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WccnepoBaHbl noBeeHYecKre U HelpoHasibHble OTBETbI CaMLIOB
LBYX 6NM3KOPOACTBEHHBIX BUAOB Mbilwen (Mus musculus wagneri n
M. spicilegus) Ha 3anax MOYM CaMOK CBOETO 1 6IM3KOPOACTBEHHOIO
BVAOB B COCTOAHMM 3CTpyca. [ToBefeHUYecKme TeCTbl, NpoBeAeH-
Hble C MOMOLLbI0 METOAMKM MAPHOIO NpeabABIeHUA NCTOYHNKOB
3anaxa, Nokasanu, 4To camubl JOCTOBEPHO AOJbLUe NCCneayoT
3amnax CaMoK-KOHCNeLPMKOB No CpaBHEHUIO C 3aMaxom retepo-
cneundukoB. Ana nccnegoBaHns HepoHanbHOM akTMBaLMM B
OCHOBHOW ¥ JONONTHUTENIbHOM 060HATENbHbIX NlyKoBMLUax (OJ1)
MCMOSb30BaNu OAUH 13 METOA0B GYHKLMOHaNbHO Tomorpadum —
MapraHeL-yCUneHHy0 MarHUTHO-pe3oHaHCHyto Tomorpaduio (MY
MPT). Mpu npegbasneHnn camuam M. m. wagneri n M. spicilegus
3anaxa KoHcneundruyHON camKm No CPaBHEHMIO C CAMLLAMU KOHT-
pOnbHOM rpynbl (3anax He SKCNOHUPOBas) HabMAaNoCh JOCTO-
BepHOe yBenmyeHue HakonneHnsa Mn?* B gopcanbHoM oTaene
3apHei yactn ocHosHow OJ1. Mpwn s3Kkcno3numm 3anaxa retepocne-
UM UYHOI CaMK/ NOKanbHOE JOCTOBEPHOE YBENNYeHe Hakonne-
HWSI KOHTPACTa NPOVCXOAMO B AOPCANIbHON 06nacTy nepeaHer
yactun ocHoBHom OJ1. 3anax renTaHOHa-2 He TONbKO Bbi3blBan yBe-
NMYEHME HaKOMJIEHUA KOHTPACTa B OnpefesieHHbIX 30Hax, HO 1
3HAUUTENBHO CHIKaN HakonneHne Mn?* B octanbHoi yactu OJ1.

Y camL0B Habno4anocb AOCTOBEPHOE YBEIMYEHNE HAKOMIEHWS
MPT-koHTpacTa B gononHutensHon OJ]1 ToNbKo B Clyyae npefb-
ABNIEHUA 3aMaxa MOUM CaMOK-KOHCMeLPrKoB. Pe3ynbTaTbl paboTbl
NOATBEPXKAAIOT BbICKa3aHHOE paHee NpeAanonoXeHne o CyLecT-
BEHHOW pasHuLe MeXay CMCTEMaMU XMMUYECKON KOMMYHUKaLnK Y
[BYX BVMAOB Mbillel. [py conocTaBneHnmn AaHHbIX 3TOro Nccneno-
BaHVA C paHee NoJlyYeHHbIMU He BbIABNEHO Pa3nnyunii B NoBeAeH-
YeCKMX U HepOHanbHbIX peakumax y annonatpuyecku (M. m. wag-
neri) n cumnatpudeckmn (M. m. musculus) pacnpocTpaHeHHbIX C

M. spicilegus nonBNgOB [OMOBOW MbIWK. DTO HE MO3BONAET NPEANo-
naraTb AefCTBUE B MPOLIeCcCe SBOSTIOLIMN MEXaHW3MA «yCUIIEHUAY NPY
bopmMmpoBaHMM NPeKoNyNALNOHHON PENPOAYKTUBHOIW N30NALUN
MeXay cumnaTpudeckumu Bugamu M. spicilegus n M. musculus.

KntoueBble cnoa: gomoBble Mbilun; M. spicilegus; M. musculus;
060oHATENbHbIE CUTHaMbI; MapraHewl-ycuneHHas ToMmorpadus;
[OMOHUTeNbHaA 06OHATENbHAA CMCTEMA; OCHOBHasA
oboHATeNbHasA cUcTeMa.

KAK UMTUPOBATb 3TY CTATbIO:

KoteHkoBa E.B., PomaweHko A.B., Manbues A.H. [oBegeHyeckmne 1 Helpo-
HaslbHble peaKLun Ha KOH- 1 reTepocneLndrnyeckrie oboHATENbHbIE CUT-
Hanbl y ABYX BUA0B Mbiwwel — Mus musculus v Mus spicilegus. BaBunosckui
»KypHan reHeTuku 1 cenekumnn. 2017;21(7):788-794. DOI 10.18699/VJ17.294

HOW TO CITE THIS ARTICLE:

Kotenkova E.V.,, Romashchenko A.V., Maltsev A.N. Behavioral and neuronal
responses of two mouse species, Mus musculus and Mus spicilegus, to
con- and heterospecific olfactory signals. Vavilovskii Zhurnal Genetiki i
Selektsii=Vavilov Journal of Genetics and Breeding. 2017;21(7):788-794.
DOI 10.18699/VJ17.294 (in Russian)

Received 06.10.2017
Accepted for publication 30.10.2017
© AUTHORS, 2017

@ e-mail: evkotenkova@yandex.ru

Behavioral and neuronal responses
of two mouse species, Mus musculus
and Mus spicilegus, to con- and
heterospecific olfactory signals

E.V. Kotenkoval! @, A.V. Romashchenko?® 3,
A.N. Maltsev!

T Severtsov Institute of Ecology and Evolution RAS, Moscow, Russia
2|nstitute of Cytology and Genetics SB RAS, Novosibirsk, Russia

3 Institute of Computational Technologies SB RAS, Novosibirsk,
Russia

The behavioral and neuronal responses of the males of
two closely related species of mice (Mus musculus wagneri,
M. spicilegus) to the urine odors of estrus con- and hetero-
specific females were studied. In two-choice odor tests
males significantly longer investigated odor of conspe-
cific females in comparison with heterospecific ones. To
investigate neuronal activation in the main and acces-

sory olfactory bulbs (MOB and AOB), one of the methods
of functional tomography - manganese-enhanced MRI
(ME-MRI) - was used. There was a significant increase in
Mn?* accumulation in the dorsal section of the posterior
part of the MOB in male M. m. wagneri and M. spicilegus
exposed to odor of conspecific females compared with the
control group males (odor not exposed). There was a local
significant increase in manganese accumulation in the dor-
sal region of the anterior part of the MOB in the case of the
exposure of odor of a heterospecific female. The exposure
of heptanone-2 to mice resulted not only in an increase in
Mn?* accumulation in certain zones, but also in a significant
decrease in the accumulation of Mn?* in the rest of the
olfactory bulbs. A significant increase in the accumulation
of MRI contrast in AOB was observed in males only in the
case of female urine-conspecific odor exposure. The results
support the previously stated assumption of a significant
difference in chemical communication systems in two
species of mice. A comparison of these results and results
obtained previously demonstrated the absence of any
differences in behavioral and neuronal responses to con-
and heterospecific odors of the house mouse subspecies
allopatric (M. m. wagneri) and sympatric (M. m. musculus)
to M. spicilegus. This fact does not allow us to assume the
effect of the mechanism of “reinforcement” in the process
of evolution in the formation of precopulatory reproductive
isolation between the sympatric species M. spicilegus and
M. musculus.

Key words: house mice; M. spicilegus; M. musculus; olfactory
signals; manganese-enhanced tomography; additional
olfactory system; main olfactory system.



HMHUYECKas KOMMYHHUKAIHS — BeAyIas ¢oopma oOMeHa

nH(popManuel y OOIbIINHCTBA BUJOB MEJIKUX TPBI3Y-

HOB, IIPH 3TOM peakius Ha OOOHSTENbHbIC CUTHAJIBI
MOXKET HOCHUTb BPOXKJCHHBII Xapakrep Wi GOpMHUPOBATHCS
1 MOA(UIPOBATRCS B pe3ynbrate panHero ombita (Doty,
2010; CypoB, Mais1ies, 2016; Korerkoa u 1p., 2017). MpIm
BCEX BUJIOB HaJIBUJIOBOTO KoMIutekca Mus musculus sensu lato
Paco3HAIOT MO 3amaxy MPeACTaBUTENEH CBOEro U OIM3KO-
POJICTBEHHBIX BUIOB HE3aBHCHUMO OT UX BO3PACTa U ITOJIOBOM
MPUHAJISKHOCTH, YTO JISKUT B OCHOBE BHIOOpA KOHCIEIIH-
(hUIHOTO TIOJTOBOTO TTAPTHEPA, a, CIIEIOBATENHHO, M (PyHKIINO-
HUPOBAaHUS MEXaHU3MOB ITPEKOMYIISIIIMOHHOM STOJIOTNYECKOH
mzonauuu (Korenkora, 2014). Bin3kopoacTBeHHbIE BUIBI
JIOMOBBIX MBIIIEH NMPHU MapHOM HPEIbSIBICHUH JJOCTOBEPHO
JIOJIBIIIE MCCIIEYIOT MIIH OCTAIOTCSI OKOJIO MCTOYHHKA 3araxa
KOHCHCIIM(DUKOB 110 cpaBHEHUIO ¢ rerepocieruduramu (Co-
koJ10B 1 Jp., 1990; Kotenkova, Naidenko, 1999; Heth et al.,
2001). CymecTBeHHast 3HAYUMOCTH OOOHSATEIIFHBIX CUTHAJIOB
KaK MEXaHU3MOB HpeKOHyHﬂHHOHHOﬁ MU30Js1UU [TOKa3aHa J1JIs1
CHUMITaTPUYIECKUX BUAOB JOMOBBIX MbIel (M. musculus u
M. spicilegus) (Coxonos u 1p., 1990; Kotenkova, Naidenko,
1999; Bo3necenckas u zp., 2010). CtocoOHOCTh pa3inyarb
3amaxu 0co0e CBOETO M APYTHX OJIM3KUX aJITOTIATPUIECKUX,
napanarpuyeckux ¥ CHMIIaTPUYECKUX BU/IOB BBISIBICHA U Y
Jpyrux TakcoHoB qoMmoBbIX Mbiied (Christophe, Baudoin,
1998; Kotenkova, Naidenko, 1999; Smadja, Ganem, 2008).
[Ipu Mcmonbp30BaHNK METOAa UMMYHOTHCTOXHMUYECKOTO
OKpalIvMBaHUs C IPUMCHCHUEM NIEPBUYHBIX aHTUTE IPOTUB
6enka Fos st BU3yann3anuy HeWPOHAIBHOW aKTHBHOCTH B
CCHCOPHOM JIIUTENIMH BOMepoHa3anbHoro oprana (BHO) y
camiioB M. domesticus v M. spicilegus B OTBET Ha SKCIIO3UIIUIO
3araxa CaMOK-IeTepoCenn(pUKOB B COCTOSTHIN 3CTPYCa BbI-
SIBJICH criel(UuecKuii marTepH aktusaruu. [Ipu sxcrioznmu
CaMKH 6ﬂH3KOpOI[CTBeHHOFO BUa aKTUBallUsA OTCYTCTBOBaJia
(Bosuecenckas u ap., 2010). Otu paznuyus, T0-BUANMOMY,
MOTYT OOBSICHSITHCSI HEOTMHAKOBBIM XHMHUECKHM COCTABOM,
T. €. BUJOCHEUU(PUIHOCTHIO (DEPOMOHOB W/HITH (pepOMOHaITb-
HBIX CMECEH, BBIIEISIEMBIX PELIENITUBHBIMU CaMKaMH. DKCHO-
3WIMS cCaMIlaM MOJICTHIIKM CAMKH B 3CTPYyCe KaK CBOETO, TaK
U Ipyroro BUJa BbI3bIBaJla aKTUBALMIO HEHPOHOB OCHOBHOH
obonsTenpHON yKoBUIB! (OJI) Kak B ciioe TIIOMEpyl, Tak
U B CJIOC MHUTPaJBbHBIX KJIETOK. B OTBEeT Ha 3KCHO3MIHIO
MOJICTHIIKM ICTPAJIbHONW CaMKH-KOHCIenn(puKka y caMIioB
Tpex BUnoB (M. musculus, M. spicilegus n M. domesticus)
PETHCTPUPOBAJICS YSTKUI MATTEPH aKTUBALMH B Kay/1aIbHON
gactu pononHutensHoit OJI (Bosnecenckas u ap., 2010) —B
oOmactu mpoexunii ot 6a3zanpHOM 300 BHO, raoe sxempec-
CHPYIOTCS PEIENITOPBI, ITPEATIOIOKUTEIEHO YIaCTBYOIIHE B
BOCIPHUATHU COEUHEHUI C BBICOKO MOJIEKYJISIPHON Maccoi
(Rodrigues et al., 1999). 3anax >cTpanbHON CaMKH IPYyTroro
BH/Ia HE BBI3bIBAJI AKTUBALMK KaK HA YPOBHE PELENTOPHOM
TKaHU, TAK U HA YPOBHE COOTBETCTBYIOIIECH IPOCKLIUOHHON
30HBI ponoirHUTENsHONH OJI. Takum oOpa3om, mepBUYHBIN
CCHCOPHBIN aHanu3 OMOJOTMYECKO 3HAYMMOCTH CHUTHAJa
[IPOTEKAET Yy CUMIIATPUYECKUX BUJOB MbIIIEH HA yPOBHE
penentoproii Tkanu BHO (Bo3necenckas u ap., 2010). Otn
JIaHHbIE Haps/Ty C HAHJCHHBIMH CYIIECTBEHHBIMH PA3IHINSIMU
XUMUYECKOro coctaBa Moun M. domesticus u M. spicilegus
(Soini et al., 2009) moaTBepKTATOT paHee BEICKA3aHHYIO TOUKY
3pPEHUS, CONIACHO KOTOPOH CHCTEMBI OJIb()aKTOPHOH KOMMY-
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HUKaLUK JIBYX (priIoreHeTHuecKuX rpymni (CHHaHTPOITHBIX
U 3K30aHTPOIHBIX BH/OB JJOMOBBIX MBIIIEH) CyIIECTBEHHO
paznmuuarorcst (KorenkoBa, AMOapsia, 2003).

OnHUM M3 XMMHUYECKH HUACHTH(OUIMPOBAHHBIX (hepomMo-
HOB JIOMOBBIX MBIIIEH SIBISIETCS TENTaHOH-2 — METAa0OIUT
HAATIOYEYHUKOB, OOHApYKCHHBIH B MoYe J1ab0paTOPHBIX
MBIIIC CHHAHTPONHBIX BUNOB M. musculus u M. domesticus
(Novotny et al., 1986; Mucignat-Caretta et al., 2010) u BbI-
3BIBAIONINH Y/UIMHEHHUE MPOIOJIKUTEIBHOCTH 3CTPYCOBBIX
LIMKJIOB Y caMOK JiaboparopHsIx Mbieit (Jemiolo et al., 1989).
OT0 BEMIeCTBO 0OHAPYKEHO B MOYE MHTAKTHBIX (HE KaCTPH-
POBaHHBIX) caMIOB M. spicilegus B HU3KOH KOHIIEHTpPAINU
(Soini et al., 2009). Hecer nu 310 coennHeHne (QyHKIHIO
(hepomMoOHa HE TOIBKO y JTAOOPATOPHBIX JWHUI MBITIEH, HO
ny M. spicilegus v M. musculus, ne n3secto (Korenkosa,
2014). Ms1 skcrionupoBanu M. spicilegus n M. musculus x
TeNTaHOHY-2, YTOOBI CPAaBHUTH AKTHBAIIUIO HEHPOHOB OC-
HOBHOI1 1 ononHuTenbHoi OJI B 0TBET HA 3TO COEAUHEHME.
Hannuue akTuBaruu B 1onoaHUTENbHOM OJI MOXKET CITyKHUTh
KOCBEHHBIM YKa3aHHEM Ha (epOMOHAIbHYIO (DYHKIIHIO JaH-
HOTO COEIMHEHUS Yy 9THX BUJIOB.

B paboTe MbI HCIIOJIB30BAIN OJIMH U3 METOAOB (PYHKIINO-
HaJbHOI TOMoOrpadyuy — MapraHel-yCUICHHYI0 MarHUTHO-
pe3oHaHcHyto Tomorpaduio (MY MPT) nns uccnenoBanus
AKTHBHOCTH OJIb()aKTOPHBIX HEHPOHOB caMIoB M. m. wagneri
u M. spicilegus B OTBET Ha KCIIO3HUIIMIO 3arlaxa MOYH CAMOK
KOH- U rerepocrnenudukoB. Meron MY MPT ocHoBaH Ha
CBOWCTBaxX MOHOB Mn?*, KOTOpPBIE SIBIAIOTCS arOHUCTAMU
MOTEHINAJI-3aBUCHMBIX KaJIbIINEBBIX KAHAJIOB U CIIOCOOHBI
MIPOHUKATh Yepe3 HUX BHYTph KieTku (Aoki et al., 2004).
[TockonbKy MapraHer] OTHOCHTCS K IapaMarHeTHKaM, ¢ Io-
moipio MPT BO3MOXKHO OllEHMBAaTh €ro HAKOIIJIEHHWE B HC-
ciretyemMoi Tkanu. [Toka3ano, 4To ypoBeHb aKTHBHOCTH KJle-
TOK TKQHH B OTBET HA CTUMYJI OyJIeT [IPSIMO MPONOPIIMOHATIEH
ypoBHIO MPT-curnana, KOTOpblii 3aBUCUT OT CTETIEHH aKTHB-
HocTH KaiblneBbix kananos (Koretsky, Silva, 2004). 3agaun
JIaHHOM PabOTHI COCTOSIIIN, BO-TIEPBBIX, B BBISIBIICHUH Y CAMIIOB
JBYX BHJIOB MBIIIEH HaMW4Ms (OTCYTCTBHS) HPEIIOUTCHUS
3armaxa MOYM KOHCHEIM(HUUYHBIX CAMOK 10 CPABHEHMIO C
rerepocnennpUIHbBIMUA B COCTOSIHUU 3CTPYCa; BO-BTOPBIX, B
M3yYeHNHN 0COOCHHOCTEH aKTUBAIINY HEHPOHOB B OCHOBHOW 1
JqononHutensHol OJI y 9TUX BUIOB MBIIIEH B OTBET HA KOH- U
rerepocrnennpryeckre 00OHITEIbHbIE CUTHAJIBI CAMOK B CO-
CTOSIHUM 3CTPyCa U TeNTaHOH-2.

MaTtepwuanbl n metopbi
IMogonbITHBIE KMBOTHbIE. PaboTa BHINMOJHCHA Ha 0ase
IenTpa reHeTHYECKUX PECYPCOB JTA00OPATOPHBIX KUBOTHBIX
Wuctutyta nuronoruu u renetuku CO PAH u Ha nay4Ho-
SKCTepUMEeHTaIbHON 0a3e «UepHoromoBka» MHcTHTyTa
npobiem sxonoruu u 3Bomonuu uM. A H. CeseprioBa PAH
(I35 PAH) ¢ ucnonb30oBaHUEM KOJJIEKIUU JKUBOTHBIX
LIKIT «KuBast KomaeKus TUKUX BUAOB MIICKOITUTAIOIIHX))
HIIDD PAH. B noBeneHYeCKUX ONMBITaX UCIIOJIb30BaHO CEMb
camuoB M. m. wagneri F, , 1abopaTopHOro pa3BeieHUs OT
oco0eif, OTIIOBIEHHBIX B ACTpaxaHCKoi o0mactu, u 12 caMIioB
M. spicilegus naboparopHoro paspesieHus F, oT 3BepbKOB,
OTJIOBJICHHBIX B PocTOBCKO# 001actu, B Bo3pacte 4—6 mec.
DKCcIepruMeHTHI ¢ ucrions3oBanreM MY MPT nposoanm Ha
caMuax Mbllel B Bo3pacte 4—8 mec. ¢ maccol Tena 28-32 1.
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Fig. 1. Processing of MEMRI scans and mapping of the activity of various areas of the mouse
OB glomeruli layer in response to the olfactory stimulus.

B ombtax ucnons3osano 15 camuos M. m. wagneri, F,_, 1abopaTopHoro pa3seneHus
OT 3BEPHKOB, OTJIOBJICHHBIX B ACTpaxaHCKoil o0macTw, u 15 camiio M. spicilegus,
OTJIOBJIEHHBIX ITPU PACKOIKE KypraHynkoB B PocToBCcKo# oOmacTh. 3a msaTh THEH
JI0 HauaJia SKCIIEPUMEHTOB CaMIIOB PACCaXKMBAJIH 110 OAHOMY B CTaHapTHBIE TLIa-
CTUKOBBIE BaHHOUKH (25 x20 % 15 cM), a 3a oIWH 9ac 70 Havasa UCCIICTIOBAHMS —
B CTaHJAPTHBIC MHIUBUIyaJbHBIE KIETKH (35 % 25X 12 cM) B BEHTHIINPYEMOM
MoMeIeHun npu temneparype 22—24 °C. bpuketupoBaHHbIi kopM («Hapay, [Tas-
nosckuii [locam) n Boxy mbim onyvaiu ad [ibitum. TIOICTAIOYHBIM MaTEpPHATIOM
CITYKHJTH 00€CTIBIJICHHBIE IPEBECHBIE OIHIIKH.

B kauecTBe 3amaxoBBIX CTUMYJIOB HUCIIOJIB30BaJIM MOYY CaAMOK B COCTOSAHUUN
scTpyca. JloHopaMu MOYH OBUIN MOJOBO3PETbIE, HE 3HAKOMBIE HKCIIEPUMEHTAIIb-
HBIM CaMIlaM CaMKH, KOTOPBIX COAEP)KaJM TPYIAaMH IO TPH-YETHIPE 0COOH.
DcTpyc BBI3BIBAIM UCKYCCTBEHHO MOCIEA0BAaTeNbHBIME UHBEKIUAMHU 0.06 M
0.1 % macistHOTO pacTBOpa CHHECTpONa, a 3areM depe3 36—48 1 — 0.06 mu 0.1 %
pacTtBOpa nporectepona. Camiam MpeabsBISUIA MOYY, CIIUTYIO OT YETHIPEX-TISTH
camok. Mouy cobupanu B ipobupku Dnnenopda pazmepom 1.5 Mit oT 10HOPOB
IIPY B3SATHH MX B PYKH MJIN BBICA)KMBAHUM B CIEIHMAIbHBIC KIETKH M3 CETKH
(12x6%6). Ilocye coopa Mouy 3aMopakuBaiH. [lepes mpoBeieHreM CepuH OITbI-
TOB MOYY Pa3MOPa)KMBAJIM, TOBTOPHOE 3aMOPaKUBAHUE U HCIIOJIL30BAHHE MOYH
He mpoBoxmii. CTaauio MOJIOBOTO IUKJIA CAaMOK ONPEEIISUIN 110 BIIAaraIHuIHbIM
MasKaM, B3STEIM Tepes coopom moun (Kupmenonar, 1971).

IMoBenenyeckne onbITHI. [[pUMEHSIIH METOIMKY TTAPHOTO NPEIbSIBJICHUSI 3aria-
X0B MO4H B yamkax [leTpu, moapoOHO ONMCaHHYTO B IPEIBIAYIINX ITyOIHKaInsIX
(Coxkomnos u ap., 1983; Kotenkova, Naidenko, 1999). Kparko ona 3akirovanach B
clemyromeM. 3a ATk JHEeH mepea MpoBeIeHHEeM KCIIEPUMEHTOB 3BEPhKOB pacca-
YKIBAJIA IIOOTMHOYKE B CTEKIITHHBIE KaMephI (30 % 20 X 20 cM) ¢ ceTyaToit KPBIIKOH.
OMNBITBH TPOBOIMIIM B ATHX K€ KaMepax C MEPHOANIHOCTHIO O/IMH Pa3 B UeThIPe-CeMb
JIHEH TIPH c1a00M MCKYCCTBEHHOM OCBELICHHUH B [IEPUOJI MAKCUMAaJIbHOW BeuepHen
AKTHBHOCTH >KUBOTHBIX — ¢ 20 10 23 4. B ognH KOHEIl KaMepbl TIOMEIaIn KPyT-
JIyI0 MJIaCTMACCOBYIO NOACTaBKy nquamerpoM 130 MM u BeicoToil 30.5 MM, Ha Hee
craBwin Be yamku [letpu nuamerpom 40 mm. [lepen HauanoM ombITa B KaXIyI0
13 HUX HAaHOCWJIA MOYy AOHOPOB (20 MKIT), 3aTe€M CTAaBMIJIM Ha IOJICTaBKy Ha pac-
ctostHuH ipuMepHo 30 MM apyr ot npyra. C IOMOIIbI0 CEKyH0MEpa B TEUECHHE
5 MuH (UKCHPOBAIN BpeMs OOHIOXMBAHMS Ka)XIOTO MCTOYHHMKA 3araxa Mocie
€CTECTBEHHOT0 IPOOYKIEHHS 3BEPHKA, IEPBOTO MOAXO0A M OOHIOXUBAHUS OHOTO
n3 3anaxoB. (Habmrogarens He 3HaN, MOYa KakUX 0coOell HaXOAMIach B YalllKax
[TeTpu Bo BpeMs OMBITA.)

OnbITHI ¢ HCI0JIB30BAHUEM MATHMTHO-PE30HAHCHOM ToMorpaduu. IIpose-
JICHBI CEPHH SKCIIEPIMEHTOB, B KOTOPBIX CaMIlaM AKCIIOHUPOBAIIHN 3aIlaX MOYH ca-
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MOK B CJIETyIOIIMX COYETAaHUAXK: CaMLIaM
M. spicilegus —camok M. spicilegus; cam-
uam M. spicilegus — camox M. m. wag-
neri; camuam M. m. wagneri — caMOK
M. m. wagneri; camuam M. m. wagne-
ri —caMok M. spicilegus; KOHTPOJIbHBIC
OMBITHI C camuamu M. m. wagneri 1
M. spicilegus (6e3 SKCTIO3UITNH 3aTa-
XOB). B Kakmo#l cepuu HCIONB30BaHO
1o nATh camioB. Kpome Toro, yeTeipemMm
cammam M. spicilegus v 9eTBIpeM caM-
nam M. m. wagneri ocie TepepbiBa
B 10 cyT 3KCIOHMpOBAJIN I'eNTaHOH-2
mpu pazseaernn 1:10 (Sigma Aldrich,
CILIA).

[Ipu nccnenoBaHUN HAKOTUICHUS Map-
ranna B OJI HeHapKOTH3UPOBAHHBIM
JKUBOTHBEIM BBOIMIM o 10 Mk 0.01M
pactBopa MnCl, B ony Hozapro. Kak-
JI0€ JKUBOTHOE TTI00UEPETHO TIOMEIaIN
00paTHO B KJIETKY, HA CTEHKE KOTOPOH
Obu1a MpUKperuieHa mpoOupka ¢ 3ara-
XOBBIM cTUMYIOM (12 MKT Moum). DKe-
MO3HIIKSA 3aIIaX0BOT0 CTUMYJIA IPOAOII-
»Kayiach B TeueHue 20 MHH, IIOCJIE YEero
MIpoONpPKyY yOHpay U3 KIETKHU C )KUBOT-
HbIM. MPT-ckanuposanue OJI mpoBo-
JIUITH yepe3 3 4 rociie HHTpaHa3aIbHON
aruIMKanuu MaparaHia. Hakorenne
Mn?" B OJI OLleHUBAJIM C MOMOILBIO
T1-e3Beniennbix MPT-u300paxeHui.
[Tomo6HBIE BpeMEHHBIE paMKH OBLITH
BBIOpaHbI Ha OCHOBE ITPE/IBAPUTEIILHBIX
9KCIIEPUMEHTOB U JaHHBIX JTUTEPATYPbI
(Chuang et al., 2009), BBuIY TOTO, 4TO
uepes 3 4 marTepHbl HakorieHus Mn?*
B OJI B OTBEeT Ha 3amaxoBBIH CTUMYI
Haunbosee SpKO BBIpaXeHbI. Tomorpa-
(udeckre ucciIe0BaHUs MTPOBOIMIN
10 paHee pa3paboTaHHOMY IPOTOKOIY,
moapo6HO onMcaHHOMY B padote (Poma-
IICHKO U J1p., 2017). HakorieHne HoHOB
Mapranua B kiaetkax OJI Beiparkanu kak
oTHouleHue ypoHsi MPT-curnana B
HCCIIEAYEMBIX CTPYKTypaX K YPOBHIO
MPT-curnana B pedepeHce, KOTOPbIM
CIyXWia MAKporpobupka ¢ ¢ocdar-
HeIM Oydepom (0.5 M), TOMerieHHas
BJIOJIb TOJIOBBI MbIIIU. [IpenBapurens-
Hyto 00paborky MPT-ckaHOB mpoBO-
qunu B nporpamme Imagel, cocrosmeit
13 HECKOJIBKUX ATAIOB: BEIPAaBHUBAHUE
n300pakeHNH 10 TOPU30HTAIIH, BbIJIE-
JICHUE TPAHHI] MO3Ta MBIIIN, U3MEHEHUE
pa3mepoB u300pakeHus. BripaBHMBa-
HHUE TEOMETPUH U pa3MEpOB MO3ra I10-
3BOJIMJIO NTPOBOJUTH aBTOMaTHUECKOE
cpaBHeHue ypoHsa MPT-curnana B
nomonauTenbHoi OJI M B OTHEIBHBIX
obnactsix ocHoBHOIt OJI y pa3HBIX 0co-
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6eil. [Ins mpoBeneHus aHanaM3a MOJYyYEHHBIX PE3YJIbTaTOB
TI00YISPHBIH CI10H 00OHSTEBHBIX TYKOBHI] HA KaXIOM Cpe3e
ObLT yCIIOBHO paszesieH Ha 25 obnacrei (puc. 1).

Takum o6pazom, ucxoanoe paspemenne MPT-ckana Obl10
yMeHbIIeHo 10 250 mxM % 250 mxm X 0.5 mm. B mpenenax
aTuX 25 obnacrei yposenb MPT-curnana ycpenusiics, mo-
CJIe Yero NPOBOMIIN PA3IMYHbIE MEXIPYIIIOBbIE CPAaBHEHUSI
1, TAKUM 00pa3oM, OICHWBAIN M3MEHEHHUS HEHpOHATBHON
AKTHBHOCTH B OTBET Ha 3aMaxoBbIii cTuMyl. [l1s BU3yannsa-
WU NOJYYCHHBIX PE3YJIbTATOB HCIIOJIb30BaAJIN ABYXMEPHYIO
«KapTy» OIb(PAKTOPHON JTYKOBHIIBL, TJI€ TIO OCH abCITHCCe pac-
nonaraian Homep obnactu (1-25), a mo ocu opauHaT — HOMEp
cpesa (1-4), ¢ moMOoIIbIO MCEBIOOKPAIIUBAHUS KOIUPOBAIU
3HaueHue /-kputepus CThIOIECHTA, XapaKTEPU3YIOMIEro J10-
CTOBEPHOCTb OTIMYHH JABYX IpyHII (cM. puc. 1).

CraTucTHyeckyo o6padoTKy JaHHBIX MOBEACHUYECKUX
HKCTIEPUMEHTOB IPOBOAMWIN C MOMOIIBIO HEMapaMeTpuye-
ckoro kputepus Bunkokcona B makete nporpamMMm STATIS-
TICA 6.0 u xpuTepus 3HaKOB.

[Ipu o6paboTke JaHHBIX TOMOTpadUpOBaHUS IS CpaB-
HEHUS JIByX CPEAHMX MCIONB30BasN f-TecT CThIOACHTA.
JI1s1 MHO>KECTBEHHBIX CPaBHEHUH CPEIHUX MCIIOJIb30BaIU
LSD-rect (Least Significant Difference). {ns oreHku B3au-
MO33aBHCHUMOCTEH HCCIIEyEeMbIX MPHU3HAKOB HCIIOIB30BAIH
napamerpuueckuii koadduument koppemsiuuu [Tupcona.
CpaBHEHME MTAaTTEPHOB aKTHBALMN TIPH MPEIbIBICHUH pa3-
JIMYHBIX 3aITaXOBBIX CTUMYJIOB ITPOBOIMIIN C TOMOIIBIO HEpap-
xuueckoit kinacrepuzaiuu (Chuang et al., 2009). Jlanubie
BBIpa)kaJii Kak cpenane+ SE.

Pesynbtatbl

Camipl AByX BHIOB MBIIIEH JOCTOBEPHO AOIBINE HUCCIENO-
BaJIH 3aI1ax CaMOK CBOETO BH/Ia B COCTOSIHIH ACTpPyCa 110 CpaB-
HEHUIO C 3aI1aX0M CaMOK OJIM3KOPOICTBEHHOTO BHa. CaMilbl
wagneriB 11 13 13 ONBITOB AOJBIIIE HCCIIEIOBAIH 3aMIaX MOYH
CaMOK-KOHCHEIN(HUKOB 110 CPABHEHHIO C CaMKaMu spicile-
gus, pa3inuus T0CTOBEPHBI 110 KPUTEPHIO 3HAKOB, p = 0.05;
BpEeMs MCCIIEJIOBAaHHS CAMOK-KOHCTIEIN(UKOB B CEKYHAAX
obut0 (cpennee/mun/maxc): 9.1/1.3/23.1; rerepocnenndu-
koB—3.3/1.1/7.3, p<0.01 no kputepuro Bunkokcona. Camirs
spicilegus B 11 n3 15 ONBITOB IOJBIIIE MCCIEIOBAIH 3amax
MOYH CaMOK-KOHCTICII()HKOB 10 CPAaBHEHHIO C CAMKAMH Wag-
neri, pa3Iu4us JOCTOBEPHBI IO KPUTEPHIO 3HAKOB, p = 0.01;
BpeMsI HCCIIEAOBaHMS caMOK-KOHcTerdukon 15.4/0.8/32.8,
rerepocrnerpukos 2.0/0.3/6.1, p <0.001.

AKTHBHOCTb HEHPOHOB 00OHsTENBHOTO AnuTenus 1 BHO
camrioB M. m. wagneri u M. spicilegus OlleHUBAIIHN, UCXOIST
u3 ypoBHsd MPT-curuana B moMepynspHOM CII0€ OCHOBHOM
OJI u B Heiponax gononuutensHoit OJI (puc. 2, a).

[Ipu npexpssinenun camam M. m. wagneri u M. spicilegus
3araxa KOHCTICHU(DUIHON CaMKH 110 CPAaBHEHHIO C CaMIIaMH
KOHTPOJIBHOM IPYIIIBI HAOII0AI0Ch JJOCTOBEPHOE YBEJInYe-
HHUe HakorieHns Mn2™ B JIOpCAJILHOM OT/IEJIE 3aJHEN YacTu
OJI, a mp¥ SKCIIO3UINH 3ar1axa reTepocreuGuaHoN CaMK1 —
B JIopcaiibHOM o0nactu nepenueit yactu OJI. DxcrioHupoBa-
HHE K 3al1axy renTaHOHa-2 MPUBOAMIO HE TOJIBKO K yBeJINYe-
HUIO HAKOIUICHHSI KOHTPACTa B ONPEICJICHHBIX 30HaX, HO U K
3HAYMTENBHOMY CHIKEHUIO HAKOTUIEHUS Mn2" B 0CcTanbHOlM
gactu OJI (cm. puc. 2, a). Y camuioB M. spicilegus ipebsiB-
JICHWE TENTaHOHA-2 BHI3BIBAJIO YBEIMYCHUE HAKOTIIICHUS
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MPT-koHTpacTa B BeHTpaibHOM obnactu 3anHed yactu OJ],
y M. m. wagneri— B nopcansnoi obmactu OJI (em. puc. 2, a).
Ha puc. 2, 6 mpuBeieHBI TETUIOBEIC KAPTHI HAKOTUICHUS HOHOB
Mmaprasna B OJI npu cpaBHEHUH OTBETOB HA 3aMIaXOBbIE CTH-
MyJIBI MEKTY CO00it. AHann3 HakoIeHus Mn2" B 10TIOTHA-
tenpHOU OJ] MoKa3ait, 9To y 000X BUIOB HAUOOIBIIINI OTBET
kietok BHO BbI3bIBasIO peIbsIBIEHHE B KA4€CTBE 3aIIaX0BOTO
CTHMYyJa rentaHoHa-2 (puc. 3).

VY camnoB M. m. wagneri u M. spicilegus Habmonanocy
JIOCTOBEpHOE yBenuueHue HaxorieHuss MPT-konTpacrta B
nornonauTenbHoN OJI TONBKO B CiTydae mpeAbsABICHHUS 3amaxa
MOYH CaMOK KOHCIIEIIH(PUIHOTO BHA (CM. pHC. 3).

O6¢cyxpeHue
Kak y»e oTMedanoch BhIIIe, MPEACTABUTEIIN CUMITATPUICCKIX
dbopm M. m. musculus u M. spicilegus TOCTOBEPHO JOJIbIIIC
HCCIEeAYIOT 3amax ocobeit cBoero Buaa (CokomoB u ap.,
1983). Peakiust caMII0B aJI0NIaTpUYECKH PacIipoOCTPAHEHHBIX
M. m. wagnerin M. spicilegus Obl1a CXOIHOM, T. €. OHU JOCTO-
BEPHO JIOJIBIIIE HCCIIEAOBANH 3aMlaX KOHCTICII(PHIHBIX CAMOK
B COCTOSTHUH 3CTPYCa 110 CPABHEHUIO C TeTEPOCTICIA(DUIHBI-
mu. Takum 00pa3om, He BBISBICHO KaKOH-INOO pa3HUIBI B
TTOBEJICHYECKOI PeaKIiy Ha KOH- M TeTepOCTenn(pUICCKIe
3amaxy CaMoK y CaMIIOB, CHMITATPUYHBIX M aJUTOMATPUIHBIX
¢ M. spicilegus dopm M. musculus.

C nomomrsio metoga MY MPT Hamu oxapakTepr3oBaHa
peaxIysi OCHOBHOTO OOOHSATEIBHOTO SMUTEIUS U HEHPOHOB
BHO camuioB M. spicilegus u M. m. wagneri Ha 3anax Mo4u
KOH- ¥ TeTepOCHenN(IIHBIX CAMOK, a TAK)KE TeNTaHOHA-2 BbI-
COKOI1 KoHIIeHTparuu. Kak orMeuanocs paHee, renTaHOH-2 —
(hepoMOH, BBI3BIBAIOIIUI YUIMHEHUE TPOAOJIKUTEIILHOCTH
SCTPYCOBBIX IMKJIOB Y CAMOK JJabopaTopHBIX MeIIeH (Jemiolo
et al., 1989). PacnoznaBaHue 5TOT0 1Maxy4ero BEIIECTBA OCY-
mecTBisercs peuentopamu kak BHO, Tak 1 000HSATENBHOTO
smurenust (Leinders-Zufall et al., 2000; Xoxmos u 1p., 2009).
VY IBYX HCCIEIOBAaHHBIX HAMU BHUJIOB MBIIICH JOCTOBEpPHAS
peaxIysl TOTMOJHUTEIBHON 000HATEILHON CHCTEMbI HAOO-
JTaITach TONBKO IPH TPEABSABICHUH 3aTaxa KOHCTICITU(IIHON
CaMKH. DTO COOTBETCTBYET paHEE IMOTyUCHHBIM TJaHHBIM MIPU
UCIIOJIb30BaHUU JIPYTOro noasuaa M. m. musculus METoaoM
MMMYHOTUCTOXHMHYECKOTO OKPAITUBAHUSA C MPUMEHCHHEM
MEPBUYHBIX aHTHUTEN MpoTuB Oenka Fos (Bo3neceHckas u
np., 2010). AxktuBanust ocHoBHO# OJI B 0TBET Ha 3amax Mouu
KOH- M TETePOCTICIIM(PUIHBIX CAMOK OKa3a1ach Topas3io MeHee
BEIpa)KEHA, YeM Ha TENTaHOH-2, KaK y caMioB M. spicilegus,
Tak Uy camuoB M. m. wagneri. Pe3ynbrarsl 10 HEHPOHAJIb-
HOW akTuBau B ocHOBHON OJI camIioB mpw 3KCIIO3UIHA
UM 3araxa KOH- ¥ TeTepOCHeH(pUIHBIX CAMOK B COCTOSTHUH
3CTpyca HECKOJIBKO OTIMYAIOTCS OT paHee MOJydeHHBIX
METOJIOM MMMYHOTHCTOXHMHYECKOTO OKpammnBaHud. [Ipu
WCIIONIb30BAHUH B AKCIIEPUMEHTAX CHHAHTPOITHBIX BHUJIOB
Mmbieit M. m. musculus v M. domesticus (J1aboparopHbie
MBIIIH) ¥ 9K30aHTPOITHOTO BUAa M. spicilegus Tpy SKCTIOHH-
POBaHUM IMOJCTHIKH CAMOK B COCTOSTHHH ACTPYCa KaK CBOETO,
TaKk U JAPYroro BHja MPOCIEKHBAIACh YeTKas aKTUBALUs B
pocTpanbHOi 1 KaygaiabHoU gacTsx ocHoBHOM OJI (Bo3necen-
cKas u Jip., 2010). B Hammx skcriepruMenTax Mbl HaOJIONaIH y
camiioB M. m. wagneri v M. spicilegus JIOKaJbHOE YBEINYCHHE
HAKOIIJICHUST KOHTPAcTa B JIOPCabHOW 00JacTH mepemHei
gacti OJI B OTBET Ha MPEIbSIBICHUE 3aMaxa TeTePOCIICIIH-
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Fig. 2. Accumulation of manganese ions in various areas of the main OB in M. spicilegus and M. m. wagneri males in response to

the presentation of the odor of a con-/heterospecific female or 2-heptanone.

Pseudocoloring illustrates the significance of the increase (t > 0, where t is Student’s t criterion in pixel-to-pixel comparison of the group
mean values of the signal in mouse OB) or decrease (t < 0) of the intensity of contrast accumulation in various OB areas in response
to the olfactory stimulus in comparison with (a) the control group not presented the odor or (b, ¢) the response to another olfactory

stimulus.

(uka u B 1opcaibHON 00NacT 3a/Hel (KaylainbHON) YacTH
OJI ipu HKCIIO3MIIMHM 3a1axa Mour KoHcrnennpuka. B 1anHom
HCCIICIOBAaHUH Y CaMIOB NATTEPHbI HAKOIJIGHHsI KOHTPACTa
B ocHOoBHOI OJI py npeabsSBICHUN MOYH KOH- M TeTepocTIe-
U(GUYIHBIX CAMOK JOCTOBEPHO KOppesupytoT. Pazimuuus pe-
3yJIBTaTOB MOT'YT OBITH 00y CIIOBIICHBI PA3HUIIEH XUMHYECKOTO
coctaBa Mmouu y M. m. wagneri u M. m. musculus.
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Takum 06pa3oM, ¢ OHOH CTOPOHBI, ¢ oMot sio MY MPT
YIaJI0Ch MPOIEMOHCTPUPOBAThH CIICHU(PUIHOCTh OTBETA J10-
MTOJTHUTENLHON 000HATENBHON CHCTEMBI HA 3aITaX MOYH KOH-
crien(uKa MPOTHBOIIOIOKHOTO T0JIa, 9TO COOTBETCTBYET pa-
Hee TIoJy4YeHHBIM JaHHbIM. C ApYrol CTOPOHBI, C TOMOIIIBIO
9TOTO METO/Ia HaM yIaJ0Ch TIOKA3aTh JJOKAIN3AIHIO OTBETA Ha
3araxu KOH- ¥ rerepocnenu@ukoB B 0oactu ocHoBHOM OJI,

High-technology phenotyping
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Fig. 3. Activation of neurons in the accessory OB in M. spicilegus and M. m. wagneri males in response to the presentation of the odor

of a con-/heterospecific female or 2-heptanone.

(a) The response of OB neurons to an olfactory stimulus is assessed from the intensity of Mn(ll) accumulation, directly correlating with the
level of the MRI signal in the area. (b) T1-weighted image of the accumulation of the MRI contrast in OB in response to an olfactory stimulus.
Designations: AOB, accessory OB; MOB, main OB; A, B, C, significance of differences between mean values (LSD test, p < 0.05).

pearupyroliei Ha HanboJIee 3HAYUMBIE COIHAIBHBIC CTUMYJIBI,
TaKWe Kak 3arax XUIIHUKa 1 3armax kopma (Bolon etal., 1991;
Kobayakawa et al., 2007). CrietyeT OTMETHTB, YTO I0BOJIBHO
JIOJITO CYUTAJIOCH, YTO BOMEPOHA3aJIbHAsl CUCTEMA B DBOJIIO-
IIMOHHOM IIaHe c(hOPMHUPOBAIACH KaK CIICIINATH3HPOBAHHAS
JUISL BOCIIPUSITHS COIIMAIBHO 3HAYMMBIX ISl 5)KHBOTHBIX CHT-
HaJIOB — (hepoMOHOB U (epoMoHabHbIX cMmecer (Wysocki,
1979; Liman, 1996). 3To moxTBep:kaaeTcs U TeM (paKToM, 9To
BCE M3BECTHBIC HA CETOAHSIIHUN JEHb ()ePOMOHBI JOMOBBIX
MBIIIEH BOCHPUHUMAIOTCS JIOTIOIHUTEILHON 000HATEIBLHOM
cuctemoti (Tirindelli et al., 2009; Kotenkosa, 2014). Ogaaxo
pe3yabTaThl UCCIEAOBAaHUN MOCIEAHNX JIET MOKa3alH, YTO
MIPOBECTH CTOIIb YETKOE pasjiesieHne QyHKIH HEBO3MOXKHO,
a OCHOBHAsl M JONIOJHUTEIbHAS OOOHSTEIbHBIC CHCTEMBL,
CKopee, TOMOIHSIOT JIPYT APYTa NP PAacIIO3HABAHUN PA3HBIX
curHaios (Kelliher, 2007; Tirindelli et al., 2009; Baum, 2012).
BrisBeHa akTuBanys B IIIOMEpYISIpHOM citoe ocHOBHOH OJI
MBIIICH U KPBIC MPU SKCIIO3UIIUK COSIUHEHUH, OIMMCAHHBIX
panee kak GpepomMoHbI MbIiei (XoxJioB u 1p., 2009; Johnson
et al., 2009). B cBs3u ¢ 3TUM NOTy4YCHHbIE HAMH JaHHBIC
0 pa3HOM JOKaJIM3alNU HEHPOHAIBHBIX OTBETOB HA KOH- U
rerepocrnennprieckre 00OHTEIbHbBIC CUTHAIIBI, CBSI3aHHbIE
C Pa3MHO)XEHHUEM KaK B OCHOBHOM, TaKk U JOIOJHUTEILHON
0OOHATENBHON CHCTEMaX, TPEACTABIISIOT 0COOBIN HHTEpEC U
OTKPBIBAIOT ﬂaﬂbHeﬁUjHe TICPCTICKTUBBI IJI UBYUCHU S [laHHOfl
POOIEMBL.

B Hacrosimee Bpemst oIy OIIMKOBaHBI pe3YJIbTaThl Psaa Mc-
CJIEJOBAHUH, IIOCBSIILIEHHBIX KAPTUPOBAHUIO IIPOCTPAHCTBEH-
HOTO IIPEICTABUTEIBCTBA PELENTOPOB, BOCIPHHUMAIOIINX
pasnbie onopanTsl, B OJI (Mori et al., 2006; Johnson et al.,
2009), B TOM YHCIIE [TOTyYESHHBIE C TOMOIIBIO MeTo/1a (DYHKIIU-
oHanbpHOI ToMorpaduu (Xu et al., 2003; Schafer et al., 2006).
OnHa 13 3a/1a4 TAKOTO KapTUPOBAHHSI — BBISIBIICHUE BU/I0CTIC-
U(UIHOCTH XeMOTONMUYECKOoH opranm3aiuu (chemotopic
organization) OJI. IIpu 3ToM HccIe0BaHMS, BHITOTHEHHBIC
Ha J1a0OpaTOpHBIX MBIIIAX M KpbICaX, MOKa3aJld HAJIW4YHE
pasnuuuii Mmexay stumu Bugamu (Johnson et al., 2009),
KOTOpBIE, C TOYKH 3PEHUS 300JI0Ta-3BOTIOLMOHUCTA, CII0KHO
Ha3BaTh OJM3KOPOACTBEHHBIMH. B Hamiem McciieioBaHUH
BBISIBJICHBI PAa3JIM4Xs B OTBET HAa SKCIIO3UILINIO K FeHTaHOHy-2
y IABYX AEHCTBHTEIBHO OIM3KOPOICTBEHHBIX BUIOB MbILICH.
Kak y»e oTMeuanocs Bellle, y caMiioB M. spicilegus penb-
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SIBJICHUE TCNITAHOHA-2 BBI3BIBAJIO YBEIMYCHHE HAKOILICHUS
MPT-koHTpacTa B BeHTpabHOHI obmactu 3aauei yactu OJ1, y
M. m. wagneri— B nopcansHoi oonactu OJI. Panee y mprmeit
C57BL/6], munun, renernuecku 011u3Koi k M. domesticus, 1o-
Ka3zaHa aKTUBALKS B IOPCATFHO PACTIONIOKEHHBIX ITIOMEPYIIax
B OTBET Ha TeNTaHOH-2 BBICOKOM KoHIeHTparwmu (Johnson et
al., 2009), uto coBmamaeT C MOIYICHHBIMU HAMU TAHHBIMH TSI
M. m. wagneri. IIoCKOIBKY 3artax renTaHoHa-2 BBI3BIBAJ aKTH-
BallMIO HEHPOHOB KaK OCHOBHOM, Tak U onoiaHuTeasHon OJI,
BO3MOJKHO, YTO 9TO COE/IMHEHHE HeceT (pepOMOHaNbHbIE (yHK-
IIUH ¥ Y UCCIICAOBAaHHBIX HAMHU BHJIOB. JTO MPEAMOIOKEHHE,
0e3yCIIOBHO, HY)KIAETCS B SKCICPUMEHTAIFHON MPOBEPKE.

3aknioyeHune

TomnyueHHbIe pe3yabTaThI TOATBEPK/IAI0T BEICKA3aHHOE PaHee
HA OCHOBAHWU J[AHHBIX WU3YYCHHS MMOBCICHUYCCKUX OTBETOB
Ha KOH- U TeTepocrenuprIecKie 3amnaxu MpearnoioKeHue
0 CYIIECTBEHHOM pa3HUIE CHCTEM XMMHYECKOH KOMMYHHU-
KalluK y JAByX CUMIIATPUYCCKUX BU0B Mbiiici (KoTeHkopa,
AwmbapsH, 2003). IIpu comocTaBieHUH PE3yabTaTOB 3TOTO
HCCIIE/IOBAHUS C PaHEee MOTYUYCHHBIME HE BBISIBIICHO PA3IHIUi
B MIOBEICHYCCKHIX M HEHPOHAIBHBIX PEAKIUIX Y aJJIONaTPH-
uecku (M. m. wagneri) n cumnarpudecku (M. m. musculus)
pacnpocTpaHeHHbIX ¢ M. spicilegus TOABUIOB JOMOBOM
MBIIIK. DTO HE TO3BOJISET Mpe/roarars ASHCTBUE B MPO-
1[ecce IBONIOIMK MEXaHNU3Ma «YCHICHUs» Npu HOpMHUpOBa-
HUH PEKOMYJISIIIMOHHON PEMPOTYKTUBHON 30U MEKTY
cummnarpudeckumu Bunamu M. spicilegus v M. musculus. T1o-
BUJINMOMY, BBISIBIICHHBIE CYIIECTBEHHBIC PA3IHUYHsI CUCTEM
XUMHYECKOH KOMMYHHUKAIIUU 3TUX BHUJIOB C(HOPMUPOBAIIHCH
B YCJIOBHSX aJUIONIATPHH, €lIe J0 TOr0, KaK 3TH BUJIbI CTAIH
CHUMITATPUICCKUMH.
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