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BriepBble MpoBeaeHa OLIEHKA pa3HOOOpa3Ks mapaMeTpoB CUCTEMbI KPACHOM KPOBU ¢ IPUMEHEHNEM METOIOB
MHOTOMEPHOTO ¥ MUH(OPMAIIMOHHOTO aHaIM3a Y CMHaHTporna M. musculus v IIAPOKO pacipoCTpaHEHHOTO Te-
mucuHaHTpona A. (S.) uralensis B ycnousix cpenHeropbsix LlentpansHoro Kaskasa (ITpuansopycee). B pabore
BBEICHO IMOHSTHE aKTYaTbHOM “HUIIM” TapaMeTPOB CUCTEMBI KPAaCHOI KPOBY B MHOTOMEPHOM ITPOCTPaH-
cTBe onucatenbHoit Monenu. Huim A. (S.) uralensis u M. musculus 6611 yeTko nuddepeHIMpoBaHbl, TpU-
yeM 00beM HUIIM A. (S.) uralensis CylieCTBeHHO IIpeBHIIIan 00beM HUIIU M. musculus. OmicaHbl MEXBHU-
JIOBBIE Pa3IN4usl B CE30HHOI PEryJISIIUM TTapaMeTpoB KpoBU, Kotopasi y A. (S.) uralensis 6buta 60siee CI0KHO
OpraHM30BaHa M OTYETIMBO LIMKJIMYHA OT “3UMBbI” K “oceHn”. IlomydeHHBIC pe3yIbTaThl MO3BOJIMIIN COC-
JIaTh BBIBOJ, O TOM, YTO I10 cpaBHEeHMIO ¢ M. musculus, A. (S.) uralensis, pean3syeT 60Jjiee THOKYIO CTPaTETUIO
ajanTaiy K Ce30HHBIM U3MEHEHUSIM B OKpYXKawollell cpene. AITpoOMpoBaHHAs METONOJIOTHS aHaIn3a
JMaHHBIX JAET BO3MOXHOCTb PacCMaTPpUBAaTh pe3yIbTaThl YACTHBIX UCCIETOBAHUI PETYISLIMA CUCTEM KPOBU
MJICKOTTUTAIOIINX B IIMPOKOM KOHTEKCTE ITPOGIeM OMOJIOTMIECKOTO pa3HOOOpas3us, IMHAMUKYU U CaMOOP-
raHu3aluy OUOJIOTMYECKUX CUCTEM.

Knouesvie cnosa: Apodemus (Sylvaemus) uralensis, Mus musculus, Llenrpanshbiit KaBkas, cucreMa kpacHoit
KPOBH, 3PUTPOITO33, pa3HOOOpa3ne, SHTPOIINS, CAMOOPTaHU3aIMs, agalTallis
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BBEIAEHME

®deHoMeH GMOIOrMYECKOro pa3HooOpa3ust oOHa-
PYXMBAETCS HA BCEX YPOBHSIX OpraHU3alll XXUBOIA
matepuu (ITy3zauenko, 2009). BHumaHue 610J0TOB U
o01ecTBa (hOKyCcUpyeTCs IpEeUMYIIeCTBEHHO Ha CJie-
Iylomux acriekrax aroro peHomena (Wilcox, 1984;
Harper, 1994; JIe6eneBa u np., 2004): reHeTUYECKOE U
MOJIeKyJIsIpHOe pazHoobpasue (Campbell, 2003), Bki1ro-
yast MOpdOJIOrM4ecKoe, TaKCOHOMUYECKOE, DKOJIOTH-
yeckoe/3KocucTteMHoe (Sahney et al., 2010), a Takxe
pazHooOpasue YHKLMI, KOTOpble OpraHW3Mbl Bbl-
MOJIHSIOT B cooOiuecTBax U 3kocuctemax (Petchey,
Gaston, 2006). PazHooOpa3ue mapaMeTpoB (pu3uno-
JIOTUYECKUX aJanTalliii OpraHu3MOB, IpUHAIJIEeXKA-
IIUX K OMHOMY WJIM Pa3HBIM BUAAM, HE OTHOCHUTCS K
“IormyJIsIpHBIM” HaIlpaBJIeHUSIM MccenoBaHmii (Spicer
et al., 2019). BmecTe ¢ TeM ecTeCTBEHHO I10Jararh,
YTo pa3zHooOpa3re Ouana3oHOB (PU3MOJOTUUYECKUX
peaklii BUIOB Ha U3MEHSIIOLIMECS YCJIOBUSI Cpelibl
BO MHOTOM OITpeIeisieT BO3MOXHOCTH UX aJanTaluu

Y OTPAaHUYMBAET UX COBPEMEHHOE PaCIIPOCTPaHEeHME
TaKXK€, KaK 1 BO3MOXHBIC p€aKllMM Ha M3MCHCHUA
MIOOATBHBIX MTAPAMETPOB CPEIIbl B OyayIIeM.

HMccnepoBaHue MexaHU3MOB ajanTaluy K TUIIO-
Kcuu (PU3MOTOTHYECKUX, MOJIEKYJISIPHBIX 1 OMOXM-
MUYECKUX), KOTOpBIe HAaIlpaBJIeHbl Ha MOIIepKaHue
MoJaYy KUCJIOpOoaa K TKAHSIM Y/WIN CHUKEHHE B €TO
MMOTPEOHOCTU HA KJIECTOYHOM YPOBHE B YCIIOBUSIX €TO
HU3KOI0 MaplUuajbHOrO JAaBJICHUS B TOpax OCTaeTCsl
OIHOM M3 aKTyaJlIbHBIX 3aJa4 COBpeMEHHOII 610oJI0-
run (bonbmakos, 1972; Storz, 2007; Storz et al.,
2009; Li et al., 2021a, 2021b; Dzal et al., 2015; Dzal,
Milsom, 2019).

JaHHOe wuccliemoBaHUE TIOCBSIIEHO KOJIMYe-
CTBEHHO OLIEHKE Pa3HOOOPa3HsI TapaMeTPOB CUCTEMBbI
KPaCHO KPOBU Y ABYX BUIOB MBIIIEBUIHBIX IPHI3yHOB
(Matast JiecHast MbIb (Apodemus (Sylvaemus) uralensis
Pall.) u nomoBast mbltib (Mus musculus L..) B cBsI3U ¢
X OOUTAaHMEM B YCIOBUSIX TUTIOKCUM, TEMIIEPaTYPHBIM
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rpagrieHTaM B pa3HBIe CE30HBI TOIa B YCIIOBUSIX CpEIHE-
ropbs Llenrpanpaoro Kaskaza (ITpusib0pyche).

ITo naHHBIM MOJIEKYJISIPHO-TEHETUYECKUX UCCTIe-
noBaHuit B ropax KabapnuHo-bankapckoit Pecry6-
Juku (KBP) orMedeHa TOJBKO 10XXKHO-eBpoOMeicKas
XpoMOCOMHasg ¢dopMa MaJloil JIECHOM MBIIIH
A. (S.) uralensis (Amiokosa u ap., 2016), apean Ko-
Topoii oxBaTbiBaeT Becb KaBkas, 3akaBkasbe, Maiyto
Azuro, bankanckom nosyoctpoB u Kapnater (borma-
HOB U ap., 2009; CraxeeB u ap., 2011).

M. musculus B KaBKazckoM permoHe MHOTOYMC-
JICHHBI BUII, OOUTAIOIINIA B IPUPOTHBIX M aHTPOIIO-
TeHHBIX OMOTOIIAX OT YPOBHS MoOpsI A0 Gojee dem
2000 m Han yp. M. B [1pusns0pyche BUI IBASIETCS MO-
noneM BeesieHieM (TemOoroB, IlIxamemuines, 1984),
U KPYTJOTOIUYHO OOUTAET TOJBKO B CTPOEHUSIX Ue-
snoBeka (TemboToB, 1972; Tem60TOB 1 Ap., 2009; Em-
kuzheva et al., 2018). I'emucunanTpor A. (S.) uralensis
Ha KaBka3ze Hacenset 6moTonsl 1o 3000 M Hax yp. M.
(TembotoB, 1972), a B cpeaHeropbsix LleHTpanibHOro
Kaskas3a siBIIsieTcsI cCaMbIM MaCCOBBIM U IIIMPOKO pac-
MPOCTpaHEeHHBIM BUIOM TPBI3YHOB.

B cpenHeropre nmonyasiuyM oOOUX BUIOB MCITBI-
TBIBAIOT BO3IEHCTBME XPOHUYECKOW TUITo0apude-
CKOM TUTIOKCUM, a B 3UMHMIA CE30H U OTHOCUTEIBHO
HU3KUX TeMIiepatyp. Y M. musculus HU3Kue TeMIle-
paTypbl ¥ BBICOTA HaJ YPOBHEM MOpPS BBICTYIAIOT B
Ka4yecTBe JIMMUTHUPYIOIINUX 3KOJIOTMYECKUX (haKTO-
poB ([JJoMoBast MbILIb ..., 1996). [1pu aTOM Mpearno-
yutaeMas Temreparypa y M. musculus 3Ha9UTEIIHHO
BbIIe (CpemHUe 3HaYeHUs1 B Tipenenax 28—34°C),
yeM y A. (S.) uralensis (23—26°C COOTBETCTBEHHO) U
JpYTUX TPBI3yHOB, OOUTAIOIIMX B €CTECTBEHHBIX
ycnosusx (Kamadyxos, 1969).

Panee namu (EmkyxeBa u ap., 2021, 2022) y
M. musculus u A. (S.) uralensis u3 I1Ipuaabopycs ObL1a
OomnucaHa Ce30HHAas IMHAMMKa 3pUTpoHa (mapaMeT-
pBI 3PUTPOINO33a KOCTHOTO MO3ra U Iepupepude-
CKOIl KPOBHM) B YCIOBHUSIX XPOHMUYECKON T'MIIOKCUM.
Bout oOHapyKeHbI OTJIMYMST MEXKIY BUIaMMU, HO Ha
KOJIMYECTBEHHOM YPOBHE BUIOBbIE OCOOEHHOCTH Ce-
30HHOM M3MEHYMBOCTHU ITapaMeTPOB CUCTEMBI Kpac-
HOM KpOBU NOAPOOHO HE UCCIEIOBAINCD.

B 1011 paboTe MBI, TI0 AaHAJIOTHH C “3KOJIOTMIECKOI
Humreit” (Hutchinson, 1957; Soberon, Arroyo-Pefa,
2017), BBeIU NOHSATHE “peaqn30BaHHON/aKTyaIbHOM
HUIIN’ TTapaMeTpOB CUCTEMBI KpacHoii KpoBu (blood
system parameters niche, BSPN) B MHOoromepHom
MIPOCTPAHCTBE OIMMCATEJILHONM MOIEIN X U3MEHYM-
Boctu. OmnucareiibHas MOJIEIb 3aJaBajach JMHEIHO
HE3aBUCUMBIMHU OOOOIIEHHBIMU IIEPEMEHHBIMU —
koopauHatamu (Puzachenko et al., 2017; Puzachenko,
2023). IIprnuem MaTeMaTU4eCKuUii cCocoO MoaydeHUs
MOJEJIU TrapaHTUPOBaJ TO, YTO KOOPIAMHATHI COAEP-
Xany MHOopMaIuioo 00 IUCHEepCUU MHOXKECTBA MC-
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EMKY2XEBA u np.

XOIHBIX ITapaMeTpoB KpoBu. OrmmicaTeabHass MOIEITh
3amaeT “IIPOCTPAHCTBO BO3MOXHOCTEM», BHYTPU KO-
TOPOI0 pealibHble HAOJIOASHUS OTpakeHBI B BUJIE
MHOXECTBA TOUEK, KOTOPbIe MHTEePIIPETUPYIOTCS KaK
“MHKPOCOCTOSIHUSI” CUCTeMBbI KpacHoii KpoBu. KoH-
durypamuss MHOXKECTBA MHUKPOCOCTOSSHWU B IIPO-
CTpaHCTBE MOIEIU omnpeneiisieT GopMy M pasMephl
BSPN. OnucarenpHasgd MOIENb MO3BOJSIET OLIEHUTH
pa3HooOpa3ue (SIHTPOIUIO, MEPY CAMOOPraHU3aI ! )
BCEM “cuUcTeMbl” WM OTIOEIbHBIX 00J1acTeil MOIEIIb-
HOTO TIPOCTPaHCTBA, COOTBETCTBYIOLIINX, HATIPUMED,
BUAaM (MOJIENb AJIsl ABYX BUOOB) MJIM OTIACIILHBIM Ce-
30HaM (MOIENb IJIsi OMHOTO BUIa). TakoKe MOSIBISIET -
CsI BO3MOXHOCTb OLIEHUTh CXOACTBO/pa3inune MexX-
ny BSPN B TepMuHax repeceuyeHust HUILL.

Ilens naHHoO¥ paboOThI cocTosia B BepubUuKaiuu
METOMOJIOTUM MCCeN0BaHUsl pa3HOOOpasus mMapa-
METPOB CHUCTEMbl KpAacHON KpOBH, BKJIIOYaolleit
KOMOMHALIIO MHOTOMEPHOT0o Y MH(MOPMALIMOHHOIO
aHanu3a, Ha TIpUMeEpe JBYX BUIOB — CHUHaTpomna
M. musculus u remucuHanTpona A. (S.) uralensis — B
cpenHeropbe [TpuanbOpychs.

MATEPHAJI 1 METObI

PaiioH ucciiemoBaHus OTHOCUTCS K CyOaIbITUIACKO-
My TIOSICY BIBOPYCCKOTO BapraHTa, KOTOPBI OTHOCUT-
¢S K BOCTOYHO-CEBEPOKABKA3CKOMY THUITY TOSICHOCTH.
Kinumar ymMmepeHHO KOHTMHEHTaJIbHBIN (Tabi. 1), 3a
CYEeT CBOOOIHOIO IPOHUMKHOBEHUSI KOHTMHEHTAIb-
HBIX CYXMX BO3OYIIHBIX IIOTOKOB ¢ IIpuKacnuiickoi
HU3MeHHOCTH B ropkl (Cokonos, TemGoToB, 1989).

OTJI0B JIECHBIX M JOMOBBIX MBIIIIEH MPOBOAWIN B
OIHU U Te Xe Mepuoabl: B sHBape (“3uma’), arpese
(“BecHa”), utojie (“neto”) u B oKTsI0pe (“oceHb”) B
CPEIHETrophbsIX Ha TEPPUTOPUN HALIMOHAIBLHOTO Tap-
ka “ITpusnbbpycbe” (43°15" c.u1., 42°38 B.1.) B HOC.
DIILOPYC M B €r0 OKpeCTHOCTX Ha BeicoTe 1800 M Hax,
yp. M. B 2007—2009 rr. OT/10B OCYIIECTBIISIN Tpallyi-
KOBBIMM KMBOJIOBYIIIKAMHM CTaHIAPTHBIM METOIOM

Taomuuna 1. KiimMaTuyeckue XxapakTepuCTUKM pailoHa UC-
cieqoBaHus: HalMOHalNbHBIN TiapK “IIpuans6pyche”,
noc. Dasopyc, KbBP B 2007—2009 rr. no 1aHHBIM METEO-
craHiuu Vantage Pro2 6152 Davis, CIIIA

CpenHeMecsTaHOe
KOJINYECTBO

Cp COHEMECAYHAaA

[TokaszaTenu Temmepartypa, °C OCAIKOB, MM
M M
3uMa (SIHBaph) —2.12 60.11
BecHa (ampenb) 5.66 63.46
Jleto (u1071b) 14.11 74.36
OceHb (OKTSIOpD) 6.49 67.76
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Tabomuna 2. Xapaktepuctrka oobeMa BoIOOpKU A. (S.) uralensis u M. musculus n3 paitoHa ucciienoBaHU — HAllMOHAJIb-

Hblit napk “IIpuanpopycbe”, moc. Diasopyc, KbP

AuBapp Arpenb Hronb OKTs0pb
Bun Hroro
@ 3 @ 3 @ 3 @ 3
A. (S.) uralensis 10 12 12 23 36 34 33 20 180
M. musculus 19 21 12 17 12 47 39 31 198
Hroro 29 33 24 40 48 81 72 51 378

JnoByiiko-n1uHui (KapaceBa u ap., 2008). B kauecTBe
MPUMaHK! MCIOJb30BaIM KyCOUYKHU Xjieba, CMOYCH-
HOT'O B paCTUTEIbHOM MacJie. 2KMBOTHBIX TOCTABJISLTA B
JTabopaTopuIo, PACITOIOKEHHYIO TTPUOIM3UTEILHO Ha
TOI1 JXe BBICOTE Hall ypOBHEM MOPSsI, Ha KOTOPOI IIPOU3-
Boawin oTiioB (ctaumoHap UBI'T B [Ipuansdpyche) u
MoBeprajav NepBUYHON KaMepalbHOU 0OpaboTKe.

B paGore ucnonb3oBaHbl JaHHBIE O MapaMeTpax
KPOBHU TIOJIOBO3PEJIbIX KMUBOTHBIX (adultus), mosy-
yeHHbIe OT 180 ocobeii A. (S.) uralensis u 198 ocobeit
M. musculus (Tabi. 2). OTHOCUTEIBHBINA BO3PACT XKM-
BOTHBIX OIIPENesIsUIM Ha OCHOBAaHWUH KOMITJIEKca ITPH-
3HAKOB CTEPTOCTHU 3yO0OB, MACCHI TeJla, COCTOSTHUS Te-
HepaTUBHBIX opraHoB (1IBapi u ap., 1968; KapaceBa
u ap., 2008).

IMTonpoOHOe omnucaHWe METOIOB HCCIEIOBAHUS
MPUBOAMUTCS B HAIIIMX MPeabIAymx padorax (EMky-
XeBa u np., 2021; EmMkyxeBa u ap., 2022). IIpenapa-
Thl KOCTHOTO MO3ra U3 O0eIpeHHOl KOCTH TOTOBUJIU
Ha MpeIMETHBIX CTeKJIaX U OKpallMBaJui KOMOWHMU-
poBaHHBIM MeToaoM (o Maii-IproHBasibay u Poma-
HoBcKoMy-ITum3a) OT Kaxaoil ocoOu roTOBUJIN 110 2
npenapata. Mopdosiornueckuii aHaau3 KJIETOK
KOCTHOTO MO3ra (COOTHOIIIEHHE KJIETOK JIeHKOLIM-
TapHOrO W 3PUTPOOJACTHOTO DPsifia) MPOBOIUICS C
MOMOIIIbIO MUKpocKomna Axio Imager. PeTUKyTOLUTEI
kpoBu (RET) — mosonabie, He3pesble 3pUTPOLIUTHI,
coliepXkalllie OCTaTKM SIAEPHOro Marepuana, U Uux
napluanbHblii cocTaB no crerieHu 3peaoctu (RET-I,
RET-1I, RET-III, RET-1V) Ha | ThIC. KJIeTOK Mcclie-
IOBajlM Ha MHKpOIIpernaparax, OKpalleHHBIX 1%
pacTBOpPOM KpacuTessi OpUIMaHT-Kpe3uaoay 1o
JI. Teitnbmeitepy (Tomopos, 1968). OmpenescHbI
clienylolue napaMeTpbl Nepudeprudeckoil KpoBU:
KOHIeHTpanusi remornoouHa (HB, r/m), remaro-
kputHoe uuciio (HCT, 006. %), KoJTU4eCcTBO 3pUTPO-
mutoB (RBC, mux B 1 Mki), cpenauii nmamerp 100
sputpouutoB (DM, MKM), cpenHee colepkaHue re-
MomntobuHa B aputpouure (MCH) B mmkorpammax (Iir),
CPEMHIO KOHIIEHTpAllMI0 TeMOIJIOOMHA B 3pUTPO-
uute (MCHC) B r/n, cpenHuii o6beM 3pUTpOIIATA
(MCV) B Kybuueckux MmukpomMerpax (Mkm?>) (Puran
u ap., 2000; Mensbimkos, 2012). Dpurpomnoas (ERP, %)
U BPUTPONOATUYECKYIO (DYHKIIMIO KOCTHOTO MO3ra
n3yJaan 1o MOpQPOJIOTUN KIIETOK 3PUTPOOIIACTHOTO
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psina ¢ muddepenumanmeit Ha spurpoonactel (ER, %),
GasopuabHbie (BS, %), mommxpomaroduinbHbie (PL, %)
u okcudunbHble (OX, %) HopMoGiacTel Ha 500 Kite-
ToK (TomopoB, 1968). McciiemoBaHue BBIITOJHEHO B
COOTBeTCTBUM ¢ EBpormelickoii KOHBEHIIWEN O 3a1m-
T€ MO3BOHOYHBLIX XXWBOTHBIX, MCIIOJb3YEMBIX IS
SKCIEPUMEHTAJILHBIX U IPYTUX HaydHbIX Lieaeit (EB-
porneiickast KOHBEHIIUS O 3alluTe..., 1986).

CraHpgapTHas cTaTUCTUYECKasi 00paboTKa JaHHBIX
TSI KasKIOro MapaMeTpa BKJIIoYaja OLeHKY CPEIHETO
3HAYCHMsI, €r0 CTaHAAPTHYIO OLIMOKY, pacdyeT OTHO-
CUTEBHBIX nojieit nucnepcuu (v, %), oOyCIOBIIeH-
HBIX BIUSTHMEM Tpex (akTopoB — “BuA”, “mona” u
“ce3on” (Variance Components, MANOVA c rHe3-
noBbiM musaiitHoM (Crump, 1946; Rasch, Masata,
2006)). PacnpeneneHuss 3HaYeHWIl MapaMeTpoOB
BHYTPM KaXXIOrO0 BHIA COOTBETCTBOBAJIM HOPMaJlb-
HOMYy pacnpeneneHuio. OgHako B psiie CaydacB HE
COOJII0IAJIOCHh YCJIOBUE TOMOTEHHOCTM HUCIIepCUit
(1o Tecty JleBuHa). IToaTomy Wist cpaBHEHMST CPETHUX
BEJIMUYMH TTapaMETPOB HCITOIL30BAIM He OOBIYHBIN F
Kpurtepuii, a F'rect Yamua (F Welch test) (Welch, 1951),
KOTOPBIIA MOXHO PEKOMEHIOBATh IJISI MCIIOIb30Ba-
HU Bo Beex ciydasx (I[Tomos, 2016).

MHoroMepHbIe OITMcaTe/IbHbIe MOIEIN IIOJIyde-
Hbl Ha OCHOBE€ MaTpHulibl €BKJINIOBBIX ILI/ICTaHLll/Iﬁ
MEXIy BCEMU TTapaMU XKMBOTHBIX, 00paboTaHHOI 3a-
TeM METOJIOM HEMETPUYECKOTO MHOTOMEPHOTO IIIKA-
JnupoBaHus. [1py 3TOM HUCXOAHbBIE MapaMeTPbl KPOBU
(P) paHXVPOBAJIUCH, IJIsl IPUBEICHUS UX K EAUHOMY

. pr r
MacmTa6y. B - (PI - Pmin )/(Pmax - Pmin)’ roe E -
PaHXXMWPOBAHHOC 3HAYCHUE IMapaMeTpa B MUHTECpBAJIC

or0nol, P, Pn.x — MUHUMIBHOE M MAKCUMAJIBHOE

SHA4YCHUEC rnmapaMeTpa B BLI60pKC COOTBETCTBEHHO.

OnrtumanbHasg pasmepHocTh, d, (Puzachenko,
2023) — yncno He3aBUCUMBbIX KOMIIOHEHT U3MEHYMBO-
CTU WIM KOOPIMHAT, ObLIO ONpeAe/IeHO PaBHBIM TPEM
JIJ1s1 IBYBUIOBOM Moaenu, 6 — mig monenu A. (S.) ural-
ensis u 5 — njist monenu M. musculus. bruonornyeckast
WHTEpPIIpeTallis KOOPIWHAT AAeTCd Ha OCHOBE HX
KOPPEJSLMY C UCXOOHBIMU TTapaMeTpaMu KPOBU.

C uebio U3MepeHMs pa3HOOOpa3usl mapaMeTpOB
CUCTEMBI KpaCHOﬁ KpOBU IIPUMEHWJIN 3JICMEHTBI UH-
dopMaMoHHOTO aHamM3a. [I1st 0000IIeHHO OlLIEHKHN
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pa3zHooOpa3us cUCTEMbl KpaCHOI KPOBU BbIUMCIISLIIN
surponuio Illlennona (H, bit/ind.) m Mmepy camoopra-
Huzauuu (R). DHTponus pacnpeneaeHusI MUKPOCO-
CTOSTHMM B 0OOBEME OMNUCATEIbHOU MHOTOMEpPHON
MOJIeJIU, OIPYTUMU CIoBaMM InupuHa/o6bemM BSPN

onpenesiachk mo dopmyne: H = Zj_l Zf_l Pitog,Pi s
rae d — 4ucio KoopAauHat Monaenu, k = log,(N) + 1
(Sturges, 1926) — uyucno rpaganuii KOOpAWHAT, IO
KOTOPBIM PAaCCUMTBIBACTCS YaCTOTa BCTPEYaeMOCTU
(= BBIOOPOYHAS BEPOSITHOCTD) p;, N — 00bEM BBIOODKHU.
B cnyyae monenu nj1ist AByX BUAOB, /N COOTBETCTBYET
CYMMapHOMY OOBEMY WX BBIOOPOK. AHAJIOTMYHO,
00BbeMbl BUIOBBIX BSPN 1151 oTHeIbHEBIX “ce30HOB”,
ompenesuiuch npu N, paBHOM 00beMy BBIOOPKM
KOHKPETHOTO BUaa. Tak Kak KOOpAUHATHI MOJEIN —
HEIpepbIBHbIE MEPEMEHHbIE, UX DHTPOMUSI OECKO-
HeuyHa. [ToaTomy 31€Ch MCIIONB3YETCSI TEXHUYECKUIA
MIpHUeM 13 apceHasia Teoprur MH(OpPMAIIMM, COCTOSI-
III1i1 B 3aMeHE HEeIIPEPBIBHOIO CUTHAJIA TUCKPETHBIM
(BoabkenmreitH, 1986). 17151 3TOro Ha BCeM BO3MOXK-
HOM CIIEKTPE 3HAYEHUN HETIPEPBIBHOU MEPEMEHHOMN
yCTaHaBJIMBAETCS Me€pa TOYHOCTU (B HaIlleM Ciiy4yae
aHaJIOrOM BBICTYIIAeT IIMPUHA MHTEPBajia Ipagalun
KOOpIMHAT WM IIIara KBaHTOBaHUS, k), B Mpelnenax
KOTOPOI 3HAaYEHUSI CUTHAa IPUHUMAIOTCS IIPaKTU-
YyeCKM HepaszInuyuMbiMU. B pesynbraTe cTaHOBUTCS
BO3MOXHA MPUOJMIKEHHAsT OILIEHKAa DHTPOIUU He-
MpepbIBHOM NepeMeHHoil. BacxkHoe cBOMCTBO Moaen
BSPN cBsg3aHO ¢ OPTOTOHAIBHOCTBIO €€ KOOPIMHAT.
BDTO CBOIMCTBO 00€CHeYrBaeT KOPPEKTHOCTh OIlepa-
UM CYMMMPOBAHUS SHTPONUIA, paCCYMTAHHBIX IS
KaXX10i MepeMEHHOM B OTIEIbHOCTHU.

Mepa caMoopraHu3aliuy BbIYUCISUIACH MO (hopMy-
qe: R =1 — H/dlog,k, Tne BTOpoit ujieH pa3HOCTU —
oTHocuTenbHbl 00beM BSPN, npoussenenue dlog,k —
MaKCUMaJbHO BO3MOXHAas SHTPONUS TIPU JaHHOM k
U paBHOMEPHOM pacrpeaeeHU MUKPOCOCTOSTHUI
o “o6beMy” moaeu. st cpaBHEHUSI SHTPOTIUIA UC-
nonb3oBau -kputepuit (Hutcheson, 1970) c oueH-
KOM CTaTUCTUYECKOI 3HAUUMOCTH (p).

R (redundancy) (Shanon, 1948) oTHOCUTCS K BaxK-
HelmuMm cucteMHbIM napametrpaM (Foerster, 1960).
Teoperuuecku R Bapsupyer ot 0 no 1. Cuctemsl, mis
KoTopbIx R Menbie =0.31, Ho 6onbiie =0.1, OTHOCITCS
K KaTeTopuHM “KBa3uAeTepPMUHUPOBAHHLIX” 1 eciau R
HaxoauTcs B MHTepBaJie oT =0.1 1o 0 — K Katreropuu
“croxactuuyeckux” (bup, 1963). I1lo mepe npuban-
XKEHUS ImapaMeTpa K 1, yBeIn4uBaeTCsl BHYTPEHHU
MOPSIAOK B CHUCTEME, BO3pacTaeT poJib MEXaHMU3MOB,
OrpaHMYMBAIONINX U3MEHYMBOCTh. IlomuepkHeM, 9TO
BapbupoBaHue H u R camo 1o cede He comepKuT UH-
dopMalli 0 KOHKPETHBIX MEeXaHM3Max pPeryJIsiun
CUCTEMbI KPAaCHOM KPOBU. DTU BEJIUYMHBI XapaKTe-
PU3YIOT B IIEJIOM BCIO COBOKYITHOCTh MUKPOCOCTOSI-
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HUU OIMCATETHbHON MOIETN M TIO3TOMY SIBIISTIOTCS
MaKpOCKOITMYECKIUMH TIepeMEHHBIMU 10 aHAJIOTHH C
U3HIecKNMU TTapaMeTpaM — TeMIIepaTypoil, 1aB-
JICHUEM U T.1.

H u R MoryT ObITh aHAJIOTUYHO ONpeAeSICHbI U IJIS
OTIENbHBIX MapaMEeTPOB KPOBU, HO UCIIOJIb3YsI TOJIb-
KO 3TU 3HAYSHUS HENb3sl IOJYyYUTh OOIIEro mpen-
CTaBJICHHE O Pa3HOOOPAa3NM UX CUCTEMBI.

Mupnexc INMuanka (PI) (Pianka, 1974), ucnonb3o-
BaJIM JIJIsI OLICHKM BeJIMYMHBI TtepecedeHust BSPN or-
HOCUTENBLHO KaXJA0i U3 Tpex KoopauHar. JJonoaHu-
TeJIbHO, JJIs1 TeX 3Ke lieJiefl BBIUMCIISIN ToKa3aTesb
npoueHTHoro cxonctsa (PSM) (Renkonen, 1938).

Crartuctnyeckast 00paboTKa JaHHBIX TPOBOAMIIACH
c ucrioinb3oBaHueM STATISTICA v. 8.0 (StatSoft, Tulsa,
Oklahoma), NCSS v. 12 (ncss.com/software/ncss),
PAST (Hammer et al., 2001) u Ecological Methodo-
logy v. 7.4 (Krebs, 1998).

PE3VJIBTATDBI

AHaM3 nucnepcuii mMapamMeTpoB KpPACHO KPOBH.
Pacyer oTHOCHUTENBHBIX IMCHEPCUIl ITapaMeTpPOB,
MO3BOJISIET OLIEHUTHh BIMSHUE (aKTOpoB “Bum”,
“mon” u “ce3on” (puc. 1). OTMETUM CTaTUCTUYECKU
He3HauyuMoe IIpsiMoe BiIMsHUe (0e3 yuyera cMellaH-
HbIX 3((dEKTOB) 10J1a XKMBOTHBIX HA U3BMEHYUBOCTD
BCeX ITapaMeTpoOB KpoBU. B HauOoJbllIeil cTereHu
OHO 3aMETHO TOJIBKO B CJIydae OTHOCUTEIBLHOIO KOJIM-
yecTBa 3puTpobaacToB. [TosToMy masmee MBI He Oynem
CceLMaabHO paccMaTpMBaTh pa3HOOOpa3ne CUCTEMbI
KPaCHOM KPOBHU, CBI3aHHOE C IOJIOBLIM TMMOP(PU3MOM.

MexxBUIOBBIE pa3nuuus Hauboaee OTYETIMBO
BBIpaXXEHEBI II0 OUAMETPy M O0BbEMY SPUTPOLIUTOB
(DM, MCYV), cpenHemy coaepkaHue reMorjaioouHa B
spurpouutre (MCH), 6a30hUIbHBIM U ITOJIMXPOMa-
To(UIBHBIM HOpMOOJacTaM (BS, PL) (puc. 1, Tadm. 3).
Benmunna v, oTpazkaroias BausiHue dpakrtopa “Bung”’,
W3MEHSIETCS B IIIMPOKOM MHTEpBaJjie 3Ha4YeHU, ot 3.4
u 4.9% (HB, MCHC) no 74 u 77.8% (MCYV, BS). TTo
mapamerpaM RET IV, HB, MCHC paznuuusi Mexmy
BUJAMU HE3HAYUTEbHBI UJIM He OOHAPYKEHBI.

Bnusane dgakropa “ce3oH”, 0OOBIYHO HILKE, YeM
daxkTopa “BuA”, 3a HCKIIOUYEHHEM COOTHOILICHMUS
MpEIIIeCTBEHHUKOB KpPacHBIX M O€JbIX KJIETOK B
koctHOM Mo3re (ERP), konnuyecTBa 3putpobiacTon
(ER), xommuectBa petukynomutoB II—IV crammii
3penoctu (RET 1I-1V) u comepxxanust reMoryioOnHa
(HB) (puc. 1).

AHam3 OIcTiepcrit mapaMeTpoB KPOBH OTIEITBHO
IUIST KaXXIOTO BHIIa ITONATBEPAWJ BBIBOI O HECYIIe-
cTBeHHOM 3¢ dekTe hakTopa “non”. Y A. (S.) uralen-
Sis 3TOT 3(PGEKT I HEKOTOPBIX MapaMeTpoB ObLI
BBILIE, YeM Y M. musculus, ocOOCHHO B cjIydae Iapa-
metpoB RET III-1V (puc. 2).
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Puc. 1. PacuetHas oTHocuTeIbHAsI auctiepcus (v, %) mapa-
MeTpoB KpoBH A. (S.) uralensis i M. musculus, oObsicHsieMast
MPUHAJIEXKHOCTBIO XKUBOTHBIX K pa3HbIM BuIaM (1, akTop
“Bun’”), caMLiaM WIHM caMKaM (2, (pakTop “mon’”) u ce30HOM
otmnoBa (3, dakrop “ce3oH”); 4 — pacyeTHasi TUCTIEPCUS,
00ycJioBIeHHas: He WAEHTU(ULIMPOBAHHBIMU (haKTOpaMH,
CIIy4yaiiHOM M3MEHYMBOCTBIO IMapaMETpOB U  ClaydyaiiHOI
ommokoii m3mepennii. HGB — koHIeHTpamys reMornioou-
Ha, HCT — remarokputHoe yucio, RBC — konmdecTtBo
aspurpouutoB, MCH — cpenHee conep:kaHue reMorioorMHa B
spurpouure, MCHC — cpenHsist KOHLIEHTpALIMS TeMOITIO0N-
Ha B spurpoimrte, MCV — cpenHuii 00beM 3pUTPOLINTA,
RET—perukynouutsl, RET I-1V petuxynonute: I-1V, ERP
— spurponoea3, ER spurpobmactei, BS — 6a3zoduibHbIe
HopmobGacTbl, PL — nmomixpoMarodibHbIe HOPMOOJIACTHI,
OX — oKcuduIbHbIE HOPMOOJIACTHI.
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Ce30HHas IMHAMHKA IAPAMETPOB KpacHOii KpoBu. B
LIEJIOM CE30HHAsI IMHAMKKA IapaMeTPOB KPOBHU CTPOTO
BupocnenrduuHa (puc. 2, Tadi. 4). Y A. (S.) uralensis B
rpyniy HaunboJjiee U3MEHUYMBEIX ITApPAMETPOB BXOMST
DM, RET III, ER, u BS, a B rpynny Haubojee cTa-
ounpHbIx — HB, HTC, MCHC, u RET II. Anano-
rmyHbIe TpyNnbl Y M. musculus Bkmogaror DM, RET
I-1I, ER, BS u HTC, MCV, MCH, MCHC, RET,
ERP cooTBeTCTBEHHO.

Ce3oHHas AMHaAMUKa cujibHee BeIpaxeHa y A. (S.)
uralensis (Ta6n. 4). Y aToro Buaa Bo BCe CE30HBI ToJa
KosmyecTBo 3purpouuToB (RBC) mpesrliaeT Tako-
Boe y M. musculus (ta6:. 3). IIpy 5ToM OTHOCUTEIILHO
BBICOKHE 3HAUECHMS TTapaMeTpa OTMEeUYeHbl B 3UMHUI1
CE30H, a HU3KUe — B JieTHUI. Ce30HHAsI UHAMUKA
nuameTrpa spuTpouutoB (DM) mpoTHUBOIIOJIOXHA
nmuHamuke napamerpa RBC y o6onx BUioB.

Mopdomornyeckii aHaaIu3 MUKpPOIperapaToB
KpOBHU IToKa3all (puc. 3), YTO 3pUTPOLUTHL y 000UX
BUIOB B OCHOBHOM HOPMOXpPOMHBIE. Bo Bce ce30HbI
oTMedaJICch Teabla Xayasia-Koaau, KoTopble siB-
JISIIOTCSI MEJIKUMU OCTaTKaMU SIIEPHOTO MaTepuraa.
IMpuyeM MakcHMMaIbHOE YUCIIO OCOOEHT ¢ TeabllaMu
Xayauta-Komm y A. (S.) uralensis oTME4EHO JIETOM
(70% ocobeit), ay M. musculus — BecHoii (79%).

AHanu3 Ce30HHOH M3MEHYMBOCTU 3PUTPONOI3a
CBU/JIETEJILCTBYET O TOM, YTO KPOBETBOPHAst (PYHKIIMS
KOCTHOIO MO3ra COXpaHseTCs Ha BBICOKOM YPOBHE B
Te€YeHUe BCEero roloBOro 1Kia y o00ux BUIOB: HAan0O-
Jiee aKTMBHOE KPOBETBOPEHUE HaOJI0JaeTCcsl 3MMOM U
neroM. Bmecte ¢ Tem gucnepcusi ERP, kotopast acco-

Ta6muna 3. CtatTucTuKM (CpenHss U ee CTaHIapTU30BaHHAasI OIINOKa) ImapamMeTpoB KpoBu A. (S.) uralensis u M. musculus,
pe3yabTaT cpaBHeHUs cpenHux (F TecT Yanua, p) U pacueTHasi OTHOCUTENIbHAsI 1011 AUCTIEPCUM TTapaMeTPOB, 00YCI0B-

JICHHaA NNpUHaIAJICKHOCTBIO K pa3HbIM BUIaM (V, %)

HB HTC RBC DM MCV MCH MCHC RET RET I
A. (8.) uralensis | 159.7 £ 50.3 £ 9.7+ 54+ 51.9 + 16.6 £ 31.6 = 29.3 + 0.25 £
+0.88 +0.28 +0.08 +0.01 +0.35 +0.14 +0.11 +0.55 + 0.059
M. musculus 163.1 = 52.6 £ 83+ 5.7+ 63.9 + 19.8 £ 31.1 £ 382+ 1.27 £
0.86 +0.28 +0.06 +0.01 +0.38 +0.117 +0.11 +0.46 +0.048
Frect 7.7 35.7 188.9 244.2 544.4 319.5 10.7 152.7 178.1
P 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
v, % 34 15.5 50.6 56.0 74.0 63.1 4.9 44.9 48.8
RETII | RETIII | RETIV ERP ER BS PL (0):¢
A. (S.) uralensis 53+ 13.9 + 9.6 + 21.0 = 3.4+ 9.1+ 37.8 £ 50.0 =
+0.22 +0.36 +0.19 +0.26 +0.08 +0.27 +0.37 +0.35
M. musculus 8.2+ 16.4 + 9.2+ 194 = 29+ 17.0 £ 304 = 54.1 %
+0.38 +0.26 0.17 +0.1 +0.05 +0.17 +0.13 +0.22
Frecr 45.7 33.1 2.4 31.5 38.6 636.2 360.5 96.4
p <0.001 <0.001 0.119 <0.001 <0.001 <0.001 <0.001 <0.001
v, % 18.4 14.9 0.8 14.8 17.2 77.8 67.2 34.4

Ipumeuanue: HB — xoHuenTpanus remonioonHa, HTC — remarokputHoe yuciio, RBC — konmyectBo sputpormtoB, MCH — cpen-
Hee comepkaHue remoniodouHa B aputpolute, MCHC — cpenHsisi KOHLIEHTpals reMorioonHa B apurpouute, MCV — cpenHuii 00b-
em sputpounta, RET- perukynountsl, RET I-1V petukynouutsl [I-1V, ERP — sputponoess, ER sputpoo6iactel, BS — 6a3oduiabHEIe
HopmobacTel, PL — monuxpomaToduinbHbie HOpMooGaacTbl, OX — oKcu(pUIbHbIE HOPMOOIACTHI.
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Puc. 2. PacuetHast oTHOcuTenbHas nucrniepcus (v, %) mapamMeTpoB CUCTEMbI KpacHOU KpoBU A. (S.) uralensis v M. musculus,
00OBsICHSIEMast TIPUHAJIEXKHOCThIO JKUBOTHBIX K pa3HbIM 1os1aM (1, hakTop “moi’) u ce3o0HOM oT1JioBa (2, pakTop “ce3on”); 3 —
IucTepcusi, 00ycaoBlAeHHAsI He MASHTUDUIMPOBAHHBIMUY (haKTOpaMM, CIy4aliHO MI3MEHYMBOCTBIO IIApaMETPOB U CIy4aitHOM
olnbKoit uaMepeHuii. PaciuimdpoBka HavMeHOBaHUIA TapaMeTPOB KPOBU MPUBEIeHA B OAPUCYHOYHOM MTOAMUCH puc. 1
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Puc. 3. Mukpodotorpaduu nnpenaparoB kpobu (100X oobektuB): (a) — M. musculus, (6) — A. (S.) uralensis.

UMPOBaHa C CE30HHBIM (haKTOPOM, OTHOCUTEIHLHO He-
BeJIMKa, ocooeHHO Y M. musculus (Ta6mn. 4).

Ce3oHHasg OUHAMHWKa KJIETOK SPUTPOTPAMMEBI B
LIEJIOM cXOXa y 000UX BUIOB, HO OTJIMYAETCSI MO KO-
JINYECTBEHHBIM XapaKTepuCcTUKaM. Tak, KOTUIeCTBO
aputpobsactoB (ER) y A. (S.) uralensis 6onpine je-
TOM U OCEHbIO M0 cpaBHEeHUIO ¢ M. musculus, a nis
M. musculus BO Bce ce30HBI ToJla XapakTepHo OoJiee
BBICOKOE coliepxKaHue 6a30(pUIbHBIX HOPMOOJIACTOB.
BecHoii, netom 1 oceHblo y A. (S.) uralensis 3Ha4u-

M3BECTHA PAH. CEPUA

TEJIbHO BBIIIE COMEpPKaHUE IOJIMXPOMATOMIIBHBIX
HopMoOJiacToB. Ce30HHbIE KoJebaHUsl KOJMYEeCTBa
OKCU(MIBLHBIX HOPMOOJIACTOB CHJIbHEE BBIPAXKEHEI Y
M. musculus. Auanamuka RET xopolio BeipaxeHa y
A. (S.) uralensis (tadn. 4). Y o00ux BUAOB B ITapL-
aJJbHOM COCTaBe JOMWHMPYIOT PETUKYJIOLMTHI Tpe-
theit craguu (RET 1II). M3mMeHunBOCTH 3TOrO Mapa-
metrpa y A. (8.) uralensis oOBSICHSIETCS CE30HHBIM
dakrtopoMm TmpmMmepHO Ha 58%, B TO BpeMs Kak y
M. musculus — Tonpko Ha 20%. Y BTOpOro BUIa ce-

BUOJIOTUYECKASA  JIOIOJHUTEIBHBIN BBITYCK 8 2023
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Taomuna 4. CTaTUCTUKM (CPEnHsISI U ee CTaHAapTU30BaHHAs OLIMOKa) TTapaMeTpoB KpoBU A. (S.) uralensis u M. musculus
B pa3HbIe CE30HbI TOJOBOIO 1MKJIA, Pe3yJIbTaT CpaBHEHUSI CE30HHBIX cpenHux (F TecT Yamua, p) U pacyeTHass OTHOCU-

TeJibHAs 0JIsI JUCIIEPCUM TTapaMeTpoB, 00yciioBIeHHas (pakTopoM “ce3on” (v, %)

“3uma” “BecHa” “Jlero” “OceHp” Frecr p v, %
A. (S.) uralensis
HB 163.4 +2.04 | 162.8 £2.75 [160.0 £ 1.24 | 155.7 = 1.37 4.3 0.008 6.1
HTC 51.6 £ 0.9 51.4+£0.74 | 50.0+0.43 | 49.4+0.44 2.8 0.05 4.7
RBC 10.9 £ 0.24 9.6 £0.23 9.2+0.09 | 10.1x+0.12 22.2 <0.001 31.6
DM 5.2+0.03 5.5+£0.03 5.5+0.02 5.4+0.02 33.3 <0.001 45.7
MCV 48.3 + 1.13 52.6+0.59 | 5461041 | 49.3+0.56 234 <0.001 36.3
MCH 151 +0.33 17.2 £ 0.39 17.5+0.14 15.5+£0.2 31.1 <0.001 36.2
MCHC 31.4+0.29 | 31.2+0.24 | 32.1%£0.15 31.3£0.22 5.4 0.002 8.9
RET 345+0.65 | 33.7+£1.38 | 251+£0.65 | 29.8£0.98 37.3 <0.001 32.0
RET I 0.76 + 0.433 0 0.41 £0.052 0 - — —
RETII 4.9+ 0.62 5.3£0.51 5.9£0.32 4.6 £0.41 2.5 0.069 3.3
RET III 19.0 £ 0.61 173 £0.84 | 10.0+0.33 | 1471041 72.0 <0.001 58.3
RET IV 9.5+0.4 11 +£0.52 8.61t0.22 | 10.2%0.36 9.5 <0.001 17.3
ERP 21.7+£0.67 | 18.4+0.41 231+£0.33 | 19.71£0.48 29.0 <0.001 35.1
ER 3.6 £0.16 2.6 £0.12 3.0 £0.09 4.4+0.12 40.0 <0.001 51.3
BS 10.2+0.25 | 10.9+0.54 5.81£0.28 1.7 £ 0.33 76.4 <0.001 62.0
PL 348+ 0.85 | 38.8+£0.67 | 40.7+0.48 | 34.610.6 25.5 <0.001 374
(0):¢ 545+0.8 47.8+£0.85 | 50.7£0.38 | 48.8+0.69 13.6 <0.001 23.0
M. musculus

HB 172.3+£2.04 | 161.2 £2.76 | 160.5+0.86 | 160.9 + 1.42 9.5 <0.001 17.2
HTC 55.0+£0.7 521+0.88 | 51.5%+0.36 | 52.4+0.41 6.8 <0.001 12.4
RBC 8.9+ 0.16 8.2+ 0.17 8.1+0.08 8.21£0.09 6.9 <0.001 15.4
DM 5.510.01 5.6+ 0.03 5.9 £0.02 5.7 £0.01 90.9 <0.001 64.8
MCV 6241072 | 63.2+1.05 | 642+0.64 | 64.710.71 2.0 0.118 1.7
MCH 19.6+0.23 | 19.8+0.33 | 19.9+0.21 19.9 £ 0.21 0.2 0.879 0
MCHC 31.6 £ 0.16 31.2+£0.33 | 31.2+0.21 | 30.8£0.19 3.4 0.022 2.7
RET 39.7+096 | 33.6+1.38 | 38.9+0.688| 38.7+0.79 4.8 0.004 10.0
RETI 1.1 £0.06 | 0.86*0.064| 0.69 +0.04 2.1+0.04 230.3 <0.001 81.9
RETII 16.8 = 0.82 4.3+0.32 7.9 +£0.28 5310.2 82.5 <0.001 76.7
RET III 13.8+0.38 | 18.6+0.76 | 16.4+0.35 17.1 £ 0.46 16.8 <0.001 20.1
RET IV 7.7+£0.3 10.6 = 0.55 9.0+0.23 9.8 +£0.29 11.7 <0.001 18.2
ERP 20.2+0.26 | 189+0.38 | 19.6 £0.15 19.1 £ 0.13 5.6 0.002 10.6
ER 3.51£0.07 2.8 £0.09 2.1+0.03 3.2+ 0.06 175.1 <0.001 71.0
BS 19.8 £0.21 16.9 = 0.21 15.7+0.19 16.7+0.3 70.5 <0.001 44.8
PL 31.5£0.23 3.l6£0.33 | 30.4+0.19 | 29.3+0.22 18.9 <0.001 29.1
). 52.6+0.29 | 51.8+0.34 | 53.6+0.23 | 56.3+0.44 23.7 <0.001 36.7

Ilpumeuanue: pacimdpoBka HaMMEHOBaHU TTapaMeTPOB KPOBU MpUBeAeHa B Tab. 3.
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Taomuna 5. OuTponus (H) u Mmepa camoopranusauuu R napameTpoB KpacHoii kKpoBu y A. (S.) uralensis u M. musculus c
CTaTUCTUYECKOI OLIEHKOU 3HAYMMOCTU MEXBUIOBBIX pasinnuuit H (p) no BenuuuHe -kputepus (Hutcheson, 1970)

Bun HB HTC RBC DM MCV MCH | MCHC RET RET I
A. (S.) uralensis | H 2.24 2.17 2.34 2.15 2.28 2.33 1.91 2.35 0.28
R 0.29 0.32 0.26 0.32 0.28 0.26 0.40 0.26 0.91
M. musculus H 2.47 2.29 2.03 2.34 2.23 2.28 1.68 2.02 2.00
R 0.22 0.28 0.36 0.26 0.30 0.28 0.47 0.36 0.37
P 0.03 n.s. 0.006 n.s. n.s. n.s. n.s. 0.02 <0.001
RETII | RETIII | RETIV | ERP ER BAS PL OX
A. uralensis H 1.89 2.45 2.09 2.61 2.44 2.50 2.47 2.19
R 0.40 0.23 0.34 0.18 0.23 0.21 0.22 0.31
M. musculus H 2.17 2.03 1.96 1.94 2.14 2.35 1.91 1.85
R 0.32 0.36 0.38 0.39 0.32 0.26 0.40 0.42
D 0.007 | <0.001 n.s. <0.001 0.003 n.s. <0.001 0.02

ITlpumeuanue: pacimdpoBka HaMMEHOBaHUIT TTapaMeTPOB KPOBU MpHBeaeHa B Tab1. 3.

30HHOCTbh MAKCUMAaJIbHO BBIPAaXXEeHA B JUHAMUKE pe-
TUKYJIOLIMTOB TIEPBOM M BTOPOM CTAAUU 3PEIIOCTU
(RETI—-81.9% u RET Il — 76.7%).

Pa3noo0pa3ue oOTHENBHBIX NAPAMETPOB KPACHOI
KpoBH. DHTponus 1 Mepa camoopranusauuu (H, R)
XapakTepu3yloT U3MEHUUBOCTh MapaMeTPOB KPOBU B
Te4eHUE TOOOBOro KA B 1eyoM. Y A. (S.) uralensis
Koppesiuus Mexay v (tada. 4) u H (tabiu. 5) cocra-
Buja 0.73 (p = 0.001). DTo o3HaAyaeT, UYTO B CPEAHEM,
6onee 50% nucriepcuy SHTPOITUU OOBSICHSIETCS Ce-
30HHOM nuHamMukoil. B Toxe Bpemsi y M. musculus
Noa00HOM KOppesiuuu 0OHAPYKEHO HE ObLIO.

V A. (S.) uralensis BbICOKHE 3HaYE€HUSI MEPbI CAMO-
opranmzannu (R > 0.30, Hu3koe pazHooOpa3ue) 1mo-
myuyeHsl g mapamerpoB MCHC, RET I, RET II.
OTHOCUTEIBHO HU3Kasl BeInunHa R HaGmomanace y
napameTpoB ERP, ER, BAS, PL u RET III (Ta6. 5).
Kak n y npenwiayiero Buaa, y M. musculus mapameTp
MCHC pgeMoHcTpupoBal HHM3KOE pa3HooOpasue.
Bricokue 3nauenus R (>0.30) momydeHbl TakoKe JJIst
RBC, RET, RET I — 1V, ERP, ER u PL. B uenowm, y
M. musculus o6HapykeHO TOJbKO 6 (35%) napamer-
poB ¢ R<0.30, ay A. (S.) uralensis aTa rpyImna BKJIIO-
yasia 10 (59%) mapamMeTpoB KPOBHU.

Moaems BSPN nasa asyx BumoB. Moaeias BSPN
st A. (S.) wuralensis 1 M. musculus mpuBeaeHa Ha
puc. 4A. T'pymnna mapamMeTpbl KpOBU, AEMOHCTPUPY-
JOIINX BBICOKYIO KOppeasuuio ¢ KoopawHaTel El
BKJIIOYAET, B IIEPBYIO OYepeb, ITapaMeTphbl, OTpaxkKa-
IOLIME CTeTIeHb HACHIILIEHUS] 9PUTPOLIUTOB TeMOIJIO-
o6uHom — MCH (r = 0.90), MCHC (r = 0.87) u, no-
nonHutenbHo, BS (r=0.75) u RBC (r = —0.73). Ile-
pedurclieHHbIe TTapaMeTpPHhI SIBJISTIOTCS MHAUKATOpaMu
nepBoii koopauHaTel mMonenu. Ilapamerp RET 111

MU3BECTHS PAH. CEPUSA BUOJIOTUYECKAS  J1onoOIHUTEIbHBINA BEITYCK 8

SABJIsIeTCS nHAMKaTopoMm KoopauHatel E2 (= 0.59), a
napametpsl HB 1 HTC — xoopaunatel E3 (r=0.76
0.68 COOTBETCTBEHHO).

IMpoexiiuu BSPN A. (S.) uralensis v M. musculus
XOPOILIO Pa3AeNsIIOTCI OTHOCUTENIBHO MEPBOil KOOP-
muHate (E1) Momenu ¢ OTHOCUTEIBbHO HEOOJBIION
00JIaCThIO IIepeceyeHUs. AHAIN3 TUCTICPCUIA TTOKa-
3ai (puc. 46), uto E1 He comepKuUT aucriepcumn, ooy-
CJIOBJICHHOU CE30HHOM AuHaMuKoi. OmTHOBpEeMEH-
Ho, KoopauHaTel E2 n E3 He conepxaTt nHdopmMannmn
O BUAOBBIX pa3nnuusix. Jvcrepcuss KOOPIUHAT, CBSI-
3aHHasl C MOJIOM, ITPAKTUIECKU OTCYTCTBYET.

B Ta61. 6 nmpuBeaeHbI KOJIMYECTBEHHBIE ITapaMeT-
ps1 BSPN, BKITIOYast OIICHKM WX TIepecedeHNs HUII B
MIPOCTPAHCTBE ONMMcATeIbHOI Momemn. Pe3ynbraThl
aHayM3a pa3HooOpa3usi mapaMeTpoB KpoBH (TadII. 5)
MO3BOJISIOT MPEAIOJOXUTb, UTOo padMepbl BSPN y
A. (S.) wuralensis nOMXHBI OBITH OOJIBIIE, YEeM Y
M. musculus. JeiicTBUTEIbHO, IIAPUHA HUIIU TIEp-
BOTO BHIa OTHOCUTEeNbHO KoopanHat E1—E3 okaza-
JIach OOJIbIIIE, HO OCOOEHHO OTHOCUTEILHO KOOPI-
Hatel E2. B 00beMe MoAeIn OTHOCUTEIILHOM pa3mep
BSPN A. (S.) uralensis npumepHo Ha 10% tipeBbIian
pa3mep HULIU Y M. musculus. MUuHUMaIbHOE TTepece-
yeHue BUIoBbIx BSPN Habmomnasock BOOJIb KOOPIU-
HaThl E1 (Tabn. 6), a MaKCMMaJIbHOE — OTHOCUTEIBHO
KoopauHaThl E3.

Onnosunosbie Moaean BSPN. B Bunosbsix Mone-
Js1x KoopauHaTta El B 1eJ1oM COOTBETCTBOBAJIA I10 CO-
JIep>XKaHUIO IIEPBOI KOOPAMHATE ABYBUIOBOI MOOEIHN
(puc. 5a u 50). Ee mHnukaTopaMu ObLIN ITapaMeTphl
MCV (mns A. (S.) uralensis r = 0.78; nng M. musculus
r=0.74), MCH (r=0.83; r=0.79) u RBC (r=—0.74;
r=—0.89). [TapameTrp BS ToXe BXOAUT B IPyIIITy UH-
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Puc. 4. Monenb BSPN A. (8.) uralensis i M. musculus (a) v pacueTHast OTHOCUTeIbHas nuctiepcusi (6: v, %) KoopauHAT MOACTU
(E1—E3), o0bsicHsIeMas IpUHALIEXXHOCTBIO XXMBOTHBIX K pa3HbIM BuaaM (1, dakrop “Bun’), moaoM (2, hakTop “mon’) u ce-
30HOM oTJ10Ba (3, hakTop “ce30H”); 4 — mucnepcusi, oOyCIOBIeHHAasI He UASHTU(UIIMPOBAHHBIMU (paKTOpaMu, CIydaifHOM
M3MEHYMBOCTBIO ITAapaMeTPOB U CIIydaitHOi omokoii nusmepenuii. HB — konuenrtpamnust remoriob6una, HTC — rematokpur-
Hoe yucio, MCV — cpenHuii oobem sputpounta, MCH — cpenHee conepxkaHue reMoryioorHa B apurpoiure, BS — 6azoduib-
Hble HopMoOJtacTel, RBC — konuuectBo sputpouutoB, RET III — petukynomursr 111.

IMKATOPOB, HO TOIBKO B Monaenu A. (S.) uralensis (r =
= —(.61). [Tapamerp PL (» = 0.65) 6bLI TONOIHUTEb-
HbIM nHIuKaTopoMm E1 y A. (S.) uralensis. Koopnunarta
E2 xapakTepunsyeT TOIBKO BUIOBBIE OCOOEHHOCTHU. Y
A. (S.) uralensis ee TmaBHBIM THOINKATOPOM OBLI I1apa-
meTp RET (r=0.74), ay M. musculus — HB (r = 0.69).
Mgl He OymeM OCTaHaBIMBATLCS Ha aHAIN3e OCTalb-

HBIX, MEHee 3HaYMMBIX KOOpAUHAT Mopaeieii. OTMe-
TUM TOJIbKO, 4TO y M. musculus nagukaropamu E3
obu1 mapameTp RET I (= 0.85).

OcHoBHag MHGOpMALUSI O CE30HHON M3MEHYU-
BOCTU CUCTEMBI KPACHOM KPOBU CONEPXKUTCSI B Iep-
BOI 1 BTOpPOM KOOpAMHATaX Mofaeseit (puc. 5B u 5r).

Taomna 6. [llupuna BSPN (autponust, H) y A. (S.) uralensis u M. musculus, craTuctudeckasi 3HaYMMOCTb Pa3JIMYUi SH-
Tpormii (t, p), mepa camoopranusauuu (R), o6sem BSPN (VH), otHocutensHEI 006eM BSPN (RVH), nepeceuenue Bu-
noBbix BSPN otHOcHuTEeNnbHO KoopauHaT moaenu (uHaekc [Muanka — PI, mokazaresnb nmpoiieHTHOro cxoactea — PSM)

Hapaverp KoopauHatsl Mogenu VH, bit/ind. RVH
pa3HooOpas3us
El E2 E3 Bca monennb
A. uralensis
H, bit/ind. 2.03 2.33 2.44 6.80 0.68
R 0.39 0.30 0.27 0.32
M. musculus
H, bit/ind. 1.91 1.69 2.30 5.90 0.59
R 0.43 0.49 0.31 0.41
t,p 1.5,0.13 6.0 <0.001 1.3,0.20
PI 0.064 0.858 0.932
PSM, % 8.4 66.7 79.8 4.5
N3BECTHUA PAH. CEPUA BUOJIOTUYECKAS  [JJomoaHUTEIbHEIN BBIMYCK 8 2023
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Puc. 5. ITpoekiun BSPN A. (S.) uralensis (a) u M. musculus (6) Ha nepBble nBe KoopanHaThl (E1, E2) BUIOBBIX oIrcaTeIbHbIX
MoJeJieil u pacyeTHast OTHOCUTEIbHAsI nucniepcus (v, %) KOOpAMHAT 3TUX Moesiel (B, T, COOTBETCTBEHHO), OObsICHsIeMast IpU-
HaJJIEXKHOCTBIO XXMBOTHBIX K pa3HbIM ntosiaM (1, hakTop “mon”), u ce3oHOM oTiioBa (2, akrop “ce3on”); 3 — nucnepcusi, o0y-
CJIOBJIEHHAs1 He UASHTU(ULIMPOBAHHBIMU (haKTOpaMu, CIydailHOM M3MEHYMBOCTBIO MApaMETPOB U CIy4YaitHOM OLIMOKOM 13-
mepenmii. Ce3onsl: I —“3uma”, II — “Becna”, Il — “mero”, IV— “oceHn”; V — 1oJioxKeHHe MPOESKILIMHU LIEHTPOUIOB “Ce30H-
HbIx” BSPN; VI — HanpaBiieHUe M3MEHEHUSI MOJIOKEHUS ITPOEKLIMU LIEHTPOUIOB “ce30HHBIX” BSPN BHYTpHY rogoBoro ukia.
HB — xonueHrtpamus remornoouna, MCV — cpennuii oo6beM sputpounta, MCH — cpenHee comepkaHue reMorjioomHa B
asputpounte, RBC — konnuectBo aputpouintoB, RET— peTuKyJIo1uThI.

CpaBHeHME BUIOBBIX MoJejeii 0OHApY:KHUIIO Cy-
IIECTBEHHYIO Pa3sHUILy B XapaKTepe Peryasiuuy CH-
CTEeMBI KPAaCHOM KpOBU, KOTOPAs BBIpaXajaach B IIMK-

V A. (S.). uralensis nucniepcust E2 neMmoHcTpupyeT 3a-
BHUCHUMOCTh OT MoOJia, HO BKJIad 3TOro ¢akropa He
npesbimaer 10%.

N3BECTUA PAH. CEPUSA BUOJIOTNMYECKAS  J1omoJHUTEIbHBIN BBITYCK 8 2023



PA3SHOOBPA3UE MMAPAMETPOB CUCTEMbI KPACHOW KPOBU

JMYHOCTU, Iipucymeit A. (S.) uralensis, 1 B OTCyT-
CTBUM LMKIUYHOCTU Y M. musculus.

Bunosoie BSPN 103BOJLIOT KOJUUYECTBEHHO
ONNCAThb CE30HHYIO OTMHAMUKY HUII B TEPMUHAX UX
obbeMa u caMoopraHuzauuu (tada. 7 u 8). ¥ oboux
Bua0B 00beM BSPN mpumHuMan MUHUMAaIbHBIC 3HA-
yeHus “3uMoit” u “JieTomM”, HO BO3pacTasl B IIEPEX0I-
HBIE Ce30HBI — “BecHOI” 1 “oceHbro”. Ce30HHAS aM-
MIUTyda Kojiebanuit R 6bl1a mpuMepHO OIMHAKOBA Y
ob6oux BUIoB. R Bo Bce ce30HBI MpEeBBIIIAT “KPUTH-
yeckoe” 3HaueHue (.31, yTo cBUAETEIbCTBYET 00 3(-
¢GheKTUBHOM IOAEepKaHUY TOMEOCTa3a COCTaBa Kpo-
BU. DTOT mapameTp y M. musculus ObII HECKOJIBKO
BhILIE, YeM Y A. (S.) uralensis, 3a NCKIIIOUEeHEM 3UM-
HEro ce30Ha.

OBCYXIEHHWNE

B paitoHe mpoBemeHUsT MCCIECIOBAaHUMN Yy 000OUX
BUIOB I'OMEOCTa3 reMaTOKpUTa M CpemHeil KOHIIEH-
Tpaliy TeMOTJI00MHA B 3pUTPOIINTE ITOAAEPXKUBAIICS
B TEYCHUM BCETO TOJOBOro IMKia. B Toxe BpeMs
JIUAMETP SPUTPOLIMTOB, OTHOCUTEIBLHOE KOJIUUECTBO
3PUTPOOJIACTOB U 0a30(MIBHBIX HOPMOOJIACTOB U3-
MEHSJIOCh B IIMPOKOM pauarazoHe. OOHapy:KeHBI
MEXBUIOBBIE Pa3INIMs 10 CUCTEMHBIM IIapaMeTpaM
KpacHOI1 KpOBHY, CE30HHOI MTMHAMMKE U IO IapaMeT-
paM pa3HOOOpa3usl, KOTOPble MOTYT OBITh OOYCJIOB-
JICHBI HE TOJIBKO afanTaiueii K TMITOKCUMN.

11 BBDKMBaHUSI MEIKMX MJIEKOITUTAIOIIUX B TO-
pax B 3UMHMI TepUoJ pelialollee 3HadeHUue MMeeT
CIIOCOOHOCTH K ycToMYnBOMY TepMoreHesy (Kamaoy-
x0B, 1969; Dzal, Milsom, 2019). JloMoBast MbIIIIb He
CITOCOOHA K CYILIECTBOBAHUIO IIPU PE3KMX KOJIeOaH-
SIX TEMIIEPATYpPhl CPEIbl U XapaKTECPU3YeTCsI PE3KUM
BO3pacTaHueM YPOBHSI OOMeHa BEIIECTB U TEIJIOIPO-
OYKIIMHW IPpU TTIOHW2KEHUUN TEMIIEpATypPbl, OTCYTCTBUEM
CE30HHBIX U3MEHEHMIT CpencTB (pU3NIECKOI TepMO-
perynsiunu (Kamabyxos, 1969). Kpome Toro, onpene-
JIsTIoNIee 3HaueHMe B aJalTHUBHBIX CTPAaTErysIX BUIA
MMeeT U TO, 4TO BUI B IIpuanbOpyche SIBIISIETCS He-
naBHuM BeelieHleM (Temboros, Hxamemuiies, 1984),
B OTJIMYME OT aBTOXTOHHOI MaJIOM JIECHOM MBIIIIN.
JlecHast MBI OTHOCUTEIBHO TEILIONIO0MBA, OMHAKO
BBIPAXXEHHOCTb CE30HHOII CMEHBI MEXOBOTO ITOKPO-
Ba, HAKOIUIEHME XXMPOBEIX PE3EPBOB, a TAKXKE OCO-
OCHHOCTU ITOBEACHHUSI ITO3BOJISIIOT € 3HAYMTEIBHO
YMEHBIIATh DHEPreTUYEeCKre IIOTEpU B 3UMHMUIA ITIe-
puon (Kamabyxos, 1969). Boiee menkue B cpeqHeM
SPUTPOLIUTHI, BO3MOXHOCTD PETY/ISILIMN DPUTPOIIOD-
3a, BEPOSITHO, SIBJISTIOTCS OTHOI M3 aganTalliii 3TOTrO
BUIAa K CE30HHBIM M3MEHEHUSIM TeMIIepaTyphbl. 31-
MO KOCTHBIII MO3T IIPOAYLIPYET 3HAUUTEIIBHOE KO-
JIMYECTBO OTHOCUTEJIbHO MEJIKUX SPUTPOLIUTOB, YTO
criocoocTByeT 0oJiee 3(PPEKTUBHOMY O0ECIIEUECHUIO
opranusma kucioponom (Holland, Forster, 1966;
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Ruiz et al., 2004; Tapaxtuii u ap., 2009; TapaxTwnii,
MyxaueBa, 2018). IIpoiiecc aKTUBHOIO 3aMeEIICHMS
MEIKMX 3UMHHUX 3PUTPOLIUTOB Ha OoJjiee KPYyHHEIC
KJIETKU Y JICCHOM MBIIIN IIPOUCXOMUT yXKE BECHOM,
TOIIa KakK y TIOMOBOI — TOJIBKO JieToM. CTereHb Ha-
CBIIIICHUSI 3PUTPOLIMTOB TeMOIIOOMHOM Y JIECHOM
MBI JTEMOHCTPUPYET XOPOIIO BBHIPAXEHHYIO Ce-
30HHYIO TUHAMUKY C MAKCUMYMOM B BeCEHHe-JIeT-
HUIi TIeprof. Y JOMOBOM MBIIIM 3TOT HapaMeTp ObLI
B CPEOHEM BBIIIE, HO MPAaKTUYECKN HE MMEJI Ce30H-
Hoit ntmHaMuKu. B ycnoBusix IIpusnbOpychs peryms-
s obecrneyeHUs opraHu3Ma KMCJIOPOIOM Y TOMO-
BOIi MBIIIIN OCYIIECTBISLIACH B OCHOBHOM 34 CUET U3-
MEHEHHUS pPa3MEPOB SPUTPOLIMTOB M, B MEHBIIE
CTEIIEHU, ITyTeM U3MEHEHMsI UX KojnmdecTBa. Majas
JIeCHas MBIIIIb KUCITOJIb30BaJIa TIperMMYIleCcTBa OoJjiee
MEJIKUX SPUTPOLIMTOB B COYETAHMM C aJalTHBHBIM
BapbUPOBAHUEM UX KOJIMYECTBA, pa3Mepa, CpeaHETo
colepKaHUs TeMOIVIOONMHA 1 B IIEJIOM OoJiee THOKOM
PETYISIINY KOCTHOMO3IOBOTO 3pUTponos3a. Takum
o0pa3oM, M3ydeHHbIC BUABI MCIOJIb30BaId pa3HEIC
CTpaTeTuy peTyJIUpOBaHUs IapaMETPOB KpacHOM
KPOBHU U NMOAAEPKAHMS ToOMeocTa3a 00eCcIie4eHHOCTU
opraHu3Ma K1cJIOpOIOM.

Bo-nepBbix, o peryJsiiueit Mbl TOHUMaeM KOH-
TPOJIb OTKJIOHEHMIT TTapaMeTPOB CUCTEMBI KPOBU OT
“ONTUMAJIBPHBIX 3HAYEHU, T.€. TIoIAepKaHe TOMEO-
cra3a. Takoro poma KOHTPOJIbL HanboJjiee BEPOSITEH B OT-
HOIIIEHUH ITapaMeTPOB, UMEIOIIMX KPUTHUECKOE 3HAYC-
HUe Il BbDKMBaHUs opraHuama (Harpumep, MCHC).
Bo-BTOpBIX, perysius MOXeT BbIpaXaTbCsl B U3Me-
HEHUU psifa TapaMeTPOB CUCTEMbI KpaCHOI KpOBU B
paMKax rofloBOTO IIMKJIa. DTa peTyJIsIius odbecIeun-
BaeT BO3MOXHOCTh afmanTallii BCeil CUCTEMBI K W3-
MEHSIIOLIMMCST YCIIOBUSIM, UTO B CBOIO OUYEPEIb MOXET
ObITh HEOOXOIMMBIM YCJIOBUEM IS TIOAAEPXKAHUS TO-
MeoCcTa3a KpUTUUECKH BasKHBIX TapaMeTPOB.

AHanu3 pa3HooOpa3usl OTHEIbHBIX ITapaMeTpOB
CUCTEeMBbI KpaCHOU KpoBU Yy A. uralensis u M. musculus
MO3BOJISIET IIPEAIIOJIOXKUTL CYyIIECTBOBAaHUE Pa3HbBIX
BapuMaHTOB KOHTPOJISI CO CTOPOHBI TUITOTETUYECKOTO
“o0606menHoro perynsaropa” (Puzachenko, 2023).
I[Ipu pa3HbBIX 3HAYEHUSIX MEPhl CaMOOPTaHM3ALIUU
BO3MOXHBI TPY BapUaHTa peryJIUpoBaHus: 1) oTHOCH-
TeJIbHO “MSITKasi” peryJsiliysi, Ipu KOTOPOii JOITycKa-
€TCsl CyLeCTBEHHass MHIUBUIYaJIbHAsI U CE30HHAs Ba-
puadeTbHOCTh MapaMeTpoB (Mepa camoopraHm3a R
MeHblle =0.24); 2) peryasums CO CpemHUM YPOBHEM
orpannyeHuii (R B uaTepsaie =0.25—0.30) u 3) “xect-
koe” peryaupoBanue (R >= 0.30).

V Manoii J1eCHOI MBIIIM TUCIIEPCUN MapaMeTPOB
KpaCHOII KPOBU B CYILIECTBEHHOI CTEIIEHU 00YCI0B-
JIEHBI CE30HHOII AUMHAMMKOI1, UYTO CBUIAETEILCTBYET O
CITOCOOHOCTH PEryJIsiTopa afallTUPOBAThCI K CE30H-
HbIM M3MEHEHUSIM B OKpYyXKalollleil cpene, T.e. MC-
MOJIb30BaTh MEPBbIIA U BTOPOI BapraHTbl KOHTPOJI.
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Puc. 6. Lluknuyeckast ce30HHasi IMHAMUKA MEPBI CaMO-
opranuzauuu (R) cucremsl KpacHoit kpoBu A. (S.) ural-
ensis (a) u M. musculus (6). Ce3onsl: 1 — “3uma”, 11 —
“BecHa”, III — “nero”, IV — “ocenn”.

OTcyTCcTBHE aHAJOTUYHON KOPpEISILUUd Yy JOMOBOM
MBI MOXET ObITh OOYCIOBJIEHO €€ OMOJOTNUEeCKU-
MU OCOOEHHOCTSIMU: 1) HU3KOM “4yBCTBUTEIBHOCTBIO”
peryisitopa K CE30HHbIM U3MEHEHUSIM U, COOTBET-
CTBEHHO, OTCYTCTBMEM BO3MOXHOCTEl ajleKBaTHO
peaKkiIuu peryasitopa, Win 2) XeCTKOCThIO peryJnpo-
BaHUs1, KOTOPOE HUBEJIMPYET BIMSHUE OKPYXalollleid
cpenbl. Bropoii BapuaHT npearosiaraeT KaueCTBEHHO
OoJjiee CIOXHYIO CTPYKTYypy CaMoOro peryasitopa
(Conant, Ashby, 1970) y 1oMOBOIi MBIIIIH 11O CpaBHE-
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HUIO C MAJIOM JIECHOM MbIIIbIO, YTO, ITO HAIIEMY MHC-
HHNIO, MaJIOBEPOATHO.

MonenupoBanue BSPN 1mokazaio, 4To BUIOBBIC
HUIIU CUJIbHO TP depeHIIPOBaHEI B IIPOCTPAHCTBE
IBYBUIOBOI Momenau. I1pu aToM 00beM HUIIIK Y Ma-
JIOI JIECHOI MBIIIN OBLT 3aKOHOMEPHO OOJIbIIIE, YEM
Y 1OMOBOJA.

BunoBsie Moaeu MO3BOISIOT OTPa3UTh OCOOEH-
HoCTH ce30HHOM nuHaMukn BSPN. ¥V manoit necHoit
MBI OHA OTYETIMBO LIMKINYHA, U YXE B OKTIOpe
peryInpoBaHre CUCTEMbI KpaCHOM KPOBU IIPaKTUYE-
CKU TIEPEXOANT K “3UuMHeEMY”’ pexxumy. [Tpu aToM oT-
HOCUTEJIBHO YETKO BBIIEJISTIOTCSI BADUAHTHI “BeCEHHEN”
M “JIETHEN” peryJIsILu. Y JOMOBOM MBI (haKTUISCKU
OIMCBIBAIOTCS TOJBKO IBa COCTOSTHUSI, COOTBETCTBYIO-
mye “3uMe” ¥ BCEM TPEM OCTaIbHBIM ce30HaM. OTHO-
CUTEIBHO CcJ1ab0 BBIIENSIETCSI “OCEeHHMI’ CEe30H, a B
OKTSIOpe cucTeMa peryjsiiuM elle He IepPeXOIuT K

COCTOSIHUIO, XapaKTEPHOMY TSI “3UMBI”.

MaxkcuManbHBIe 3HAaYECHMSI Mepbl CaMOOpraHu3a-
mur BSPN y 060ux BUIOB ObUIY ITOJIYYEHBI IJIST 31~
MBI U JIeTa, & MUHUMAaJIbHbIE — JIJISI BECHbI U OCEHU
(puc. 6, Ta6u. 7 u 8). B repmunax o6bema BSPN ato
O3HAYaeT, YTO B MIPEAIIoaracMble IePEeXOaHbIE CE30-
HbI, BECHOM M OCEHBIO, UX aKTyaJbHbIC HUIIIX JOCTU-
rajiu MAaKCUMaJIbHOTO 00beMa 1 COKpAaIllaIuCh B 00b-
eMe 31UMOM 1 1eToM. B TepMUHaX, ONMCHIBAIOLINX pE-
TYJSLUAI0 CUCTEMBI KpacHOW KpOBHU, 3TO O3HA4YaeT
yCUJIEHUE XKECTKOCTH KOHTPOJISI MapaMeTpOB KPOBU
3UMOI1 U JIETOM M OcjiabJIeHHE €T0 BECHOI U OCEHbIO.
MBI 1ojlaraeM, 4YTO TaKoe 4YepedoBaHUE YCHIIe-
HUS1/0CIa0JIEHUSI KECTKOCTHU PEeTYJIUPOBAHMS CUCTE-
MBI KpaCHOM KpOBM, OOHApYK€HHOE Yy MaJloii IECHOI
Y IOMOBOM MBIIIIEH, OTpakaeT OO MEXaHU3M I1e-
pexona CJIOXHBIX OMOJIOTMYECKUX CHUCTEM MEXIY
pa3sHBIMHU “CTAallMOHAPHBIMU~ COCTOSIHUSIMU (B HAaH-
HOM cCJIy4ae 3TO “3UMHUIA” M “JeTHUI” CE30HBI).
I[TomoOHBIE Eepexoabl, MO-BUIMMOMY, COIIPOBOXIA~
I0TCS WJIM WHULIMUPYETCS CHWXXKEHUEM XXECTKOCTH
peryaupoBaHUs, UTO pacIIMpsieT BO3MOXKXHOCTU OJIsl
JIEMCTBUS aJalTallMOHHBIX MEXaHM3MOB B Ipoliecce
“Toncka” CMCTEMOI HOBOI'O CTAllMOHAPHOTO COCTO-
STHUS.

3AKJIFOUEHHME

B ycnoBusix cpenneropuit llentpansHoro Kaska-
3a (1800 M Hag yp. M., [Ipuansopyche) ObUIN BbISIBIIC-
HBbI CYIIIECTBEHHBIC PA3JINYUS B PETYJISILIUY TTapaMeT-
POB CHCTEMbI KPacHOW KPOBMU Yy TeMHUCHMHAHTpoOMa
Majionn jgecHoir mbiu (A. (S.) uralensis) n cuHaH-
TPOITHOI ToMOBoIt MBI (M. musculus). B rogoBom
LIMKJIe TIepBbI BUJ peajn3yeT TMOKYH CTpaTeruio
peTyJIMpOBaHMsI, BBIPAXKEHHYIO B CYILIECTBEHHOI1 ce-
30HHYI0O HM3MEHUYMBOCTH HEKOTOPBHIX MapamMeTpoB
kpoBu (RBC, MCHC, RET, ERP) npu oTHOCHUTEIb-
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HOM TOMeOCTa3e TeMaTOKPUTa 1 COMepKaHUsI TeMO-
mIo6uHa. Dta cTparerust obecreunBaeT 3(p(PEKTUB-
HYIO aJarnTaluio K Ce30HHBIM U3MEHEHUSIM B OKpY-
Katolei cpeae. JlomoBast MbIIlIb HE AEMOHCTPUPYET
CIMTOCOOHOCTHU K TaKOM afgarTaiyu, 4To SIBJISIeTCs, Be-
POSITHO, OCHOBHOM NPUYMHOI €€ CHUHAHTPONUMU.

Mbl cuuTaeM MepCNeKTUBHBIM HampaBieHUEM
MPUMEHEHNE METONOJIOTUM aHAIu3a JAHHBIX O CU-
CTeM€e KpaCHOI KpPOBU MJIEKOMUTAIOIIMNX, COYETAIO-
1eii MHOTOMEPHBIN U MH(OPMALIMOHHBII aHAIU3, a
TaKKe MpeacTaBjIeHrEe 00 aKTyalbHOM “HuIle” apa-
METPOB CUCTEMBbI KpacHOU KpoBu. Ilpennaraemas
METOIOJIOTUS JAET BO3MOXHOCTBh MCCIIENOBATh KakK
CTPYKTYpYy pazHooOpa3usi apaMeTpoB KPOBH, TaK U
€ro MPOCTPAaHCTBEHHO-BPEMEHHYIO TUHAMUKy. Hari
MOIXO MO3BOJISIET TAKXKE PACCMATPUBATh PE3YJIbTAThI
YaCTHBIX MCCIEAOBAHUMN PETYJISILIMM CUCTEM KPOBU Y
MJIEKOMTMTAIONIMX B IIUPOKOM KOHTEKCTe (PyHIaMeH-
TabHBIX TPOOJEM OMOJOIMYECKOTO pa3HOOOpa3us,
IWUHAMUKA W CaMOOPTAaHU3ALUU OUOJTOTUYECKUX
CUCTEM.
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Diversity of the Red Blood Parameters System in the Pigmy Field Mouse and the House
Mouse (Rodentia, Muridae) in the Elbrus Region:
Multivariate and Information Analyses

M. M. Emkuzheva®-#, A. Yu. Puzachenko' 2, F. A. Tembotova',
Z. Kh. Bottaeva', Z. A. Bersekova', and A. Kh. Chapaev'

! Tembotov Institute of Ecology of Mountain Territories Russian Academy of Science,
1. Armand str., 37a, Nalchik, 360051 Russia
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The variability and evenness (diversity) of the red blood parameters system was assessed for the first time us-
ing multivariate and information analysis methods in the synanthropic M. musculus and the hemisynanthrop-
ic A. (S.) uralensis in the Central Caucasus Mountains (Elbrus region). The paper introduces the concept of
the actual “niche” of the red blood parameters system in the multidimensional space of the descriptive mod-
el. The niches of A. (S.) uralensis and M. musculus were clearly differentiated, and the niche volume of
A. (S.) uralensis significantly exceeding that of M. musculus. Interspecific differences in the seasonal regula-
tion of blood parameters were described, which in A4. (S.) uralensis was more complex and clearly cyclical
from “winter” to “autumn” season. The results obtained allowed us to conclude that, compared to M. mus-
culus, A. (S.) uralensis realises a more flexible adaptation strategy to seasonal changes in the environment. The
tested methodology of data analysis allows to consider the results of particular studies on mammalian haema-
topoietic regulation in the broader context of problems of biodiversity, dynamics and self-organisation of bi-

ological systems.

Keywords: Apodemus (Sylvaemus) uralensis, Mus musculus, Central Caucasus, red blood parameters system,
erythropoiesis, diversity, entropy, self-organisation, adaptation
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