3a CUr-
HaJIbHOTO I0JISI BCEX BUIOB XXMBOTHbBIX, OOMTAIOLIMX HA U3y4aeMOI TEpPUTOPHUM.

Mpu1 6narogapum M. 1O. baknymunckyo (MBP uM. H. K. Konbsunosa PAH) 3a npeno-
CTaBJIEHWE HaM IJIACTUKOBBIX aCENITUYECKUX ITPOOMPOK [JIsi COOpa MpOO IOYUBHI.
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CHEMICAL COMPOSITION OF THE BIOLOGICAL SIGNAL FIELD

OF STEPPE MARMOT (MARMOTA BOBAK)

E.A. Vanisova!, S.V. Goryainov', A.A. Nikol’skii!, F.Y. Niftullayev!,
0.V. Soroka?, G.A. Kalabin'

' Peoples’ Friendship University of Russia
Podol’skoe shosse, §/5, Moscow, Russia, 113093
2 Nature protected area “Orenburgskii”
ul. Donetskaya, 2/2, Orenburg, Russia, 460001

In the study we have first described the chemical composition of the volatile substances from the
top soil layer by the example of the steppe marmot colony. Volatile components that could be stable
elements of the biological signal field are contained in the greatest quantity (mkg/g) in the samples
from the burrows. Their least content is in the samples from the background. The intermediate position
is occupied by the sample collected from the pathways. We have identified the following classes of
compounds: fatty acids, aldehydes, hydrocarbons, alcohols and nitriles.

Key words: biological signal field, chemical image, steppe marmot, volatile substances, scent trail
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