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KnroyeBble crnioBa: mapan, nedeHs, Naos, xesny-
Hble l'lpOTOKM, xesndesblgesniMresibHass cmcrema, re-
4YeHOHYHbIe L[OJIbKM, XEJYHbIA My3bipb, 3MOPHOH,
JKeJI4Hble Karunnsapsl, cocyAasbl, N€BbIM X eNnYHbIH
MPOTOK, MPAaBbIH }ENYHbIN MPOTOK, MarucTparib.

Llensto mccnepoBsaHus 6bIfI0 M3ydeHME MaKpPoO-,
MMUKPOMOPXONOrUM YKEMNUYEBbILENUTENbHOM CUCTEMBI
rneyYeHn nnopos Mapanos. Martepuan otbupancs or
25-cyTo4yHOro BO3pacta Ao 9-mecsyHbIXx MNopoB M
HOBOPOXAEHHOro Mmapana. [ns msy4yeHus ucrnonb3o-
Banu MeTofdbl MHBEKLIMM KETYHbIX NMPOTOKOB 3aTBep-
AeBaroLMMM maccamu. [ucTtonormueckme npenapartsl
roTOBMIIM Ha 3aMOPAXKMBAIOLLEM MMKPOTOME MU
OKpaLLUMBaNM remMaToKCMNUH-303MHOM no bemepy. B
25-cyTOYHOM 3apOofpILLEBOM NEpUOAE B MEYeHW OT-
CYTCTBYIOT [OMNbKM, neuveHouHble 6anku. [paHuub
KNEeTOK He BbISBMSAIOTCA Yy Mpeannofos Ao 36-cy-
TOYHOrO BO3pPAacTa, B MEYEHM OTCYTCTBYIOT KEM4Hble
kanunnspsl. B nepuog paseutus (35-60 cyt.) B xen-
YEBbIAENUTENBHOM CUCTEME COBEPLLANOTCS MHTEHCMB-
Hble npoueccbl PopmMoobpazoBaHus, HO MKenyHbIX
NMPOTOKOB eLle o4YeHb mano. Y 3-4-mecsiyHbix NNopos
obpazoBaHMe IKENuHbIX MPOTOKOB Habnopanu Ha
nepudgepun opraHa. ITO yKasbiBaeT Ha cnocobHOCTb
YKENYeBbILENUTENbHOM CUCTEMbI B 3TOT Mepuopd, Bbl-
penstb endb. HosoobpasosaHue >KenyHbix XO[O0B
ypaetcs Habnopate M y no3gHux nnopos (6-9-me-
cauHbix). XenueBblgenurenbHas cucTema nNeYeHu y
NnopoB Mapana B Bospacte 6-9 mec. B L,erloM cKna-
AbIBAETCS M3 IKCTPAOPraHHbIX M MHTPOOPraHHbIX Ma-
ructpanen. [ledyeHb mapana nueHa >KenyHoro ny-
3bips. MccnepoBaHus nokasanu, 4to obwmi nede-
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Bonpocy paseuTus KenyesbigenuTenbHOM Cu-
CTEMbI MEYEHM Y PAa3MMYHbIX BMOOB AOMALLHMX
YKMBOTHbIX MOCBSLLLEHbI PABOTbI M3BECTHbIX Y4é-
Hbix [1-4].

Llenbto paboTbl 6bIMO  M3yudeHMss MaKpo-,
MMKPOMOPMONOrMM KenyesblfernMTensHon Ccu-
CTEMbI MeYeHn NNoJoB Maparos.
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XEJYEBLIAEJIMTEINIbBHAA CUCTEMA MNMEYEHU MAPAIJIOB B OHTOIEHE3E

BILIARY SYSTEM OF LIVER IN MARALS IN ONTOGENESIS

HOYHbIM NMPOTOK 06pasoBaH cnusaHMemM nesoro u npa-
BOro ne4YeHo4HbIX NMPOTOKOB.

Keywords: maral (Cervus elaphus sibiricus), liv-
er, fetus, bile ducts, biliary system, liver lobules,
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The research goal was the study of macro-
micromorphology of the biliary system in the liver of
maral fetuses. The material was selected from fetuses
at the age of 25 days to 9 months and from newborn
marals. The techniques of injecting settable sub-
stances into the bile ducts were used in the re-
search. Histologic specimens were prepared by
freezing micro-tome and were stained by hematoxy-
lin-eosin technique according to Bohmer. There are
no lobules and hepatic tubules in liver at the embry-
onic period of 25 days. Cell margins are not re-
vealed; there are no bile capillaries in liver in pre-
fetus before the age of 36 days. During the devel-
opment period (36-60 days), intensive formation
processes take place in the biliary system, but still
there are very few bile ducts. In 3-4 months old fe-
tuses the formation of bile ducts was observed at
the organ periphery. This shows the ability of bilifica-
tion at this period. Newly formed bile ducts can be
also observed in older fetuses (6-9 months old). On
the whole the biliary system in the liver of maral fe-
tuses at the age of 6-9 months is formed of extraor-
ganic and intraorganic lines. There is no gall-bladder
in maral liver. It has been found that the common
hepatic duct is formed by the confluence of the left
and right hepatic ducts.
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Llenb nccnepoBaHMi — M3yuYnTb MOPGOrMCTO-
noruyeckme ocobeHHOCTH XKenyeBblAenuTenbHOM
CMCTeMbl NMeYEeHU MaparnoB B OHTOreHese.

O61beKTbl U MeTofbl

Matepuan gnsa mnccnepoBaHus B3AT B maparno-
Boayeckux xosamcteax Yctb-KokcuHckoro, Llle-
6anuHckoro parvioHoB Pecnybrnmku Antan. Mc-
Monb3oBanu MeTofbl MHBEKUMM XKEM4YHbIX Mpo-
TOKOB 3aTBEPAEBAIOLLIMMM MACCaMH, UYEPHOM
TyWblO, MpPenapupoBaHMe, 4acTMYHasi KOPPO3us
TKaHeW. bnoku pgns rmuctonorum dukcupoBanmch
B 12%-HOM HeNTpansHOM pacTeope copmanuHa
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[5]. Cpe3bl roToBMnMCb Ha 3amMOPAarXKMBAIOLLLEM
MMKpPOTOME,  OKpalUMBaNMMCb  FEeMAaTOKCHIMH
’o3mHom no bemepy. MNMcTtonornyeckne npena-
paTtbl M3y4danucb Ha ABCTPUMCKOM TPMOKYNSpP-
HOM MMKpoOcKone «Micros» ¢ BMAEO-HACagKOM
MC-200.

Pe3ynbTaTbl HCCnepOBaHUSA

B amb6proHanbHbIM nepuon MeyveHb y XMUBOT-
HbIX PasBMBAETCH M3 BHYTPEHHEro 3apOfbIlLeBO-
ro nuMcTka-sHtTogepMsl. [eveHb nnopa mapana B
25-26-CyTOYHOM BO3pacTe He MMeeT elé Tu-
nMyHOro Aans Heé cTpoenus. B atoT 3apopbiwe-
BOM Mepuop, OTCYTCTBYIOT AONbKM, MEYEHOYHbIE
6ankM C KX papManbHbIM - PAcroNOMXEHUEM K
LeHTpy auuHyca. [lapeHxuma nedenn nnopos
npepcTaensetT coboi CKomneHue KNeTok Herpa-
BUNMbHOM popMbl. [PaHMLbI KNETOK He BblIgBNS-
totcs. B aToT nepuop, BbisBNEH OBLMI XKeENUHBIM
NPOTOK, €ro CTeHKa COCToMT M3 3-4-psgHoro
NPU3MaTUHECKOrO 3MUTENMsl, CHAPY>XW MOKpPbITa
TOHKMM CNOem Me3eHXnMbl. BHyTpuney€HouHble
)KenuHble Xxopbl Y 3apoppllleid He pasBuTbl. Y
npeannopos Ao 36-CyToOYHOro BO3pacTa B neve-
HM OTCYTCTBYIOT TaKXe enuHble Kanunnspbl. B
3apoppiieBom nepuoge passutusa (35-60 cyT.)
B JKEN4YeBblAeNMTeNIbHOM CUCTEME COBEpLLAtOTCS
MHTEHCHMBHbIE npoueccbl dopmoobpasoBaHms.
MpoceBeT npoToKa CTAaHOBMTCA Y3KMM M OOHO-
BPEMEHHO C 3TMM MPOLLECCOM MPOMCXOAUT
onddepeHUMpPOBKa CTEHKM NMPOTOKA Ha oTaenb-
Hble OBOMOYKM, YTO COMPOBOXKOAETCH M3MEHE-
HMEM CTPOEHUS SMUTENMS, YCMOKHEHUEM CTPYK-
TYPbl COEAMHWUTENbHOM TKaHM W MOSIBNEHMEM
MHMOBNacToB. DNMTENMH BHEMEYEHOUYHbIX Ken4-
HbIX MPOTOKOB M3 3-5-pspHOro cTaHoOBMUTCH npe-
MMYLLLECTBEHHO OAHOPOAHbIM MPU3MATUHECKNM.

CHapy»>mn B cOeAMHMUTENbHOM TKaHW MOosBns-
fOTCA M KOmnnareHoBble BOMoKHa. B atom Bo3-
pacte BriepBble HabMIOQAOTCS KENuHble Kanur-
NSPbl, OHWU LUMPOKME, MPAKTMYECKU HEe BeTBATCS
M HEe aHacTOMO3MPYIOT.

O6pasoBaHue npaBoro u NeBoro Ne4YEHOUHbIX
nNpoToKoB HaumHaetcs y 40-45-cyTouHbix npeg-
nnopos [6]. Mx pasBuTMe npoucxoamT B Hemno-
CPeAcTBEHHONW 6nM30CTH  CTEHKM MPMBOASLLMX
BEH. [eHe3 3TUX NMPOTOKOB HauuHaeTcs ¢ obpa-
30BaHMEM CMMOLUHONO OFHOPSAHOrO Crosi 3Mu-
TenuanbHbIX KNEeTOK BOKPYr cocypnoB B obnactu
BOPOT neyeHu. B nmpouecce panbHeiwero pas-
Butus (45-60 cyT.) cHapy»u OT nepsoro cros
nosBnseTcs BTOPOM CMOM TaKMUX e KNeTOK.
Mexpay nepsbiM M BTOpPbIM crnosim obpasyroTcs
MPOCBETbl — XEMuYHble MPOTOKMU, a Ha nepude-
puM opraHa y MenKuXx cOocypoB npouecc obpa-
30BaHMs XKEen4YHbIX MPOTOKOB eLLLé He Hadvancs. B
pes3ynbtate, B MeYEHU 2-MecCsyHbIX NNOAOoB
YKEMNUYHbIX MPOTOKOB €LLE OYEHb Marno.

3HauuTenbHOE YCIOXHEHWE Ken4yeBblaenu-
TENbHOM CUCTEMbI MPOUCXOPUT Y 3-4-MecsuyHbIX
nnopos. B aTo Bpems npoucxogut Takke BbicT-
poe yBenuMueHne KOMMYEeCcTBa BHYTPUMNEUYEHOUHBIX
XOAOB Ha nepudepun opraHa. DTO YyKasbiBaeT

Ha TO, 4TO Yy 3-4-MecCsuYHbIX MMNOJOB >XENYeBbl-
penuMTenbHas cUCcTEMA MedYeHu Yyxe crnocobHa
BbIAENaTb Xenyb [7].

HoeoobpazoBaHne xenuHbix XopoB ypaértcs
Habrnopate M y Mo3gHUX 6-9-MecsiuHbIX NNopoB
(puc. 1, 2).

CoepuHUTENbHOTKAHHbIE M MblIlLEYHble 3Me-
MEHTbI BHYTPMMEYEHOUHBIX >KEM4YHbIX MPOTOKOB
pa3BMBAIOTC M3 Me3eHXMMbl. Y MO3gHMX mMno-
JAOB, a TaK)Xe B MOCTHaTanbHOM NEpPUOAE Pa3Bu-
TMEe BO BHEME4YEHO4YHbIX MPOTOKax MpoTeKaeT
cnepyrowmm  obpaszom:  crimsuctas  obornouka
yTonuiaeTtcs, HapactaeT Komnmyectso 6okanosup-
HbIX KNETOK, YBENMUYMBAETCS TOMLIMHA MbILLEYHOM
O6OMOYKM M HAPYIKHOM COEOUHUTENBHOTKAHHOM
obonouku. B Hapy»Hol obornouke passuBaeTcs
MHOFO KOMMareHoBbIX BOMOKOH. JrnacTMyeckue
BOMOKHa B 6OrMbLUMX KEnuHbIX XO[ax BrepBble
MOSIBMAIOTCS TONMbKO Yy HOBOPOMAEHHbIX, Bae Y
B3POCSIbIX }MBOTHbIX MX Maro.

HenueBbigenurenbHas cuctema nedveHu vy
NnopoB mapana B Bo3pacTte 6-9 mec. B LENom
CKNapbiBaeTCs M3 3KCTPAOPraHHbIX M MHTPOOP-
raHHbix Mmaructpanen. [leyeHb Mapana nuwieHa
YKENYHOro nys3sbipsi, B pe3ynbTaTe M3 Ken4HbiX
MPOTOKOB 3KCTPAOPraHHO pacrnonaraeTcs Torb-
KO ObLLMIi NEeYEHOUHBIN NMPOTOK.

MccnepoBaHus nokasanu, 4to obwmm nevyé-
HOYHbIM MPOTOK OBpPasoBaH CAMSHUEM NEBOro M
npaeBoro nevYéHouHbix npoTtokos [8].

JleBbIt NEYEHOYHBIM NPOTOK pacnonaraeTcs B
BELLLECTBE NEBOM AOMNM, a AopcanbHble Hokosble
NPOTOKM OPEHMPYIOT BELLEeCTBO XBOCTATOM f[oO-
nu. JleBbiki NPOTOK AnuHHee npasoro u obpasy-
eTcsd [ABYMSl KOHEYHbIMM MPOTOKAMM, IEBbIM
JopcanbHbIM U NeBbIM KBagpaTtHoW gomu. B oc-
HOBHOM CTBON fIEBOro MEYEHOYHOrO MPOTOKA
MOryT BMagaTtb A0 TPEX COCYAOB. 3HA4MT, ne-
Bbli MEYEHOUYHbIM MPOTOK MOXET PopMUpPO-
BaTbC OMKOH(MIOIHTHO M  TPUKOHIIFOIHTHO.
MpaBbiM NEYEHOUHBIM MPOTOK 3aHMMAET rMaBHbIM
obpasom napeHxumy NpaBoM JOMU M OpeHupyeT
4YacTMYHO XBOCTATYHO M KBagpaTtHyro gonu [8].

BbiBoAabI

TakMm 06pasom, BHYTPUMNEUEHOUHbIE >Kemnu-
Hble XOofbl y 3apopfplllien He passuTbl. Y npegn-
nnopoB Ao 36-CyTOYHOro BO3pacTa B MeEYEHM
OTCYTCTBYIOT KenuHble Kanunnspbl. B 3-4-me-
CAYHBIX MIIO4OB NpoucxoguTt bbicTpoe yBenuue-
HME KONMMYECTBA BHYTPUMEYEHOUHbIX EMYHbIX
XOfAOB Ha nepudepun opraHa, 3TO YyKasbiBaeT
Ha cnocobHOCTb >KenuesblgernmMTensHON CMCTEMbI
BbloenaTb Xenub. Y nnopos 6-9 mec. »enuyesbi-
JAenuTenbHas cMCTeMa NMpepCcTaBrneHa M3 3KcTpa-
OpPraHHbIX M MHTPOOPraHHbIX maructpanen. Ho
3KCTPAoOpPraHHO pacronaraeTcs TOMbKO oObLLmi
NMEYEHOUHBIM MPOTOK, TaK KaK >Xen4yHbiM My3bipb
otcyTtcTByeT. B pesynbrate obmi neuyéHouUHbIM
MPOTOK >KENn4eBblAENMTENbHOM CUCTEMbI Mapa-
noe B Bo3pacte 9 mec. obpazoBaH cnMsHMEM
NeBOro U NPaBoro Ne4YEHOYHbIX MPOTOKOB.
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T.H. 3eMnsaHyxuHa
T.N. Zemlyanukhina

MOP®DOJIONMYECKHUE NMOKA3ATEJIM KPOBU
M ECTECTBEHHAS PESUCTEHTHOCTb TENAT NMPU PA3HbIX METOLAX BbIPALLLMBAHMA

MORPHOLOGICAL BLOOD INDICES AND NATURAL RESISTANCE
OF CALVES UNDER DIFFERENT REARING METHODS

KmoyeBble cnoBa: nopcoc, TensTta, KpoBb, ecTe-
CTBEHHasi PE3UCTEHTHOCTb, KOPOBA-KOPMMNMLA, 3PMUT-
POLMTBI, NENKOLMTbI, reMornobuH, UMMYyHHble 6enku,
6aKkTepruMaHas aKTMBHOCTb CbIBOPOTKM KPOBM.

Llenb pabotbl — onpepeneHue BIMsiHWS PasfMUHbIX
TEXHOSIOrMYECKMX MPMEMOB BbIPALLMBAHUS TENST B MO-
NMOYHbIM Nepurof, Ha MOPEONOrMHECKMIM COCTaB KPOBU M
€CTECTBEHHYHO PEe3MCTEHTHOCTb. B ycrnosusx akcnepwu-
MEHTAa 3HauMTENbHbIE OTKIOHEHWSI MOKA3aTens MMMYH-
HbiXx GEnKOB Yy J>MBOTHbIX, BCKApPMIMBAEMbIX MCKYC-
CTBEHHO M HaXOFSALLMXCA Ha MOJCOCE Mof, MaTepsiMM B
nepBble JHW YKM3HM, FOBOPST O TOM, YTO COAEpPIKaHue
HOBOPOXAEHHbIX TENAT ¢ MaTtepsmu nepeble 10 gHen
rnocne poKaeHusi brnaronpusTHO CKasbIBAeTCsl Ha MX
KMMHWUKO-CPU3MONOrMUECKOM COCTOSIHMM M PE3UCTEHT-
HOCTU. MUHUMArBHOE CofEepPIKaHME MMMYHHbIX Benkos
B rpynne, BblPaLLEHHON MOf, KOPOBaMHU-KOPMHUITULLAMM,
6bino Bbile, 4eM B KoHTpone, Ha 6,11 mr/mn
(P<0,01), 6aKTEPMUMOHOM AaKTMBHOCTM CbIBOPOTKM
KpoBn — Ha 98%. AKTMBHOCTb KomnnemeHta 6bina
Bbiwe Ha 8,11 en. (P<0,001) B rpynne, BbipalieHHOM
C WCMOmNb3OBaHMEM TPAgMUMOHHONM TexHomnormm. Co-
LEepKaHMe IM30UMMa M TMTPa reTeporemarriroTHHN-
HOB HaxoOMNOCb MPAaKTMHECKM Ha ogHom yposHe. K
2-MecsiHHOMY BO3pPAacTy remarofiorMieckue nokasare-
nu (copepiKaHue NeMKOUMTOB, 3PUTPOLIMTOB M FrEMO-
rnobuHa) npakTuuecku He pasnuuarmcb. [pu nokasa-
TENsX PE3UCTEHTHOCTM B rpynne TensT, BbIPALLEHHbIX
no MeTofdy PEernameHTUPOBAHHOrO MOACoca Mog, Ko-
POBaMH-KOPMMIMLLAMM, YETbIPE MOKa3aTens M3 AeBsTH
MMEIOT MaKcHMMarnbHoe 3Hadenne. B koHTpone tutp
HOPManbHbIX aHTUTEeNn [OCTOBEpPHO Hwke Ha 12,0, a
MMMYHHble  GEenKu  3HauUMTENbHO  BbllLE —  Ha
16,53 Mr/mn, 4em B OMbITHOM rpynne, nNpu HGoMbLIOM
pa3bpoce OaHHbIX, YTO CBS3aHO C MOBbILLEHHOM 3abo-
NEBAEMOCTbIO  KMBOTHbBIX  YKEMYOOHYHO-KMLLEUHBIMU
(47%) w pecrmpatopHbimu (13%) 3abonesaHusMM.
Takas »e KapTMHa Habnropaetcs M B 4-MeCcsSHHOM
Bo3pacte. B 6-mecAyHOM BoO3pacTe [OCTOBEPHbIX
pPas3nuumMii Mo MOPQONIOrMHECKOMY COCTaBy KPOBM M

€CTEeCTBEHHOM PE3UCTEHTHOCTM MEeXAy rpyrnamu He
obHapyxeHo.

Keywords: suckling period, calves, blood, natu-
ral resistance, nursing cow, red blood cells, white
blood cells, hemoglobin, immune profteins, blood
serum bactericidal activity.

The research goal is to determine the effect of
different calf rearing techniques during suckling peri-
od on blood morphological composition and natural
resistance. Under experimental conditions, significant
variations of immune protein indices in animals under
hand rearing and in those with suckler cows during
the first days of life prove that keeping newborn
calves with their nursing cows for the first 10 days
after calving is beneficial for their clinical and physio-
logical condition and resistance. The minimum con-
tent of immune proteins in the group reared by nurs-
ing cows was greater than that in the control group
by 6.11 mg mL (P < 0.01), and blood serum bacte-
ricidal activity was higher by 98%. The complement
activity was higher by 8.11 units (P < 0.001) in the
group reared by the conventional technique. The
content of lysozyme and heterohemagglutinin fiter
was practically at the same level. By the age of
2 months the hematologic indices as WBC count,
RBC count and hemoglobin content practically did
not differ. In the group of calves reared by sched-
uled nurse-cow method, in terms of resistance, four
of nine resistance indices had the maximum value. In
the control group, the whole antibody titer was sig-
nificantly lower — by 12.0, and immune protein con-
tent was much greater — by 16.53 mg mL than in
the trial group with a considerable scatter of data
due to increased incidence of gastrointestinal (47%)
and respiratory (13%) diseases. The same pattern is
observed at the age of 4 months. At the age of
6 months any significant differences in blood morpho-
logical composition and natural resistance between
the groups were not found.
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