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CEKIUSA 4. AKTYAJIBHBIE ITPOBJIEMbBI BUOJIOI'U
(MOP®O-®13NO0JIOI'MA, BUOXMHNUN U BUOTEXHOJIOI'MIN)

B JKUBOTHOBO/CTBE

IIOKA3BATE/IN AJIbbYMHWHA CbIBOPOTKU KPOBU TEJIAT,
NMMMYHU3NPOBAHHBIX PASHBIMUN NITAMMAMMU BAKIINH
ITPOTUB CAJ/IbBMOHEJIJIE3A.

Txanabexosa I' K.", ) Kb1kbimbi6aesa M.M.',
Bepaamuna A.)K.', Ecumb6eros A.T.% P3aes P.M.%, Bayeagunos K.K.?
'KasaxcKuii HaljMOHa/IbHBIN arpapHbIi HCCIeI0BaTeIbCKUI YHUBEPCUTET,

r Anmvartsl, Pecriybimka Kasaxcran
*Hykycckuii human CamapKaHCKOTO TOCYIapCTBEHHOTO YHUBEPCHUTETa
BeTeprHapHOW MeULIMHbI, )KUBOTHOBO/ICTBA U b1oTexHO0TUH, T HyKYyC,
Pecniysinka Kapakanmakcran

AKTya/ibHOCTb. VIMMyHM3alUs >KUBOTHBIX, pa3/inuHble WH(MEKI[OHHBIe
3aboneBaHus, OTpa)kKalOTCS Ha  (PpaKIMOHHOM  cocTaBe 0OelKoB
WMMYHOTIO0y/IMHOB ~ KpPOBU. KO/MUeCTBeHHbI W KauyeCTBEHHBIM COCTaB
UMMYHOTJIOOy/IMHOB M WX [JWHAMHKa B OTBeT Ha WMMYHHU3ALUIO0 ¥
Ce/IbCKOXO03MCTBEHHBIX JKUBOTHBIX [0 HACTOSIIETO BPEMEHH OCTaeTCs elre
HEeIOCTAaTOUYHO H3yUeHHbIM. B CBSI3W C 3THM, H3yueHUe XapaKTepa U3MeHeHUs
KOJIMYeCTBa M KauecTBa MMMYHOT/IOOYJUHOB MOJ BIMSIHUEM HWMMYHH3al[UH
AB/SIeTCS. Ba)KHBIM acIeKTOM JaHHOW mnpobsiembl. Eciu Mo KOHIjeHTpauuu
obmero 6enka, obmeM KonMuecTBe WUMMYHOTI00y/JTMHOB MPH WMMYHM3aI[AU
MMEIOTCS MHOTOUWC/IeHHble JaHHble, TO BJ/HMSHUE WMMYyHHU3al[Ud Ha
cojiep)kaHue OT[eJbHbIX 0Oe/NKOBbIX MOA(pakiuii U OT[eNbHBIX K/IaCCOB
WMMYHOT/I00y/IMHOB U3y4eHO MaJio.

BBegenne. OfHUM W3 BaKHBIX U [IeHCTBEHHBIX MEPOTIPUSTUA TIPOTUB
Ca/IbLMOHEJIJIE30B  SIBJISIETCS  BakKI[UHOMpOQwWIakThkKa. [Ipu  ca/sbMOHese3ax
JKUBOTHBIX Haubosiee M3ydeHbl M anpoOMPOBAHBI Pa3UUHble BapHaHThI YOUTHIX
BakIMH. B HacTosiiliee BpeMsi MPOTHB Ca/lbMOHe//Ie3a KPYITHOTO POraToro CKOTa
Hcrosb3yeTcss (opmon- BakijpHa. CyIecTBEeHHBIM HEeJIOCTaTKOM ee SIBJISIeTCS
Oosblliie [103bI BBEEHHS, MHOTOKPAaTHOCTb IIPUBHBOK W HU3KUN HH/IEKC
UMMYHOT€HHOCTH,  UTO  HeJOCTaTOYHO  [yid  TIPHOOpeTeHHs]  CTONKOM
MMMYHOJIOTMUeCKON 3aluThl. B Tmoc/iegHue TOAbl HaKOIUIeH OIMpe/e/ieHHbIN
9KCTIepUMeHTa/bHbIN MaTepuan 10 TIpoduIakKTHKe caJbMOHes/ie3a KUBBIMU
BakLuHamu [1,2].

B cBsi3u € 3TUM, W3ydyeHUe BJ/IMSHUS WUMMYHM3al[UM >KUBBIMHU U YOUTBIMU
BaKIIMHaM{A Ha WMMYHHBIM CTaTyC OpraHW3Ma SIB/IIeTCs aKTyaabHOW 3afiaueii B
00/acTi COBepIIIeHCTBOBaHUS Criel[idryeckol TPOGUIAKTUKH CalbMOHe Ie3a
TeJISIT.
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M3 Bcex 0OelKOB CHIBOPOTKH KPOBH anbOyMUHBI 00/1aZjaf0T HaWMeHbIei
MOJIeKy/ISIpHOM Maccoii. Ouu 067aar0T HauboJIbIe 3/1eKTpo(opeTUUeCcKou
TIO/IBMDKHOCTBIO M COCTaBJISTIOT OT 39 10 65% Bcex 6e/KoB,

BXO/ISAIIINX B COCTAB CHIBOPOTKHA KPOBH M OTHOCSTCS K IIPOCTBIM Oeskam-
npoTerMHaM. ANbOYMUHBI TIO/EP/KUBAIOT OCMOTHYECKOe faBjieHue. [IpuHUMaroT
ydyacTue B yJaqeHUU SI0BUTHIX BeIeCTB U3 OpraHu3Ma. ToKcuuyeckue BelleCTBa,
CBsA3bIBAsICh C anbOyMuHamMu 00e3BPEXUBAIOTCSA, UTO HMeeT  0OoJbIlloe
du3mnoornueckoe 3HaueHue. AJIbOyMHUHAMHU PeryavpyeTcs KMC/IOTHO-IIeI0UHOe
paBHOBeCHe MOCPe/ICTBOM MX COe/IMHeHUs] C aHMOHAMU U KaThoHaMmH [ 3,4,6].

Lenpto HAaIKMX KUCCJIeOBaHUN SBUJIOCh U3YUYUTh BIUSIHUE UMMYHU3aLUU
pa3HbIMU BakI[MHAMH Ha 23/1eKTpodopeTHUecKruii cocTtaB OellkoB KpPOBU Y
HOBOPOJKIEHHBI TeJISIT, UMMYHU3UPOBAaHHBIX Pa3HbIMHU >KUBBIMU U YOUTBIMU
BaKLJUHAMU MPOTUB CaJlbMOHE/Ie3a.

Marepuasnbl 1 MeToAbL. OTMbIThl TTPOBOJUINCE B (DEPMEPCKOM XO3sIHICTBE
«Mypa» EHOekImMKa3axckoropauoHa AJsiMaTMHCKOW ob6mactu. O6BbeKTamu
vccaefioBaHun ciyxunu tensita 10-20 mHeBHOro BO3pacTa, KOPOBBI ajlaTayCKOW
nopoAsl Ha 7 - 8 Mecsiax CTebHOCTM U UX HOBOPOXKJEHHbIe Tessita. KopoBbl
HaxXO[WIUCh B OJWHAKOBBIX YCJIOBUSX KODMJEHUsS U cojepkaHus. [ns
TIpOBe/IeHUs OTbITOB ObIJIO CPOPMUPOBAHBI C/eyIOI[Ue TPYTIIThbl XKUBOTHBIX:

1 rpymnmna - Tejasita 2-X HeZe/IbHOTO BO3pacTa, UMMYHHM3UPOBaHHbIE
JKUBOUM MOHOBa/JIEHTHOM BaKI[MHOM M3 1lITaMMa S. typhimurium - 10 rosios;

2 rpymnma - TejATa 2-X HeJeJIbHOTO BO3pacTa, UMMYHH3UPOBAHHbIE
dhopMoJI-KBaC1i0BOM MOHOBa/IeHTHOM BakI[MHOM - 10 ro/ios;

3 rpymnmna - TenAta 2-X HeJEeIbHOTO BO3pacTa, UMMYHH3UPOBAHHbIE
OuBasIeHTHOW KUBOMW BakUHOM U3 mTaMMoB S. typhimurium u S. dublin - 10
TOJIOB;

4 rpynmna - TensAta 2-X HeAeIbHOTO BO3pacTa, UMMYHHU3UPOBAHHbIE
6rBasileHTHOM (hOpPMOJI-KBACIIOBOM BaKI[UHOM - 10 roJioB;

5 rpynma - TejsATa 2-X HeJelbHOTO BO3pacTa, UMMYHU3UPOBaHHbIE
TO/TMBA/IEHTHOM >KMBOM BaKI[MHOW M3 mTaMMOB S. typhimurium, S. dublin u S.
choleraesuis - 10 romnos;

6 rpymmna - TejsATa 2-X HeJeIbHOTO BO3pacTa, UMMYHH3UPOBaHHbIE
MoJINBa/IeHTHOU (POPMOJI-KBACI[OBOM BaKI[MHOW M3 1ITaMMOB S. typhimurium,
S. dublin u S. choleraesuis - 10 rosos;

7 rpynmna - KOHTPOJIbHbIE (HEMMYHU3MPOBaHHbIE) TeJATa.

Ny wu3ydyeHus OUOXUMUUECKHX W WMMYHOJIOTMUECKHUX TIOKa3aTeseu
CBIBOPOTKUA KPOBW OBITM HCII0/Ib30BaHbI METOABI 37eKTpodope3oM B arapoBOM
rese o metogy I'opoxosou JI.B.

Pe3ynbTaThl U BBIBOABL /11 onpesiesieHUs HANPSDKEHHOCTU UMMYHHUTETA
1oc/ie aKTUBHOM WMMYHM3AllMM pa3HbIMH IITaAMMaMU BakKLUH y TeJAT ObUI
n3yueH OesKoBasi ppakiyst ambOyMUH B CEIBOPOTKE KPOBH.

AnbO0yMHUHBI. Y Te/lAT TIepBOM TPYyMIbl KOJWYECTBO albOyMUHOB B
CBIBOPOTKE KPOBM /10 UMMYHH3al[Mud cocTaBuio 3,66+0,02 1%, y Tendatr BTOpou
rpynnbl KOJUYeCcTBO 3Toro Genka paBHsiiock 4,18+0,02 1%, y TenaT TpeTbeu
TPYIINbI, 3TOT MokKa3arenb coctaBun 3,03+0,09 r%, y Tenar ueTBepTOM rPYMIIbI -
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3,30+0,03 r%, y Tenar nstou rpymrsl - 3,59+0,05 r% u y TesAT 1ecTor rpynmsbl -
3,21 £0,03 r%.

AHanu3 TOJIyUeHHBbIX [JaHHBIX [IOKa3blBaeT, 4YTO COJeprKaHUe
anmbOyMUHa B CHIBOPOTKE KPOBH y MCC/IelyeMbIX TPYNN TensaT Ha 7-U JeHb
1ocjie UMMYHU3auu Obin ciepyrommM: 1-g rpymma Tenst - 4,02+0,10 9%
(moBeIcu0Ch Ha 14%), 2-s rpynmna - 3,32+0,09 1% (cHu3unock Ha 25,9%), 3-
g rpynmna 2,93+0,11 1% (cHusunoce Ha 2%), 4-a rpymma - 3,37+0,05 %
(cHu3unock Ha 6,2%), 5-a rpynmna — 3,14+0,10 r% (cHu3unoch Ha 13%) u 6-g
rpymnna - 2,86+0,11 r% (cHu3uaock Ha5,9%).

Ha 14-u peHb moc/ie MMMyHM3al[dU TI0OKa3aTeM U3yuyeHUs KOJIMYeCTBa
a7Tb0yMHUHOBOW (ppakiuu ObLIM caeAyIOIUMH: y 1-1 rpymis - 3,24+0,14 1%
CHU3WJIOCh Ha 24% mO CpaBHEHWIO C MOKAa3aTesassMU, MOJy4YeHHbIMUA Ha 7-U
JleHb UCCIefoBaHusl), y 2-u rpynsl - 3,46+0,12 r% (yBennuunoch Ha 4,2), y 3-1
rpynnsl - 3,64+0,06 r% (yBemmuuniock Ha 24,3%), y 4-u rpynnsl - 3,4710,06 %,
(causunock 2.9%) y 5-u rpynmnsl - 3,15+£0,11r% (cHu3unock Ha 0,3%), y 6-u
rpynnsl 3,14+0,09 r% (cHusmnock Ha 9,8%).

K 21-y aHIO mocie UIMMYHH3AIUs KOHIIeHTpaIus anbOyMuHOBOW (hpaKiu
B CBHIBODOTKE KpDOBU TejAT cocTaBuia: 1-a rpymma Tenst - 3,40+0,07 1%
(noBbicunock Ha 4,9% MO CpaBHEHHIO C €ro KOJMYeCTBOM Ha 14-U [leHb mociie
WMMyHU3aluu), 2-1 rpynmna 3,32+0,03 r% (cHusunoce Ha 4,2%), 3-1
rpynna 3,29+0,09 r% (cHusunock Ha 10,6%), 4-g rpynmna - 2,62+0,03 1%
(cHu3unock Ha 32,4%), 5-a rpynna - 3,50+0,11 r% (roBeicuiock Ha 11,1%) u
6-s1 rpymnmna - 3,16+0,07 r% (roBeicrnock Ha 0,6%).

Ha 45-ii geHbp 1ocie WMMYHH3alMsI COJep)KaHWe albOyMHHOB Yy
M3ydyaeMbIX TPYMN TelST XapaKTepu30BajaoCh CeAyiol[dM obpasom: y 1-i
rpynnsl - 3,58+0,05 r%( noBeicunock Ha 5,3%), y 2-u rpynmsl - 3,38+0,05 r%
(Ha 1,8%), y 3-u rpymnsl - 2,95+0,07 1%, (cHusunock Ha 11,5%) y 4-i rpymnmnsl -
2,75%0,04 r% (roBbicuioch Ha 5% y 5-u rpynnmsl - 2,59+0,09 r% (cHu3un0CH
Ha 35,1%), y 6-u rpynns -2,93+0,08 r% (cHuswiock Ha 7,8%).

Ha 60-if geHp I10c/ie WMMYHM3aIMM  KOHI[EHTpalds anbOyMHUHOB B
CbIBOPOTKE KPOBHU TeJIAAT cocTaBuia: y 1-i rpynmsl - 3,851£0,04 r% (moBbicuiach
Ha 7,5%), y 2-ui rpynmsl - 3,66+£0,02 1% (moBeicuiack Ha 8,2), y 3-U TpyIIibI -
3,56+£0,03 1% (moBeicwiack Ha 20,6%), y 4-i rpynmel - 3,01£0,09 1%
(noBeIcunack Ha 9,4%), y 5-i rpymnnsl - 2,99+0,08 r% (roBbicuaack Ha 15,4%), y
6-1 rpynmnsl - 3,46+0,09r% (noBeicuiack Ha 18,0%).

y KOHTPOJIbHOM TPYIIIIbI TeJISIT (HEeMMMYHHW3HMPOBaHHbBIX),
KOJTMYeCTBEHHBIX U3MeHeHUM B IHM MCC/Ie/J0OBaHM He HaOJTr0/1amoch.

Takum ob6pa3om, aHa/M3 TOMY4YeHHBIX AAHHBIX IMOKa3aj, YTo OOLUM [Jis
VMMYHU3MPOBAaHHBIX >KUBOTHBIX BCEX TPYIIN SIBJIIETCS BHayaje yMeHblleHue, a
3aTeM IOBbIIIIeHNEe YPOBHSA abOyMUHOB. HanbobIliee KOJTMUeCTBO 3THX OETKOB B
ChIBOPOTKE KDOBU 3aperMCTPUPOBAHO B pa3Hble JHU WCC/IeJOBAaHUU: Yy TeJsT
TepBOi T'PYIIbI HauOOJIbIllee KOTMUYECTBO 3TOTO 0Oe/lka B CHIBOPOTKE KPOBH
3a()MKCHMPOBAHO Ha CeibMble CYyTKH T0C/ie UMMYHM3aLUM; Y TeJIAT BTOPOU TPYIIIIbI
- 10 IMMYHM3alluy; y TeST TPeThel IPYIbl - Ha 14-U IeHb TT0C/ie UMMYHH3al[1K;
y TeJST YeTBEPTOU TPYIIIbl - Ha 3-U CYTKM MOC/Ie UMMYHU3ALUU; Y KUBOTHBIX
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MATOM TPYMIbl - [0 WUMMYHH3alWW; y TeST LIeCTOM TPYyNmbl - TakKe [0
VIMMYHU3aLIUN.
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BNOXNMMNYECKHUE ITOKA3ATE/IX PESBUCTEHTHOCTMU! TEJIAT,
NMMMYHU3NPOBAHHbBIX PASHBIMU BAKIIMHHBIMHA IITAMMAMMAX
ITPOTHUB CAJ/IbMOHEJIVIE3A

xanabexkosa I'.K'., Epnazaposa C.T"., Otebaes )K.M'., )Kuenbaes M.B>
'Ka3axckuil HallMOHA/ILHBINM arpapHeIil KCC/Ie[0BaTeIbCKUI YHUBEPCUTET, T
Anmarsl, Pecriybsiika Kasaxcran
*Kapaka/inakckui I'ocy1apCTBeHHBI YHUBEPCUTET

AKTya/nbHOCTB. [Ipo6iemMa casbMOHe/IIe3a XKUBOTHBIX NpuobpeTaeT Bce
OOJIBIITYI0 aKTyaJbHOCTh. JTa WHpeKuus BcTpedaetcs B 50-70% ciaydaeB w3
BCcex 0oJie3Hell HOBOPOXKEHHBIX, COTTPOBOYK/IAIOIINXCS 3HAUNTE/TbHBIM T1a/1€)KOM.
Haubosee omacHbiMMA cudTaroTcs TiepBbie 15-20 gHel >KU3HU >KUBOTHBIX, Ha
Kotopble mipuxogutcsi 30-50% magexa. B 3TOoT mepuos Hambosee CIOXKHO
COXpaHUTb MojofHsAK. Kpome Toro, y mepeboJsieBiliero B paHHEM Bo3pacTe
MOJIO[HSIKA CHW)XAeTCS Pe3WCTeHTHOCTb, OH XYy)Ke Pa3BUBAETCS B Ja/bHEUIIIeM,
TIPUPOCT MacChl yMeHI1aeTcs B cpegHeM Ha 15-20% .

BBepenne. ['71aBHOM 3aZjlaueli HAayKu O JKW3HM SIBJISIETCS PACKPBITUE
3aKOHOMepHOCTel OenkoBoro oomeHa. Ocoboe MecTo cpenu 0eMKOB OpraHH3Ma
JKUBOTHOTO TIPUHA//IeKaT OefkaM KpOBHU. beslky KpOBH BBITIO/IHSIOT Ba)KHEUIITHe
GYHKI[UM, TIpeXK7ie BCETo CTPYKTYPHOTO, TIJIACTUYECKOro MaTepuana, OydepHbIX
CUCTEM, PeryasTopa OCMOTHYECKOTO /IaB/IeHus], TakKe B 00pa30BaHUM UMMYHHBIX
Tel, B O0OMeHe BellecTB, Ojarozapsi CBOWCTBaM 00pa30BaHUS PA3TAYHBIX
OMOXUMMUeCKHX KOMIIEKCHBIX coeuHenwmi [1, 2, 3, 5].

beku CHIBOPOTKM KPOBU OTHOCSITCS K UYMC/Iy Haubosiee H3yuyeHHBIX. B
nocjiefiHMe TOAbl Osjarosapsi MprUMeHeHHI0 HOBbIX 3((heKTUBHbIX MeTO/IOB
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