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BHJIOBBIE OCOBEHHOCTH CE30HHOM TUHAMHUKHA I'YMOPAJIBHOT'O
UMMYHHUTETA Y KPACHOM U KPACHO-CEPOM ITOJIEBOK
(pon Clethrionomys) B YCJIOBUSX JKCHEPUMEHTA

JI. b. Kpaguenko
ToMckuil rocyapcTBEHHBIN yHUBEpCUTET, TOMCK;
e-mail: kravchenkolb@mail.ru

Ce30HHYIO (Maif — aBTyCT) H3MEHUYNBOCTH TYMOPAJIHbHOTO HMMYHHOTO OTBETA Ha He-
peIuMIUpyeMblii aHTUTeH (OapaHbH SPUTPOLIUTHI) HccaenoBanu y kpacHou (Clethrio-
nomys rutilus Pall., 1779) u kpacHo-cepoit nmoseBok (CI. rufocanus Sund., 1846—1847).
OOBeKTOM HccieIoBaHus OBLIIM BUBApHBIE )KUBOTHBIE B Bo3pacTe 40 u 60 mHei, moy-
YEHHBIC OT CaMOK, U3BSITBIX M3 €CTECTBEHHOU cpeibl. PaboTsl mpoBomwiu ¢ 2005 mo
2017 1. IIpm OTCYTCTBUH TIOJIOBBIX 0COOEHHOCTEH TYMOPaTLHOTO MMMYHHTETA ¥ 000MX
BH/JIOB ObLIM OOHAPYKEHBI 3HAYUMbBIC MEKBUIOBBIE pa3inuusi. OcoOu KpacHOM MOJICBKU
00eHX BO3PACTHBIX TPYIIII, BHE 3aBHCUMOCTH OT CPOKOB POXKICHHUSI, IEMOHCTPUPOBAIN
0oJiee BRICOKHIA YPOBEHh MMMYHOPEAKTUBHOCTH. MI3MEHYHBOCTh TIOKa3aTes B 3aBUCH-
MOCTH OT CPOKOB pOXJIeHHs y 000MX BUJIOB OTCYTCTBOBaJa B Bo3pacte 40 1Heii u Oblia
3HAYUTENbHA B 2-MECSYHOM Bo3pacte. KapTuHa ce30HHON AMHAMHMKU MMENA BUIOBYIO
cneunuKy. Y KpacHOH TOJIEBKU 3BEPbKU, POIUBIINECS B Mae M aBrycTe, OTINYAINCH
MaKCHUMaJIbHON HMMMYHOPEAaKTHBHOCTBIO. Y KPacHO-CEpOil MOJIEBKU 0COOU, POTUBIIIHE-
Csl B KOHIIE PEIPOTYKTUBHOTO CE30HA, HAIIPOTHB, BHIIEISUTUCH KpaliHE HU3KUM yPOBHEM
TIYMOPaJIbHOTO UMMYHHTETA. MOXHO MPEIIOIOKHUTh, YTO OCEHHHUHN MOJIbeM IMMYHHUTE-
Ta, XapaKTePHBIN JIJTsl KPACHOH MOJICBKH, ATO aJallTaIus, HalpaBIeHHAs Ha TPOTHBOICH-
CTBHE MMMYHOCYIIPECCHBHOMY BO3JEHCTBUIO CTpecca, 00yCIOBIEHHOr0 HeOlaromnpu-
ATHBIMH yCIOBHSIME cpenbl. C OTHOW CTOPOHBI, pa3iuyHasi peakiys Ha YCIOBHUS cpe-
JIbI MOJKET OTPa’kaTh BUJIOBBIC PA3IIMYMs YPOBHS PECYpCHOIO 00eCIIeYeHUs UMMYHHOM
¢yskmmn. C apyroit — BeISBIEHHAsI HAMH OCEHHSS HMMYHOCYTPECCHUSI KPaCHO-Cepoit
MTOJIEBKH, BO3MOYKHO, 3aTParuBaeT TOJILKO TyMOPAIbHOE 3BEHO HMMYHHTETA U HE Kaca-
eTcsl KJIICTOYHOTO.

© Kpasuenko JI. b., 2018
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SPECIES SPECIFIC CHARACTERISTICS OF SEASONAL DYNAMICS
OF HUMORAL IMMUNITY IN TWO CLETHRIONOMYS SPECIES:
AN EXPERIMENTAL STUDY

L. B. Kravchenko
National Research Tomsk State University; e-mail: kravchenkolb@mail.ru

We studied seasonal variation (May — August) of the humoral immune response to
non-replicating antigen (sheep erythrocytes) in the northern red-backed (Clethrionomys
rutilus Pall., 1779) and grey-sided voles (CL rufocanus Sund., 1846—1847). We used 40-
and 60-day old voles birthed in vivarium from females captured in the field. We con-
ducted experiments from 2005 to 2017. We found no sex-associated differences in these
species, but we observed significant interspecific differences. CI. rutilus (all groups) had
a higher level of immunoreactivity than CI. rufocanus. In both species, 40-day old ani-
mals had no significant relationships between the level of immunoreactivity and period
of birth. However, high significant relationships between these parameters were in 60-
day voles. The seasonal variation of immunoreactivity depended on species. In CI. ru-
tilus, May- and August-birthed individuals had maximal level of immunoreactivity. In
August-birthed individuals of CI. rufocanus, there was minimal level of this parameter.
We assume that increasing of immunoreactivity of CI. rutilus in autumn is an adaptation
to immunosuppression effect of stress induced by adverse environmental conditions. On
the one hand, different reactions to environmental conditions can depend on species-
specific resource supports of the immune function. On the other hand, autumnal immu-
nosuppression in CI. rufocanus can include only humoral immune response without the
involvement of cell-mediated immunity.

Kpacnas (Clethrionomys rutilus Pall., 1779) u xpacuo-cepast (CL. rufocanus Sund.,
1846—1847) moIeBKY SABJISAIOTCS HAaHOOJIEE MAaCCOBBIMHU IIPEICTABUTEIIMHI POA JIECHBIX
MOJIEBOK Ha Teppuropuu 3ananHoi Cubupu [1, 2]. OHE MPUHUMAIOT caMOe aKTHBHOE
ydacTre B OAJep>KaHUM IPUPOTHBIX 04aroB MHOTHX HHGpeKui 3, 4], BHOCS O0bIION
BKJIJ] B (DOPMUPOBAHHE IIUKIMYSCKUX M3MEHEHUH UX IMHEMUYECKON aKTUBHOCTU. B
KaueCTBE OIHOW M3 MPUYHMH CE30HHBIX U MHOTOJIETHHX KOJIEOaHNH 3apayKeHHOCTH ITOITY-
JIAIUI TIOJIEBOK TIApa3suTaMu U BO3OYIUTENIMH WH(PEKINH paccCMaTpUBAIOT U3MEHEHUS
HMMYHHUTETA XUBOTHBIX [5], 4TO ompenenseT akTyalbHOCTh JaHHOH paboTel. MHoOrue
BHETPONUYECKUE BUABI IPHI3YHOB JEMOHCTPHUPYIOT CE30HHBIE H3MEHEHUS B PEIPOAYK-
TUBHOH (hU3MOJIOTHH, ypPOBHE METabOIM3Ma 1 UMMYHHOU QYHKIUH [6], HITIOCTpUpYS
KOMITPOMHUCCHOE IepepacipeiesieHue PECypcoB OpraHu3Ma MEXKAY 3TUMHU PECypCOeM-
kMU pyHKnusimu. Takum 00pa3om, 1eNbIo TaHHOM paOdoThI OblIa OLIEHKa 3aBUCIMOCTH
MMMYHOPE3UCTEHTHOCTH TIOJIEBOK JIBYX BHJIOB OT CPOKOB POXKACHHS.

Hccnenosanus nposoawsiu ¢ masi mo aBryct 2005-2017 rr. B okpectHOCTX T. ToM-
cka. bepeMeHHBIX caMOK paccMaTpUBacMbIX BUAOB OTJIABJINBAJIN B IPUPOAHBIX OHOTO-
nax M TMOMEINAIN B BUBAPUH, I1I€ COAEPKAIN WHANBUAYAIBHO B CTaHIAPTHBIX CaJlKax
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[IPU €CTECTBEHHBIX TemIeparype u poronepuone. OObeKTaMu UCCIeI0BaHUN OBLIN TO-
TOMKH TIEpBOTO MOKOIeHUs1. OLEHKY COCTOSHUS T'yMOPaIbHOIO UMMYHHUTETA TIPOBOAMITN
Ha 40-i1 u 60-i1 neHp mocne poXkAeHUs neTeHbimeil. [lokasareneM IMMYHOPEAKTHBHO-
CTH CUHTAJIM KOJIMYECTBO aHTHTEN00pasyronux kietok ceneseHku (AOK), dopmupyro-
LIMXCS B OTBET HA BBEACHUE HEPEIIMLUPYEMOrO aHTUI'€HA (3pUTPOLUTOB OapaHa) [7].
PasmepHbIe paznuuus ucciaegyeMbIX BUAOB YCTpaHsil, oTHOcs 3Hauenust AOK k macce
TeJa, 3aTeM JaHHbIe JIOTapU(pMHUPOBANIH B LEISX MPUBEICHUS paclipeaeeHus ToKa3are-
7Sl K HOpMalbHOMY BHy. [Ipy ctarncTryeckoit 00paboTKe UCTIONB30BaIH JUCIIEPCHUOH-
weiii ananmn3 ANOVA n LSD-tecr.

ComtacHo pesynbraraM TPeX(paKTOPHOTO TUCTIEPCHOHHOTO aHann3a (BUJ, ITOJI, Me-
CSIII POXKICHUS ), YPOBEHb I'YMOPAJIbHOTO HMMYHHUTETA KUBOTHBIX 3aBHCEIN OT BHJIA OCO-
ou (F s 145.5; p < 0.0001) 1 coBMECTHOTO ACHCTBUS BUJA M CPOKOB POXKICHUS
(F(S’SM): 2.7; p <0.05). Bousinue nona (F(LSM): 0.5; p=0.5), a Tak:xe COBMECTHOE BJIH-
SIHME BCEX TpeX (PakTOpoB ObLIO HE 3HAYUMO (F(3~5 sy = 0.7, p=0.6). l3-3a orcyrcTBus
MTOJIOBBIX Pa3NIMUMi B JATBHEUIIIEM 3TOT (DaKTOp HE YUUTHIBAIH. AHAJIN3 CE30HHON U3-
MEHUYUBOCTH YPOBHSI HMMYHHUTETA IIPOBOAMIIM C YUE€TOM BO3pacTa )KMBOTHBIX M CPOKOB
poxnenus. Kak nokaszan tpexdaxtopabiii ANOVA (Bu, BO3pacT, MeCSI] POXKISHUS ),
MMMYHHUTET T0JIeBOK MMel BUoBbIe pasmuyns (F o, =150.4; p <0.0001), BospacTHbie
(F s = 10.1; p £ 0.002), a Taxxe 3aBUCENI OT COBMECTHOIO JICHCTBUS BCEX TpeX (ak-
TOpPOB (F(s,s = 3.4; p <0.02). deranpupiit ananu3 LSD-rpynm mokasani, 9To KpacHas
MOJIEBKa B IIE€JIOM XapaKTepu3yeTcsi 0oiee BBHICOKHM, MO0 CPAaBHEHHIO C KPaCHO-CEPOH,
YPOBHEM I'yMOPaJIbHOI'O MIMMYHUTETA. MEXBUAOBBIC Pa3InyKsl ObUIM 3HAYMMBI BO BCEX
BO3PACTHBIX I'PyIIax BHE 3aBHUCUMOCTH OT CPOKOB POXKIECHHUS KUBOTHBIX (p < 0.02—
0.0001 — mst 40-mHEeBHBIX 0cobei, p < 0.01-0.0001 — s 60-nHeBHBIX). Ce30HHAS TU-
HaM#Ka (POPMUPOBAJIACH B XOZE BO3PACTHOTO CTAHOBJICHUSI MIMMYHHOW CHCTEMBI: B BO3-
pacte 40 gHEl oHa OTCYTCTBOBAJIA, TOTJA Kak B 2-MECSIYHOM BO3pacTe ypOBEHb UMMY-
HUTETa y 000MX MCCIIETOBAaHHBIX BUIOB U3MEHSIICS B CBSI3U CO CPOKAMHU POYKICHHS OCO-
Ou, MpyuYIeM XapaKkTep 3TOH 3aBHCHMOCTH 00J1a1all BUIOBOHW crieUPUKONA. Y KpacHOM
MOJICBKM MAaKCUMaJIbHOM MMMYHOPEAKTHUBHOCTBIO OTIINYAINCH 3BEPbKH, POAUBLINECS B
Mmae 1 aBrycre (p <0.01 u p <0.002 — mo cpaBHEHUIO C UIOHEM). Y KpacHO-CEpOH MOJIeB-
KM 0COOM, POIMBIINECS B KOHIIE PEIIPOILYKTUBHOTO CE30HA, XapaKTepU30BAINCH KpaiiHe
HU3KHM YpOBHEM ryMopajbHoro uMmMmyHurera (p < 0.02 — o cpaBHEHHIO ¢ HIOHBCKUMHU
JKUBOTHBIMH).

HccnenoBanus CE30HHBIX N3MEHEHU IMMYHHUTETA IEMOHCTPUPYIOT B OJHUX ClIyda-
SIX CHW)KEHHE UMMYHHOH (DyHKUNHU B 3MMHUI [IEPUOJ 110 CPABHEHHIO C BECHOM U JIETOM
[8, 9]. ABTOpBI CBSA3BIBAIOT CE30HHYIO MMMYHOCYIIPECCHIO C (PH3HUOJIOTHIECKUM CTpec-
COM Ha YCJIOBHS OKpy»Karomien cpeabl. Jlpyrue uccienoBaHusi FoBOpPAT O 3UMHEM YCH-
JieHUH (PYHKIIMA UMMYHHOH cuctemsl [10, 11]. B aToM citydae aBTOpBI MPEAIoiarar,
YTO CE30HHOE TOBHIINIEHUE MMMYHUTETA HEOOXOAUMO KUBOTHBIM ISl IPOTHBOICHCTBUS
CTPECC-0IOCPEA0BAHHON HMMYHOCYIPECCHH BO BpeMst 3UMbl. COITIacHO HAILIUM Pe3yilb-
TaTaM, TOJIKO KpacHas MoJIeBKa AEMOHCTPUPOBala OCCHHUH OAbeM UIMMYHUTETa, 00e-
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CIICUUBAIOIINY IPOTHBOJICHCTBUE HEOIATONPUSTHBIM (akTopaM cpeibl. Bmecte ¢ Tem
BBISIBIICHHAs HAMM OCEHHSISI MMMYHOCYIIPECCUSI KPACHO-CEPOM TMOJIEBKM MOXKET 3aTpa-
TUBaTh TOJIBKO TYMOPAIBHOE 3BEHO MIMMYHHUTETA M HE KacaThCs KIeToIHOro. CTONb OT-
JINYAOUIAsICsl peaklys Ha YCIOBHSI CPEIbl MOXKET OTPaXKaTb BUIOBBIC PA3INuUsl YPOBHS
pecypcHOro obecredeHnss UMMYHHOH (DyHKITHH.
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