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AHHoTanusi. Pa3BeieHne *KUBOTHBIX MO/ KOHTPOJIEM 4YeJIOBEKAa BBHIY MaJOUYHC-
JIEHHOCTH BBIOOPOK YacTO OCYIIECTBIISETCS MyTeM OJIM3KOPOJICTBEHHOTO CKpEINBa-
HHUS U CONPOBOXKAAETCSl €T0 BPEAHBIMH MOCIEACTBUSIMU. BBIXOTOM AT CHMXKEHHS
HETATUBHBIX MOCIEICTBUI MHOpHAMHTA Moryia ObI cTaTh ruOpuau3anus. Jns uzyde-
HUS BIMSTHHSI MHOPHWHTA ¥ MOCJIENYIOIel THOPUIM3AINY, a TaKKe MAaTePUHCKOTO
s¢dekTa Ha penPOIYKTHBHEIE, TOBEJEHIECKHE H MOP(OIOTHIECKHEe XapaKTePHCTHKA
JKMBOTHBIX IIPOBENH 4 TOCIEI0BAaTENBHBIX NUKJIA HHOPETHOTO pa3BeACHMs CTEIHON
MECTPYIIKU U3 JIBYX MECT OOMTAaHUS C MOCIEAYIOMNM PEIUIPOKHBIM CKpEIINBaHUEM
MOTYyYEHHBIX CTOKOB B ABYX MOKOJEHHAX. [Ipyn nHOpuanHre HaOMIOgamM OXKHAaEMOe
CHIKEHHE psifia pelpoIyKTHBHBIX ToKa3zaTenell. [ mOpuansanus B nepBoM MOKOJICHUN
COIIPOBOJK/IAJIACH MOJIOKUTENBHBIM TeTepo3ucoM. IIpu 3Tom 3 deKThl, aHaTOrUYHbIE
TeTepPO3UCY, MPOSIBISUINCH TAKKE Y THOPHIOB BTOPOTO MOKOJICHUSI, MOTYYEHHBIX MIPU
CKpEIMBaHUN THOPHUAOB IEPBOTO ITOKOJICHUSI MEXAY COOOH, 4TO, IMO-BUANMOMY,
OIpeelIieTCs MATEPUHCKUM BIUSTHUEM Ha IIOTOMCTBO.
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Summary. Both in natural environments and during controlled breeding, animals
encounter situations involving inbreeding and hybridization of inbred forms. The ef-
fects of inbreeding on individual components of fitness, such as viability and fertility,
have primarily been studied in economically significant species. However, as we rec-
ognize that contrast to existing ideas about the ongoing evolution of the biosphere,
degradation of the biosphere is occurring, it is essential to reevaluate the strategies for
human interaction with nature. These strategies should be designed to preserve sys-
temic organization and maintain intra- and inter-population diversity at optimal levels.
When applied correctly, hybridization can serve both to establish and substantiate the
species status of difficult-to-distinguish forms and to enhance valuable traits in eco-
nomically important breeds while preserving the genetic diversity of domesticated an-
imals, including rare species. To investigate the influence of intraspecific hybridiza-
tion on the reproductive, behavioral, and morphological characteristics of animals,
four successive cycles of inbred breeding (iF1-iF4) of the steppe lemming (Lagurus
lagurus) from two distinct habitats were conducted, followed by reciprocal crossing
of the resulting stocks in the hF1 and hF2 generations. Under laboratory conditions,
two lines of steppe lemmings were established, bred according to a standard brother-
sister scheme. The founders of these lines were descendants of animals captured in
Novosibirsk Oblast: line K was sourced from the Karasuk district (forest-steppe zone
of Northern Kulunda), while line CH was sourced from the Zdvinsk district (steppe
areas of the Barabinskaya lowland near Lake Chany). Animals bred within each of the
drains, with a random selection of pairs serving as controls, were studied. After being
separated from their parents, young animals were housed in same-sex sibling groups.
At the age of 1 to 1.5 months, they were individually housed. Animals that were two
months old were used for breeding. The female was placed in the male's cage, and the
appearance of the cubs was monitored. Each breeding pair was given the opportunity
to produce up to two broods. Experimental animals were bred inbred over four suc-
cessive generations. To obtain first-generation hybrids (hF1), reciprocal crossing of
the descendants from two lines of the fourth generation was conducted, resulting in
the formation of 32 pairs. To obtain second-generation hybrids (hF2), 20 pairs were
formed among the hF1 hybrids. The weight of females, the number of live and still-
born cubs, and the growth and survival of litters until the end of the feeding period
were recorded. The day after the birth of the first litter, both the female and male were
assessed for parental care for 10 minutes. They were removed from the cage, and the
young were relocated from the nest to the opposite corner (approximately 20 cm
away). Each parent was then placed sequentially in the nest, and the time until the first
pup was returned to the nest was measured. After completing double reproduction (at
the age of 3 to 4 months), the animals were removed from the experiment. Body
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length and weight, as well as the weight of internal organs, were determined posthu-
mously. For calculations, indices were utilized, specifically the ratio of the mass of in-
ternal organs to body weight.

During inbreeding, the number of live births and the number of cubs raised to in-
dependence decreased compared to the control group, primarily due to an increase in
juvenile mortality (see Fig. I). In contrast, when two lines of steppe lemmings were
hybridized, fertility increased significantly, as evidenced by a rise in both the number
of live births and the number of pups raised to independence compared to those that
produced inbred offspring. Body condition indicators were highest in inbred animals,
which may be attributed to “favourable” housing conditions (see Fig. 5). However,
reproductive rates for both males and females declined. In inbred breeding, the pro-
portion of successfully reproducing pairs decreased significantly compared to the con-
trol group. During hybridization, this proportion returned to initial values (see Ta-
ble 2). Additionally, a decrease in the relative weight of the testes in inbred males was
observed, which we attribute, on one hand, to the negative effects of inbreeding and,
on the other hand, to the conditions of captivity (see Fig. 4).

Parental care did not diminish over four generations of inbreeding; in fact, it in-
creased in the first two generations for both females and males when compared to the
control group (see Fig. 3). This enhancement in parental care may have improved the
survival chances of offspring from parents with reduced reproductive rates.

The article contains 5 Figures, 2 Tables, 39 References.
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lemming

Fundings: this work was partially supported by the FNI Program No. FWGS-2021-
003.

Acknowledgments: the authors are grateful to the teacher, Prof. Vadim Ivanovich
Evsikov, who initiated this research and managed to participate in it during his life-
time, and Gulmira Tolegenovna Kokenova, with whose participation the work with
animals was carried out.

For citation: Potapov MA, Potapova OF, Zadubrovskiy PA, Zadubrovskaya IV. He-
terotic effect in two generations of experimental crossing of lines of steppe lemming,
Lagurus lagurus (Rodentia, Mammalia). Vestnik Tomskogo gosudarstvennogo univer-
siteta. Biologiya = Tomsk State University Journal of Biology. 2025;70:124-142.
doi: 10.17223/19988591/70/7

BBenenne

U B npupomHBIX yCIOBUSX, H MPHU Pa3BEICHUU IMOJ KOHTPOJIEM YeIIOBEKa
KUBOTHBIE CTAJIKHBAIOTCS C CHUTYallMsIMA WHOpUAMHTAa M THOPHAM3ALUAN WH-
Opennbix Gopm. BrimsHue MHOpHIWMHTA Ha OTIENBHBIC KOMIIOHEHTHI MPHUCIIO-
COOJIGHHOCTU (XKH3HECIOCOOHOCTh ¥ IUIOJIOBHTOCTh) W3y4add B OCHOBHOM Ha
XO3SIICTBEHHO 3HAUMMBIX JKUBOTHBIX. M TONBKO celuac, Korjna «B IPOTUBOBEC
CYIIECTBYIOIIMM TIPEICTABICHUSAM O NPOFOJDKAIONICHCS 3BOIIONMN Onocheps
MPOMCXOAUT Aerpaaarus Ouocheps» [1], HY)KHO HEPECMOTPETH CTPATETHIO
B3aMMOJICHCTBHS YEJIOBEKA U TPUPOJIBI U CTPOUTH €r0 TaKHM 00pa3oM, YTOOBI
HE pa3pyllanach CHCTEMHAsl OpPTaHH3alus, a BHYTPH- M MEXKIIONMYJSIIHOHHOE
pasHooOpasue yIepKUBajIoch Ha ONITUMAIBLHOM ypOBHE [2].

BaxHo BBIIBUTE 3(D(EKTH OIM3KOPOACTBEHHOTO CKPEUIMBAHUS M IOCICITY-
oIel THOpUIN3ay HHOPEIHBIX (HOpM Ha KU3HEHHO BaXKHBIC XapaKTEPUCTHKH
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YKUBOTHBIX KaK JUIsl BBIACHEHHMSI MEXaHM3MOB aJalTalud U MOJAep>KaHUs Npu-
POIHOTO MOMYJISIIMOHHOTO TOMEOCTa3a, TaK U JJis IUIAHUPOBaHUS U Pa3paboTKU
CXEM HX pa3BeIeHHS B IPAKTHUYECKOH NESTENbHOCTH YeJOBEKa. AKTyalbHBIM
MIPEJICTABIIACTCS TaKKe UCCIIeI0OBaHUE BIMSHUS MATEPUHCKON CPEAbl HE TOJIBKO
Ha MPSAMBIX MOTOMKOB, HO M Ha MOTOMKOB MOCJEIYIOIIUX MOKOJIEHUH, YTO 103~
BOJIUT PAIOHAJIBHO MOAOHPATh PEMPOAYKTHBHBIC Iaphl ISl Ooiiee MOJIHOTO
HCTIONIE30BAHMUS BOCIIPON3BOIUTEIHHOTO OTSHITHATIA MO ISIINH.

U3BecTHO, 4TO MOMYJsALMA, OCHOBAHHAs MalbIM YHCIOM oOcoOeil, MeHee
aJIaNTUPOBaHa K OBICTPO M3MEHSIONIMMCS YCIOBUSAM cpensl [3]. Bpennoe Bo3-
JeiicTBUe OMM3KOPOACTBEHHBIX CITAPUBAHHUN BBIpAXKACTCS B «HUHOpPEIHOHN Je-
MPECCUM»: OTKIOHEHUSAX Pa3BUTHs, CHIDKEHHON IUIOJIOBUTOCTH M >KU3HECHO-
cobnocru [4, 5].

BwMmecte ¢ Tem cymiecTByeT M HONOXKUTEIbHAS CTOPOHA HHOPUIMHTA IS T10-
MYJSIIAA B LEIOM, 3aKITIOYAIONIAsCS B OCBOOOKICHHH OT «MYTallMOHHOTO I'py-
3a». [Ipu 3TOM HEKOTOpbIe HAXOSILIUECS 10 3TOrO B PELUECCHUBHOM COCTOSHUHU
TCHBI MOTYT OKAa3aThCsI MOJIC3HBIMH W 3aKPETUTHCS, YTO YBEITUYUBACT MPUCIIO-
COOJICHHOCTD TMOIYJISIIIAN K YCIOBHSIM cpefbl. CBEICHUs O BIMSIHUU UHOPUIHH-
ra Ha MPUCIIOCOOIEHHOCTh MEJIKUX MJIEKOIUTAIOIIUX IPOTUBOPEUUBBI, OCTAETCS
HE 710 KOHIIa U3YYEHHBIM €T0 aIallTUBHOE 3HaYeHe i1 Buaa [6—8].

[Tokazano, 4TO y MIECKOTUTAIONINX (haKTHUYECKAs IIOZOBHUTOCTH HHOPEIHBIX
CaMOK CYIIECTBEHHO IOBBIIIAETCA NMPU MX CKPEIIMBAaHUM C CaMIlaMd JPYroi
JUHAY, a cyap0a HOBOPOXKICHHBIX THOPUIHOTO TOTOMCTBA 3aBUCHT OT T'CHETH-
KO-(puznonorndeckux 0coOCHHOCTEH MaTepuHCKOro oprannsMa. Ilokazano
TaKXe, 4TO IUIOAOBUTOCTh THOPUIHBIX CAMOK TIEPBOTO TIOKOJICHUS 3HAYUTEIHHO
BBIIIE, YeM MHOPETHBIX, U 3aBUCHT IIPH 3TOM OT T'€HOTHIIA MAaTepH. BHISCHEHEI
MPUYMHBI ¥ MEXAaHU3MBI TPOSBICHUS THOPUIHOW CHIIBI, 3aBHCAIINE OT MaTe-
PUHCKOTO OpraHu3Ma U OCOOCHHOCTEW €ro reHeTUKO-UMMYHOJIOTUYECKOrO B3a-
UMOJICHCTBUS C TOTOMCTBOM [9—12].

I'ubpunnzamus — npu e€ TPaMOTHOM HCIIONIB30BAHUN — MOKET MPHMEHSTHCS
KaK JUIsl YCTaHOBJICHUS ¥ 0OOCHOBAHUS BHIOBOTO CTAaTyCa TPYAHOPAIUIAMBIX
¢dopm [13], Tak 1 11l yBENIMYEHUS LUEHHBIX MIPU3HAKOB XO3SIMCTBEHHO Ba)KHBIX
MOPOJ ¥ TOANEPIKAHMSI TEHETHIECKOTO Pa3sHOOOpas3ysl KUBOTHBIX, Pa3BOANMBIX
0] KOHTPOJIEM YEJIOBEKa, B TOM YHCIIE PEIKUX BHUIOB.

B nacrosmeit pabote noj rubpuausanuend moapasyMeBaeTcs CKpelIMBaHUe
TCHETHYECKH PAa3HOPOIHBIX JIMHUH OJHOTO BHAA, OCHOBATEIH KOTOPHIX OTIOB-
JICHBI B Pa3HBIX KOJOTMYECKHUX YCIOBHAX. OOBEKTOM HCCIEAOBAHUS CITYXKHIA
crenHas nectpymka Lagurus lagurus Pallas, 1773 — Bua, 10oCTaToO4YHO JIETKO
pa3BoauMblii B HeBodie [14, 15]. B npupoae cTenHas nectpylika, MpearnoynTa-
OIIast OTKPBITHIC CTEITHBIE OMOTOIBI, BCTPEUACTCS B OCHOBHOM CEMEHHBIMU Ta-
pamu ¢ MIOTOMCTBOM, MHOTIa Pa3HOBO3pacTHHIM [16]. Pa3MHOXeHHE UIEeT ¢ arn-
perst o HOSIOPh, B OJIArONPHUATHBIC TOJIBI U IO/ CHeroM. [lepe3uMoBaBIie cam-
KM TPUHOCST 10 7 BBIBOAKOB B TO/l, @ CETONETKH — A0 3. CpeaHsis MI0J0BUTOCTD
B3pOCIBIX CaMOK — 7,5 3MOpuoHa, a Monoabix — 4,6. CTpyKkTypa ceMeHHBIX
TPYNIIUPOBOK CTEMHON MECTPYIIKM MEHSETCS B 3aBUCHUMOCTH OT IIJIOTHOCTH
HaceneHus [17]. B 3a00Te 0 TOTOMCTBE MPUHUMAIOT YYaCTHE KaK CaMIIbl, TaK U
camku [18].
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C uenpio M3y4eHUs BIUSHUS BHYTPHUBHIOBON TMOPUAM3AINH HA PEIPOIYK-
THUBHBIE, MOBEICHYCCKHE U MOP(HOIOTHIESCKHUE XapaKTEPUCTHKH KUBOTHBIX MPO-
BenH 4 mocJeIoBaTeIbHBIX IMKIJIAa HHOpeaHoro pasBencHus (iF1-iF4) cremnoit
MECTPYIIKK U3 JABYX MECT OOUTaHUS C MOCIEAYIOIIUM PEIMIIPOKHBIM CKpEIH-
BaHUEM TIOJTyYCHHBIX CTOKOB B mokosieHusx hF1 u hF2.

MaTepna.nbl H METOABbI

Pa6oty Hagamu B 2003 1., o e€ pe3ynbTaTaM 3alluicHa KaHIUAaTCKasK TUC-
cepranus [19], yacth Marepuana KOTopoil onyonnkoBaHa [20], 0JJHAKO OCHOB-
HOU Pe3yJIbTaT OCTAJICS HEOMYOJMKOBaHHBIM. MeXay TeM MOJIydYeHHBIE TaHHEIC
M0 Ceil JeHb MPENCTAaBIIAI0T HAYYHYIO IIEHHOCTDb JIJIsl TOHUMaHHUs MEXaHU3MOB
MOJ/ICPKAHUS JKU3HECTIOCOOHOCTH MPHUPOAHBIX TOMYJSIUNA, CBSI3aHHBIX C WH-
OpUAMHIOM ¥ BHYTPUBUAOBOW r'MOpUIN3aIIUCi.

Oxcnepumenmanvhuvie scusomuvie. B 2003 r. B mabopaTtopuu MomyasIHOH-
HOW 3KoJoruH 1 TeHeTHKH XuBOTHBIX MCulXX CO PAH (HbIHE — nabopaTtopust
CTPYKTYPHl U JWMHAMHKH TIOIYJISIMHA KUBOTHBIX) B BUBAPHBIX YCIOBHSX OBLIH
3aJI0’KEHBI JBE TUHUU CTEHOM MEeCTPYIIKH, pa3BOJUMbIE IO CTAaHAAPTHOM Opart-
cko-cecTpuHCKoi cxeme [19, 21]. OcHoBaTensiMu JUHUK CTajdd MOTOMKH KH-
BOTHBIX, OTJIOBJICHHBIX B HoBocubupckoii odnactu: muaus K — B Kapacykckom
p-He (necoctens CesepHoil Kynynasr), 3anagnee r. Kapacyka Ha 15km u Bo-
crounee c. Tpourkoro Ha 4 kM. ['eorpaduyeckyro M30IAIMIO 00ECIICUUBAIOT
03. Manoe Yepnoe c¢ ceBepa u 03. KporoBa Jlara c rora. Orcioga u3bsum
16 B3pocHbIX U 13 IOBEHMIBHBIX 3BEPHKOB, KOTOPBIE OCHOBAJIH JIMHUIO.

Jluams Y — B 3nBunHcKkOM p-He (bapaOuWHCKas HH3MEHHOCTB), 3amagHee
r. 3aBuHcKa Ha 40 kM. ['eorpaduueckyro nzonsimuio odecrieunBarot 03. Dagrxa
C OJIHOM CTOpOHBI, AenbTa pek Kaprar u UynsiM — ¢ apyroi, u emeé ¢ AByX CTo-
POH — HCKYCCTBEHHbIE MPOTOKH. 3/1€Ch ObUIN OTJIOBJIEHBI 2 CAMKH — OepeMeHHas
Y FOBEHHWJIbHAsI. DTH CaMKH U MTOTOMCTBO, POXIEHHOE OepeMEHHON CaMKOM, Ja-
JIM Hadano 6 mapam, KOTOpPhIE CTAIM OCHOBATEISIMU JINHHH.

Buemne >kxMBOTHBIE ABYX JMHUN pa3iMyaroTCs: 3BepbKu JUHMM Y oTiu4a-
I0TCSL KOPOTKOM TTIaIKOH LIEPCThIO, a y 3BepbKOB JMHUU K oHa Oosnee NMHHAS U
B3BEPOIICHHASL.

JKuBOTHBIX cojepxaiu B cTaHIapTHhIX kietkax (20 x 30 x 10cm) npu mo-
CTOSIHHOM CBETOBOM pexkume (14 1 cera : 10 4 TeMHOTBI) U CBOOOAHOM AOCTY-
e K COYHOMY KOMITO3UTHOMY KOPMY, YTO ITO3BOJIIIIO HE YUUTHIBATH CE30HHBIH
¢akxTop. B KauecTBe MOICTHIIOUHOTO MaTepualia HCIOIB30BAIH JPEBECHBIC
OTHJIKH.

Cxema skcnepumenma. Ilocne oTcamKkul OT POAWTENEH MOJOIBIX 3BEPHKOB
COJIEpXaJId OJHOTOJBIMU CHOCOBBIMU Tpynmnamu. B Bospacte 1-1,5 mecsima
paccaxuBald WHAMBUAYANbHO. s pa3MHOXKEHHS HCHOJIb30BAIU KUBOTHBIX
2-MecsiyHOTO Bo3pacTta. CaMKy MOACaXMBAIH B KJIETKY CaMIla U CJIEAWIN 3a Ia-
poil, TTOKa He MOSIBISUINCH AeTeHbIH. Kaxxaoi pa3MHokaromencs nape mpeso-
CTaBJISJIM BO3MOXKHOCTh MPHHECTH JO JBYX BBIBOAKOB. ODKCIEPUMEHTAIBHBIX
YKUBOTHBIX Pa3MHOXaJIM WHOPEIHO Ha MPOTSDKEHUM YEThIPEX IMOCIeA0BaTelb-
HBIX TOKoJeHui. KoHTponem cimyxuinu ocobu, OTIOBICHHBIE B MIPUPOIE, H UX
MMOTOMKH TMEPBOT0 MOKOJIEHUs, Pa3BOIMMBIEC ayTOPEIHO B Ipeaenax KaxIoro u3
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cTokoB. [IpoaHanu3upoBaHbl MOKazaTenu 166 HHOpEMHBIX W 54 KOHTPOJIBHBIX
nap.

Jus mosyuenust tuOpuaoB nepBoro mokoneHust (hF1) mpoBommmm peru-
MIPOKHOE CKpEIIMBaHHE ITOTOMKOB ABYX JHMHHUI yeTBepToro moxoneHus. Coop-
MupoBaHo 32 mapel. dns monmydeHus: TuOpumoB Broporo mokoneHus (hF2)
cthopmuposano 20 nap cpeau rudpunos hF1.

Penpooyxmuenvie xapaxmepucmuxu. CaMOK B3BEIINBAIH B IeHb (HOPMHPO-
BaHUS Maphl U MOCIe MEePBBIX poJoB. IIpupoct Maccel Tena 3a Bpems OepeMeH-
HOCTH XapaKTepU3yeT MeTabOIUYECKHe 3amachl sl HYXX] TOCISIYIOmeH aK-
Tanuu [22, 23]. YUuTBIBaIM YUCIO >KMBBIX M MEPTBOPOXKIIEHHBIX JICTECHBIIICH
(o moceaHUX — MOKa3aTelNb MePUHATANIBHON CMEPTHOCTH), POCT U BBDKUBA-
€MOCTh BBIBOJIKOB JIO OKOHYAHUS BHIKAPMIIMBAHHSL. MOIOJBIX )KUBOTHBIX OTCa-
JKUBAJIM OT Marepeit Ha 21-i 1eHb oT poxxaeHusl. MOJIOYHOCTh CaMOK OIIEHHUBa-
JH TI0 TIPUPOCTY CyMMAapHOH MAaccChl TeJla BCETO BBHIBOAKA KO JTHIO OTCAAKH IO
OTHOIIECHUIO K TAKOBOMY Ha JIeHb poxJeHus [24, 25].

Pooumenvckas 3aboma. Ha cnenyromuil eHb HOCIE POXIACHUS NEPBOTO
BBIBOJIKA CAMKY M CaMIla TECTUPOBAIN Ha MPOSBICHUE POAUTEIHCKOI 3a00THI B
teyeHue 10 MuH. VX OTCcaxuBaJii M3 KIIETKU, a JAETEHbIIICH MepeMerlann u3
rHe3/a B MPOTHUBOMOJIOKHBIN yroi (okosno 20cm). 3areM KaXXAOro POAUTENs
MOCIIEOBAaTEbHO TIOMEIIATH B THE3I0 M ONPENSISUIM BPeMs 1O IOCTaBKH B
THE3/I0 MEePBOTO AeTeHbIma [23].

Mopgonocuueckue noxazamenu. YXUBOTHBIX MOCTIE OKOHYAHUS JIBYKPATHOTO
pa3MHOeHUs (B Bo3pacTe 3—4 MecC.) BBIBOJIMIIM M3 IKCIICPUMEHTA JTUCIOKAIHeH
HIEHHBIX MO3BOHKOB. [locMepTHO oOmpeaesuii UIMHY W Maccy Tena, Maccy
BHYTPEHHHUX OpraHoB. [ljii pacyeToB HCMOJIb30BAIM WHAEKCHl — OTHOLIEHUS
Macchl BHYTPEHHUX OPraHoOB K Macce Tela.

JlJ1s OIEHKM YNIUTaHHOCTH >KUBOTHBIX HCIIONB30BANM HHAEKC (PU3NIecKoro
cocrosiHus tena (BCI, body condition index): BCI= W/Wyg, tne W — macca Tena,
Wg= b/L? — oxunaemas Macca Tena (L — nnuHa Tena, L* — nokazartens oGbema
Tena, b — KOAPPUIMEHT perpecCHy MacChl TeJIa Ha TI0Ka3aTellb 00beMa, Mpe/IBa-
PHUTEILHO PACCUMTAHHBIM Ha BBIOOPKE KOHTPOJBHBIX XHBOTHBIX) [26]. Panee
HaMHU YCTaHOBJIEHO, YTO OTHOCHTEJIbHAsg Macca OKOJIOCEMEHHUKOBOTO (Tpuiie-
JKaIIero K SMUAUAMMUCY) JKUpa Y CaMIOB MOJIOKUTENBbHO Koppenupyer ¢ BCI
(r16=10,64, p<0,004), uT0 MAJTI0 HAM BO3MOXHOCTh B JaJIbHEHIIIEM HCIIOJIB30-
BaTh €r0 B KAYECTBE ITOKA3aTeNIsl YIUTAHHOCTH CAMIIOB.

Mamemamuueckue memoOsi. MaTeMaTHUECKUI aHaJIU3 MPOBOAMIN C MOMO-
upio kputrepueB CThIOJICHTA, xz, nucnepcuonHoro ananuza ANOVA u tecrta
LSD wu3 ero apcenana. /lanuble B TeKCTE M HAa PUCYHKaX MPEICTABICHBI B BUJIE
cpenHuX M omMOOK cpeaHux. Pasnuuus cuuranu nocroBepHbiMU mpu p < 0,05.
[Ipu OTCYTCTBHM HOCTOBEPHBIX PA3IHYUA MEXKITY aHATH3UPYEMBIMH TPYIIIaMU
COOTBETCTBYIOIIUE CTATUCTUYCCKUE TAHHBIC 0OBETUHEHBI.

JlaHHBIE, TIOYYCHHBIC B XOJI¢ SKCIICPUMEHTA, HE OBLTH OMyOIUKOBAHBI B pe-
LEH3UPYEMBIX U3JIaHUSX, IPH 3TOM HE YTPaTUIIM CBOIO aKTYaJbHOCTb U 3HAUH-
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MOCTb JI1 IMOHMMAHUA MEXaHHU3MOB NOAACPIKaHUSA JKA3HECIIOCOOHOCTH npu-
POOHBIX HOHYHSIHHI;'I.

Pe3yJ’leaTl>l HCCIICI0BAHUSA

HabGiromanock MOBEHIIICHHE MAapaMEeTPOB Pa3MHOXKEHUS U JIydIliee pa3BUTHE
MTOTOMKOB BO BTOPOM ITMKJIE TUOpUan3anuu y TioOpunos hF2.

Penpooyxmuenvie xapaxmepucmuxu. Ilpu MHOpPEOHOM pa3BEICHUH IO
YCIIEIIHO PAa3MHOXKAOUIMXCS Map 3HAYUTENBHO CHIDKATIACh 10 CPABHEHHIO C
KoHTposeM. [Ipn rubpuausanuy 3TOT MOKa3aTenb BO3pacTal 10 MCXOAHBIX 3Ha-
yenui (tadu. 1).

[Ipu vHOpHOWHTE YUCIO KUBOPOKACHHBIX W BBIPAIICHHBIX JO CAMOCTOS-
TEJEHOCTH JIETEHBIIEH CHIKAJIOCh TI0 CPAaBHEHUIO ¢ KOHTPOJIEM 32 CUET YBEJIHU-
YeHHs FOBEHWIHLHOW cMepTHOocTH. OcoOeHHO Oouiblasi CMEPTHOCTh HaOJI0Ia-
nack B 3—4-M IUKIIE, 4TO, BUANMO, CBA3aHO ¢ MHOpemHol aenpeccueid. [Ipu ru-
OpuIu3aIyy ABYX JIMHHUHA CTEMHBIX MECTPYILIEK IUIOJOBUTOCTD PE3KO BO3pacTaia
3a CYeT YBEJIMUCHHS KaK YHCIIa )KUBOPOXKICHHBIX, TAK M BRIKOPMJICHHBIX IO Ca-
MOCTOSITEIFHOCTU JETCHBIIICH MO CPABHCHUIO C KUBOTHBIMH, POIUBIIUMH WH-
OpeaHoe moToMcTBO (puc. 1).

ITpupoct Macchl Tena caMoK 3a BpeMs IIepBOi OepeMEHHOCTH IO CPAaBHEHHUIO
C KOHTPOJIEM CHIDKAJCA B 1—2-M IMOKOJECHUSIX OpaTCKO-CECTPHHCKOTO pa3Belie-
Hus B 2 pasa, a B 3—4-M — noutH B 3 paza. [Ipu rubpuanzanuu 3TOT nokasareib
BOCCTaHaBJIHBaJICS (TabII. 2).

Tabnuna 1 [Table 1]

Jlons1 pa3MHOKAIOIIUXCS Nap CTENHON MeCTPYUIKH B KOHTpoJIe,
Nnpu HHOPEeIHOM pa3BeJeHUU U THOPUAN3 AT
[Proportion of breeding pairs of steppe lemming in control,
inbred breeding and hybridization]

[Toxonenust pazeneHus Jouns pasmMHOX)aromuxcs, % Bceero map

[Generations of breeding] [Proportion of reproducing, %] [Total pairs]
Koo .
[hounders of th s 19,0° 2
Hircpean 1.2 is
fibred F34] o8 >
[Hyidisaon WF1] B 2

I'mopuanzanmst hF2 (hF1xhF1)

3k
[Hybridization hF2 (hF1xhF1)] 100,0 20

Tpumeuanue. * JlocroBepHble OTIMYMS OT KOHTpois p < 0,05, ** nocToBepHBIE OTIMYUS OT
nHOpenHsIx p < 0,05.
[Note. * Significant differences from control p <0.05, ** significant differences from inbred p <0.05].
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Ollpu poxgermm  BIIpH oTcagke

PasMep BEIBOZIKA, TIIT.
ad
T

KonTpoms Wuép.1F1-2  Wudp.1F3-4 Tu6p. hF1 T'ép. hE2

[pyrmE

Puc. 1. Pa3mep BBIBOAKOB IIPH KOHTPOJIEHOM M HHOPEIHOM Pa3BEICHUH U TIPH
rubpuam3anuu. * JlocToBepHbIE OTIMYHS IIOKOJICHUH HHOPETHOTO pa3BeqCHHS
ot koHTpoust 1 oT rubpunos hF1 u hF2 (ot p < 0,05 no p <0,001)

[Fig. 1. Brood size in control and inbred breeding and hybridization. * Significant
differences between generations of inbred breeding from the control
and from the hF1 and hF2 hybrids (from p <0.05 to p <0.001)]

VBenuyeHre HeOHATaIbHOW CMEPTHOCTH MOTOMKOB MPY UHOPUIIMHTE CBs3a-
HO, BEPOSATHO, HE TOIBKO CO CHIDKCHHEM HX COOCTBEHHOW KHM3HECIIOCOOHOCTH,
HO ¥ C YXYALICHUEM COCTOSHHUS WHOPETHBIX CaMOK, HE HAKOIMUBIIUX JOCTATOY-
HOT'O SHEPreTHYECKOTO pecypca JUls COBMEILCHHUS JTAKTAlUH ¢ OEPEeMEHHOCTHIO.

OTMeueHO TakKe CHW)KEHHE CPeJHEeH MacChl Tella BHIKOPMIICHHBIX JI€TEHbI-
niel mpyu WHOPETHOM pa3BEICHHH 10 CPABHEHUIO ¢ KOHTpojeM. CpemHsist Macca
Tela MpU OTCaKe MMOPHIHBIX MOTOMKOB KaK IEpPBOro, TaK W BTOPOrO MOKOJIe-
HUS TIPEBBIIIACT TAKOBYIO KOHTPOS (puc. 2).

Tabnuma 2 [Table 2]

IIpupocT Macchl Tesla caMOK 32 BpeMsi 0epeMeHHOCTH B KOHTpO.JIe,
Nnpu HHOpPeTHOM pa3BeleHUU U THOPUAN3ALNU
(B cKOOKaX NPHBEIEHO YHCJIO CAMOK)
[Body weight gain in females during pregnancy in control, inbred breeding
and hybridization (the number of females is given in parentheses)]

IToxonenus pasBegeHus IIpupoct maccel, r

[Generations of breeding] [weight gain, g]
Eé%ifﬁf]b 6,4+0,5 (49)
Hipea 1.2 32205 G
[ F0) R
[yidsaton b1 T2ty
[y dsaton 2 T

Tpumeuanue. * JJocTOBepHBIE OTIMYNS OT KOHTPOIIS ¥ THOpuan3anud, p < 0,05.
[Note. * Significant differences from control and hybridization p <0.05].
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14 _ #*
13
= " ES
E?: 1_' I
11 L ES
Ed
10 f I+
9 1 1 1 1

Konrpomn Wuoép. iF1-2  Ha6p. 1F3-4 Tuop. hFl Tuop. hF2

H

Ma

I'pyTre:

Puc. 2. Macca Tena geTeHsllel Ipy oTcagke oT poauTesnei (21-if 1eHs) B KOHTpoIe,
IIpy MHOpETHOM pa3BeAeHNH U ruOpuan3anun. * JlocToBepHbIe OTIMYUS
ot KoHTpoJs (0T p <0,05 mo p <0,0001)
[Fig. 2. Body weight of cubs when leaving their parents (21* day) in the control, with inbred
breeding and hybridization. * Significant differences from control (from p <0.05 to p <0.0001)]

[Ipu cpaBHEeHHH Macchl Tella TOTOMKOB B KaxA0W U3 rpymm K 21-my AHIo
(IeHb OTCaAKK OT POAMTENLCKUX 0c00€i) HanOOIBIIHE TOKAa3aTeNH 3aQUKCUPO-
BaHbl y THOpunoB hF2. OHM HaOMparoT HanOOJBIIYI0 Maccy Tena, Omaromaps
TOMY, 4YTO BBHIpamieHsl THOpHIHBIMH hF1 «reTepo3ucHBIMI» pPOTUTEISIMU.
HaGop maccel Tena ruOpuaHbIX IETCHBINIEH 00eCIIeUnBACTCS TYUIICH MOJIOYHO-
CTBIO CAMOK, KOTOpast ONpeieNsIeTcs 10 IPUPOCTY MAcChl MPUILIOA 32 MOJCOC-
HBI iepuon [24, 25].

Pomutenbckass 3a0oTa B TEUYEHUE YETHIpEX MOKOJCHWA WHOPHIUHIA HE
YMEHBIIANACh M JaXe BO3pacTana B 1-2-M MOKOJCHHSAX KaK y CaMoOK, TaK U Y
CaMIIOB II0 CPaBHEHUIO ¢ KOHTpojeM. MHOpemHble 0COOM MEpBBIX MMOKOICHHH
pa3BeleHHs, CTAaHOBSICh POAWTEISIMH, OBICTpee IOCTABISUIM B THE3IO NIETCHBI-
IIed, MePEeNIOKEHHBIX B NAIBHUIA YTOJl KICTKH. DTO, BO3MOXKHO, YBEIHYUBAIIO
IIAHCH HAa BBDKUBAHHE Y MIOTOMKOB OT POJMTENICH CO CHIKCHHBIMH PEIIPOIyK-
TUBHBIMH TOKa3zaTensiMu. A caMku-ruopuasl hF2 Gosee 3a00TIHMBEI IO CpaBHE-
HUIO ¢ HHOpeaHbIMH 1F3-4 (puc. 3).

Wzyuenne MOpQOIOrHIecKUX PENPOAYKTHBHBIX XapaKTEPUCTHK ITOKA3alo,
9TO Y WHOPETHBIX CAMIIOB CTEITHOM MECTPYIIKH JOCTOBEPHO CHIDKAJICS MHICKC
CEMCHHUKOB. [ MOpHIn3anus e NpUBOAMWIA K TOMY, YTO CaMIlbl THOpHIbl hF2
JOCTHTAITH MO YPOBHIO 3TOTO IMMOKAa3aTes sl KOHTPOJIBHBIX 3HAUeHHH (puc. 4).

B 10 ke BpeMst HHIEKC YIIUTAHHOCTH JKUBOTHBIX (KaK CAMOK, TaK ¥ CaMIIOB)
110 3—4-ro NOKOJICHUsT HHOPETHOTO Pa3BeICHUS 3HAUYNTEIHHO NOBbImancs. [lpu
3TOM y MHOPEIHBIX CaMIIOB OH OTPHIATEIBHO KOPPEIUPOBAT C WHIEKCOM Ce-
MeHHUKOB (7331 =—0,34, p<0,001) u Ha 20% BBEIIIE y OcoOeH 0boero mona ¢
MpU3HAKAMH OXKHPEHUS 1 HE OCTABUBIIIX IIOTOMCTBA 10 CPABHEHHUIO C YCIIEITHO
pasmHOXxaBimumucs (p <0,01).

Wnnekc ynuranaoctu y tuOpuaabix camioB (hF1 u hF2) noctoBepro Huxke,
yeMm y uHOpeanbix iF1-2 u iF3-4 nokonenwmii (p <0,01), u HE oTIIMYANC OT Ta-
KOBOTO KOHTPOJIBHBIX JKUBOTHBIX (pHC. 5).
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LN(BpeM4, ¢)

Kontpome  HuGp.iF1-2  HueSp.iF3-4  T'ndp. hF1 I'mp. hF2

I'pvmmsr

Puc. 3. Poautensckas 3abota (Jlorapugm BpeMeHH TOCTaBKU JETEHBIIIA B THE3/10)
npu HHOPETHOM pa3BeieHuH U rubpuau3auu. * JlocToBepHbIC OTIHYHS OT KOHTPOJIS
y camok (p <0,04) u camuos (p <0,01) unbpeanoro passeneHus iF1-2;

** TOCTOBEPHBIE OTJINYUS OT HHOpeaHbIX caMok 1F3-4 nokonenus
u camok-ru6punos hF1 (p <0,05)

[Fig. 3. Parental care (logarithm of the time of delivery of the cub to the nest) during inbred
breeding and hybridization. * Significant differences from the control in females (p <0.04)
and males (p <0.01) of inbred breeding iF1-2; ** significant differences from inbred
females 1F3-4 generations and hybrid females hF1 (p <0.05)]

Takum 00pa3oM, TIPU CKPEIIMBAHUK JBYX CTOKOB CTEIHBIX MECTPYIIEK, KO-
TOpbIE IO 3TOrO MPOULTH 4 MOKOJEHUS HHOPEIHOTO pa3BEACHHUS, MPOH3OILIN
MOJIOKUTENLHBIC CIBUTH B PENpONyKIHH THOpUAOB. OcoOeHHO 3T0 OBLIO

16 r

. *

o *

2

)

E | n * '

Konrpons Wuoép. iF1-2  Wuop. 1iF3-4 Tudp. hF1 Tuop. hF2
pyTimez

Puc. 4. VI3meHeHNe HHIEKCa CEMEHHUKOB IIPH HHOPHIUHTE W THOPUIU3AIIIH.
* JlocTOBEpHBIE OTIMYHS OT KOHTpoIrst ¥ Tnopunos hF2 (ot p <0,05 mo p <0,001).
[Fig. 4. Changes in the testes index during inbreeding and hybridization. * Significant
differences from the control and hF2 hybrids (from p <0.05 to p <0.001)]
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0 1 1 1 1

Kontpones  MuOp.1F1-2  WHGp.iF3-4  Tudp. hFl Tudp. hF2

Ipymm

Puc. 5. V3menenne nnnekca ynuranHoctd (BCI) npn nHOpuanHTe 1 THOpHIM3aIHN.
* JlocToBepHBIE OTIANYMs OT KoHTpourst u tuopunos hF1 n hF2, p <0,01
[Fig. 5. Changes in body condition index (BCI) during inbreeding and hybridization.
* Significant differences from the control and hybrids hF1 and hF2, p <0.01]

3aMETHO Yy FI/I6pI/IL[OB th, Koraa BO BTOPOM HHKIIC FI/I6pI/II[I/I3aLII/II/I YCUIUJICA
3(1)(1)6KT reTepo3uca, 4TO BbIPA3WJIOCH B MOBBIIICHUU PCIIPOAYKTUBHBIX ITOKa3a-
Tenen u JIy4qlIeM Ka4€CTBE MMOTOMKOB.

OO0cy:k1eHue pe3yIbTaTOB

DBOIIOIMOHHAS IIEHHOCTH JKECTKOTO WHOPHIMHTA B SKCTPEMAIBHBIX YCIIO-
BHSIX OKpPY’Karomeil cpemsl Uil MpoueccoB (hOPMUPOBAHUS aJIalTHBHOTO T'€HE-
TUYECKOTO TONMMOpdHU3Ma U BUIOOOPa30BaHUS MPOSBISAETCS, B YAaCTHOCTH, B
napajoKcaabHbIX APPEeKTax CTPYKTYPHOH W (PYHKIIMOHAIBHON MEPECTPONKU
reHOMa penpoAyKTUBHOM cucteMbl [27-31]. B cumy pa3HbIX 3KOIOrHYECKHX
MPUYHH Pa3peKCHHBIC MPUPOIHBIC TOMYIISIIHA UHOTa BBIHYXKICHBI TIPHOETaTh
K OJIM3KOPOJICTBEHHOMY pPa3MHOXCHHUIO, MPHOOpeTasl MpH ITOM MEXaHH3MEI,
KOMIICHCUPYIOIIIME CHWXKEHUE IoKazaTeneil penpoaykuuu. OIUH U3 TaKuX Me-
XaHU3MOB — HHTCHCU(UKAIIYS PAa3MHOXKCHHUS, HANOOJIEE ITOTHO PEATH3YIOIIAsCSI
y MoHoramoB. Kpome Toro, BKJiaJi B COXpaHHOCTb U Jydlliee pa3BUTHE JACTEHBI-
1Iiel BHOCUT aKTHBHOE BOBJICUCHHE caMIla B OXpaHy OOIIei rHe3710BOH Teppu-
TOPHU 1 3a00TY O TIOTOMCTBE.

OTtcyTcTBHE 3anpeTa Ha UHOPUAMHT TIOKAa3aHOo JAJIs1 HEKOTOPBIX BUIOB IPhI3Y-
HOB U KYHBUX U IIOATBEP)KJIEHO CIEAYIOLMMU 3KCIIEPUMEHTAMHU, IIPOBOIUMBIMU
B ycnoBusix BuBapus. CaMKu CBUCTALICH Kpbickl Parotomys littledalei npenmno-
YHUTAIOT 3allaX CBOMX CHOCOB WIIM MOJYCHOCOB, 8 PEIPOAYKTHBHEIC TIOKA3aTEIIH
WHOPEIHBIX M ayTOPEJHBIX Map HEe OTIIMYAOTCS, KaK M POCT BBIBOAKOB [7]. OT-
CYTCTBHE HHIIECT Ta0y SKCIIEPHMEHTANBHO MOKa3aHO U JUII HEKOTOPHIX BUJIOB,
JKUBYIIIMX CEMENHBIMH rpynnamu. Hanpumep, s y3kouepenHou mosneBku La-
siopodomys gregalis — BUia ¢ ceMeHHO-TPYIIIOBON opranu3anueii [32], u crerm-
HOU MEeCTPYIIKH, KOTOphIe He An((EepeHINPYIOT MOJOBBIX MapTHEPOB IO CTe-
TIeHU POACTBa K HUM [33].
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B 11abopaTOpHBIX CEMBSIX CTEMHOHN MECTPYIIKU U3 Pa3peKEHHOW MOIMyISIUN
CO CTaOMIBFHO HU3KOH YUCICHHOCTHIO OTIBI CIIOCOOHBI MOKPBIBATH CBOHUX PaHO
CO3PEBAONINX J0Yepell IPU COBMECTHOM COACPKAHUHU J0 UX OTCAAKH OT POJIHU-
Tenen.

OtcyrcTBHE 3ampera Ha ONHU3KOPOICTBEHHOE CKPEHIMBAHUE OTMEUCHO Y
ropHoctas Mustela erminea — BUja ¢ JUTMTENBHON SMOPHOHAIBHOM JAHAIay30H.
Crnemnble IOBEHUJIbHBIE CAMKU B BO3pacTe 2 HEAEIb MOKPBHIBAIOTCS OTLIOM. OJTO
MOBBINIACT TAPAHTHIO OILIOJOTBOPEHUS CAMOK, YTO OCOOCHHO IIeTIecO00pa3Ho B
TOJIbI JIETIPECCHH YUCICHHOCTH [34].

Wzyuenne BAMAHUS MHOPUAMHIA y CTEIHOW MECTPYIIKH B YETHIPEX IOCTE-
JIOBAaTENBHBIX IMOKOJCHUAX IOKA3aJI0, YTO JIOJS Pa3MHOMKAIOIIUXCS Map Cpemu
POICTBEHHBIX 0COOEH HIDKE, YeM B KOHTPOJIE, YTO COTTIACYETCs C JAHHBIMU JIU-
teparypsl [15]. OnHako npu oOIIeM CHHMXKEHHUH PENPOJYKTUBHBIX MapaMeTpOB
CaMOK U CaMIIOB POJUTENbCKasi 3a00Ta y 000OMX POAMTENEH ocTaBajlach Ha Xa-
PaKTepHOM JUIS BHJIA BBEICOKOM ypOBHE. PoanTenbckoe MOBeAeHHE THOPUIHBIX
MaTeper MPEeBOCXOAWIO JaXKe KOHTPOJIbHBIC 3HAUCHHS. Y MOHOTaMHOTo 0Oeio-
HOTOTO XOMsuKa Peromyscus polionotus WHOPUIMHT CHIDKAJ OTIIOBCKYIO 3a00-
Ty, HE BJIMAA IPU 3TOM HETAaTHBHO Ha MaTepUHCKYIO [35].

Nubpennoe paszBeneHue nMpuBesio K MOPPOGU3HOIOTHIECKUM U3MEHEHHSM Y
CTEMHON mecTpymku. B 4YacTHOCTH, BBISIBICHO YMEHBIIEHHE OTHOCHUTEIHHOU
MacChbl CEMCHHUKOB y CaMIIOB, YTO MBI CBSI3BIBAEM, C OJHOW CTOPOHEI, C Hera-
TUBHBIM BIIMSIHHEM WHOPHUAMHTA, C APYTOH — C OOMTaHKUEM B YCIOBHSIX HEBOJIH.

ITokaszarenu ynmuTaHHOCTH MAaKCHMAaJIbHBI y HHOPEIHBIX KUBOTHBIX. OTHAKO
MY 3TOM CHHU3WIUCH PEIPOAYKTUBHBIC TIOKA3aTEeNN KaK CaMIOB, TaK U CaMOK.
Henp3st orpunath u BimsiHEE Ha (DU3MYECKOE COCTOSHHE 0co0ei OIM3KOpoI-
CTBCHHBIX CKPEIIMBAHUI, MMOCKOJIBKY KOHTPOJIBHBIC 3BEPHKH, COAEpIKaIIUecs B
TeX )K€ YCIIOBHSX, HE HAOUPAIOT U30BITOYHOM MacCHI Tea.

Takum 00pa3oM, MPH UHTEHCUBHOM HHOPUIMHIE B KOHTPOJIUPYEMBIX YCIIO-
BHSIX Y CTEMHBIX NECTPYIIEK NPOUCXOAAT HAIIPaBICHHBIE H3MEHEHHS MOPHODH-
3HOJIOTHYECKHUX XapaKTEPHUCTHK, BUAUMO, CBSI3aHHBIC HE TOJIEKO C HHOPUIMHTOM
KaK TaKOBBIM, HO H C PUCIIOCOOJICHUEM K YCIOBHSM HEBONH. B wacTHOCTH, 1MO-
Ka3aHHass HAMH PEAYKIHsS OTHOCHTEIBHOW MacChl CEMEHHHUKOB W YBEIUYCHUE
MOKAa3aTelisl YIUTAaHHOCTH CKOPee OTPHUIATENIFHO CKa3hIBAIOTCS HA Pa3MHOKEHIH
noneBok [13]. ¥V rubpunoB MHAEKCHl YIUTAHHOCTH U UHJEKCHI CEMEHHUKOB (Y
camiioB hF2) He oTiM4aroTCs OT «HOPMBI»: 3HAYCHUH, XapaKTEPHBIX JJIs KOH-
TPOJIBHBIX JKUBOTHBIX, YTO, OYEBUAHO, B3aHMOCBS3aHO C WX BBICOKHMH PETIpO-
JYKTUBHBIMH KOHTUIIASIMH.

I'ubpunnzanys y MICKOIUTAOIINX PUBOANT K 3aITyCKY (PH3HOJIOTUIECKUX
MEXaHHU3MOB y Marepeid, crocoOCTBYIOIMUX dPPEKTUBHOMY Pa3BHTHIO T€HETH-
YEeCKH YY)KEPOIHBIX TOTOMKOB BO BHYTPUYTPOOHBINA M MOJICOCHBIN TIEPHOEI [8,
36, 37]. B Haeil paboTe MeXIIHMHENHHbIE CKPEIUBAHUS YBEIUUUBAIN MaTEPUH-
CKHUH BKJIaJl B TIOTOMCTBO CaMOK, IIPOMIEAMHX 4 MOKOJICHUS HHOPUANHTA.

Oco60¢ BHUMAHUE CTOUT YIEIUTh OOHAPYKECHHOMY (DEHOMEHY COXPaHCHUS
U JJaKe MPEYMHOXKEHUS TeTEPO3UCHOTO 3P PeKTa BO BTOPOM HOKOJICHHU THOPH-
IU3aIN, KOTOPBIM BBIpaXKaeTcS B IIPEBOCXOJCTBE T'MOPHAHBIM MOTOMCTBOM
poImuTenbCKkux ocobeit. DhdekT nmpociaeKuBacTCS HE TONBKO B YBEITUUYESHUH MO-
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JIOYHOCTU MaTepell u JydrieM (GU3NIECKOM COCTOSIHUU THOPHIOB MEPBOTO IO-
KOJICHWS, HO ¥ B MTOBHIIICHHOW IDIOJOBUTOCTH M MOJIOYHOCTU THOPUIHBIX JTOUE-
peit (hF1), BeipamuBaromux rudpumoB Broporo nokoienus (hF2). ¥V camios
reTepO3UCHBIN d(DDHEKT MPOSBIIICS B H3MEHEHUU MOP(POPU3NOTOTHISCKUX Xa-
PaKTEPHUCTHUK, B YACTHOCTH, B YBEIMYCHUH OTHOCUTEIBHOW MacChl CEMCHHUKOB
(maubonee otueTniiBoM B hF2) m B yInydllIeHHH pPENpPOAYKTHBHBIX KadecCTB, B
TOM 4YHCJIE W 3a CUeT HOpPMAaJHM3alUH HMHIECKca ynuTaHHocTH. [lokaszano, 4to
IUIOOBUTOCTh caMOK hF1 3HAYMTENbHO MOBBINIACTCS M 3aBUCHT IIPH 3TOM OT
reHortuma matepu [38].

Opnako Oojee Ba)KHBIMHU SIBIISTIOTCSI B3aMMOOTHOIICHUSI B CHCTEME «MaTh —
MOTOMKIY, 3()(HEKTHBHOCTH KOTOPBIX OIPENENSIET CTCICHb MPOSBICHUS dPQeK-
Ta rerepo3uca y miekonuraromux. Tak, camku hF1 mposBisitor cBoro «rubpu-
HYIO CHJIy» B TOBBIIICHHONH MOJIOYHOCTH M JydIIed 3a00Te O MOTOMKax, YToO U
CKa3bIBACTCS HA MPOSBICHUN dY(PPEKTOB, aHATOTHMIHBIX T€TEPO3UCY, BO BTOPOM
MOKOJICHUH THOPUIOB. DTU 3()()EKTHI JTOTUYIHO OOBSICHSIIOTCS, €CIIH UCXOIUTh U3
MpeaCTaBIeHUH, cHOPMYINPOBAHHBIX HAMH, O MaTCPHHCKOM BIMSHHH Ha (op-
MUPOBaHUE aJaNTHBHBIX XapaKTEPUCTUK MOTOMKOB Yy MICKOmUTaromux [8, 36,
38]. MarepuHckuid d3PEKT OompenensieTcs MUTOILIa3MaTHISCKON HaCIeICTBEH-
HOCTBIO, BIMSHIEM MAaTEpPUHCKOTO OpraHu3Ma. B GONBIIMHCTBE OMBITOB MO pe-
[UIPOKHOMY CKPCUIMBAHUIO, B YACTHOCTH B >KUBOTHOBOJICTBE, YCTAHOBJICHO
3aMeTHOE MpeodialaHuie BIUSHHUS MAaTEPUHCKOHN MOPOJIBI HA HACIICAOBAHUE IIe-
JIOTO psifa mpu3HakoB [39].

Hamm naxHBle MOATBEp)KOAIOT MPEACTABICHHUS O BIWSHUHA MAaTEPHHCKON
cpebl U 00 0COOEHHOCTSX TPOSBIICHUS TeTepo3rca y MIIEKOMUTaoMmX. MMeH-
HO y HHUX IpPH MMOJHOU (PU3MOIOTHYECKON 3aBUCHMOCTH IUIOJIA OT MAaTepy B Te-
YeHHEe BHYTPHYTPOOHOTO, a 3aT€M M PaHHEro MMOCTHATAIILHOTO MEepHOoAa HeoO-
XOJMMBIM YCJIIOBUEM T'eTEPO3HUCa SBISIETCS YBEINYCHUE MATCPUHCKOTO BKJIAIA B
MOTOMKOB, CBSI3aHHOE C MOSIBIICHUEM OJArOMpUATHBIX (YU3UOIOTUICCKUX MOJH-
¢dukanuii y Matepeii [8]. Y WHOpETHBIX CAMOK CTEIIHBIX MECTPYIIEK OJaronpu-
aTHble MoaupuKamy (YBEIUYECHHE IUIOJOBUTOCTH M MOJIOYHOCTH), 3aITyCKaIO-
[IMECs MPH POXKICHUU THOPHIHBIX MOTOMKOB, ITOJHOCTHIO PEATU3YIOTCS Yepes
MOKOJIEHHE — emle OOJBIINM YBEIHMYCHHEM IUIOJOBHUTOCTH M MOJIOYHOCTH HX
Jodepei. YirydmeHne MaTeprHCKUX Ka4eCTB CAMOK IPH THOPHIM3AIMHU IOKa-
3BIBaC€T M TOT (DAKT, YTO, HECMOTPs HA YBEIUUYCHHE KOIUYECTBA POXKICHHBIX
JICTEHBIIIEH, IPEUMYIIECTBO B IIPUPOCTE MACCHI 32 BpeMs JAKTAIlHMH ITOJIyJIaeT
KaK BECh BBIBOJOK, TaK M KaXXIbIH IETEHBIII B OTACIHHOCTH — BOIIPEKH H3BECT-
HOW 00paTHON 3aBHCHUMOCTH MEXKIY BEIHYMHOW IOMETa W WHAWBUIYaJIbHOM
Maccoi OTOMKOB.

3akjrouenne

Takum 00pa3oM, THOPUIHOE TIOTOMCTBO JCUCTBUTEIBHO OoJiee YCIENIHO U
MOJIHO HCIONB3yeT OIaronpusTHbIe MOAN(GHUKAIMA MaTepPUHCKOTO OpraHU3Ma,
MPOUCXOASAIINE TPU THOPHAM3ALUK, & CAMKU CTCIHBIX MECTPYIIEK CIOCOOHBI
MOBBICUTH HE TOJBKO CBOIO IUIOIOBHTOCTB, HO M MaTEPUHCKHIE KAauecTBa, TAaKUE
KaK KOJMYECTBO MOJIOKA (MOJIOUHOCTh) M 3a00Ta 0 MoTOMCcTBe. [1010KUTEIhHBIE
3¢ GeKTh THOpUAN3AH, 0COOCHHO BO BTOPOM IMOKOJICHHH CKPEIUBAHUM, HE
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TOJIBKO Ha PEMPOAYKTUBHBIC, HO U Ha MOP(OIIOTHYESCKIE TIOKA3aTEeIH KUBOTHBIX
MO3BOJIAIOT TPUOJMKATHCS K LEIH COXPAaHEHUs W TOAMCP)KaHUSI FeHO- U QeHO-
TUTTUYECKH MTOJTHOIICHHBIX 0COOEH B YCIIOBUSX HEBOJIH JUIS MTOCIEAYIONICH pera-
TpUauuu uX B npupofy. Ilpu pa3BeneHNH TUKUX KUBOTHBIX B MCKYCCTBEHHBIX
YCIOBHSAX 3HAHWE B MEPBYIO OYEpEIb CHCTEMbI OpPayHBIX OTHOIICHUI M BBIpa-
KEHHOCTH 3a00ThI O MOTOMCTBE, PEaKIMU Ha WHOPHIUHT TIOMOXKET IPaMOTHO
peanu3oBaTh pa3IMYHbIE MPOTrPAMMBI 110 MOJIEP>KAHUIO MAJIOYUCIICHHBIX TOIY-
JISAIUA C MOTIOJTHEHUEM MX XUBOTHBIMH, BBIPANIEHHBIMU IO/ KOHTPOJIEM YeJI0-
BEKa.

Co0J1101eHue ITUYECKUX CTAHIAPTOB

Bce akcniepyMeHThI Ha TPBI3yHAX MPOBOJIMIIN B COOTBETCTBHH C TPaBUIIAMU,
npuHsATHIMA EBpomeiickoil KOHBEHIIMEH M0 3alluTe MO3BOHOYHBIX >KHMBOTHBIX,
UCIIOJIE3YEMBIX B JKCIIEPUMCHTANBHBIX U APYTHX HaydHBIX IelsX. [Iporokon
JKCIIEPUMEHTa 0JI00pEH KOMHUTETOM 10 OM03THKEe MHCTUTYyTa CHUCTEeMAaTHKH U
skosioruu )kuBOTHEIX CO PAH (mipotokon Ne 1 ot 14 anpenst 2014 r.).
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