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Y,ll.K 619:616.98:579.873.21(476. l) 

qyBCTBHTEJlbHOCTb MHKPOCKOITHH 
H 3<I><I>EKTHBHOCTb METO~OB 

KOHU:EHTPHPOBAHIDI ITPH 
BbIBBJIEHHH B03liY~HTEIDI 

TYI>EPKYJIE3A HA IIOBEPXHOCTHX 

Ilpn npoee.11eHHH npOTllBOTy6epKyJle3HhlX MeponpmITnii, IlOMHMO 
pauneii 11.narHpCTHl\'.H H !~l:';J;ICHIUl:,n~.!11tr:a,g,a ,lapaJKeH_flhlX iKHBOTHhlX, 
Ba.)l(f{Oe lnaqbaee HMeeT oU:l~a KO,Jl'lf'-HUIJ!f P"" JKHBOTBOBO,!PICCKHX no,

MemeHHH n OKpyJKawmeit repp1ffopun sol6YJl:HTeJleM Ty6epKyJiela. '.'.ho 

Heo6XO)J.HMO KaK llJlH npor,tHO~~poBa,llHB 3~;~300'Jl~qef;JCOii CHTyauun, T~K 

n no91-1weun~r<~;lcl>cj>~~J:H·" ... J•,~:~11;ifli'th'ifc~•"1il,~ii;l!Pl-~At.; s. 1la:c:t;.,. 
HOCTH~'O;rt~HKH i<A:!:0\!C1181LIJ. ~~~UHH. 

ff~<·~·· \~ff,'ij ''%.>.y~·, ,'·.''· :·.:':''.'. ~J. 

A.3. BhICOIJ,KMH (MnucKaH o6JiacTuaa serepuuapuast cTanunst); 

A.Il. JlhlCEHKO, A.H. Il0Jl03 (lieJIHHH3B HM. C.H. BhlweJieccKoro) 

H 3BeCTHO, t{TO 60JihHhie )KHBOTHhie BhI.ll,eJIHIOT 

B036ymneJJh c MOJJOKOM (8,3 - 14%), MOKpo

TOH (16,8 - 30%), cjJeKaJJHHMH (6,8%), MO'l:OH 

(5,5%) /P.B. Ty3oBa, 1983/. Y!cc11e.ll,OBaHHH, npoBe.ll,eH

Hhie B 6e11HYIYI38 HM. C.H. 8h1Ille11eccKoro noKa3hI

Ba!QT, lJTO H B OT LleJihHhIX 6narono11ytJ:HhlX no Ty6epKy-

11e3y CTa.uax MoryT BCTpe'laThCH )KHBOTHhie, B opra

HH3M KOTOphIX rrona.ua1111 MHK06aKTepn11 6bltJ:hero 111111 

qenoBeYecKoro BH.Ua (3). BcTpeqa c He6onhlllOH .uo3ott 

B036y.u11TeJIH, 6naro.!1,apsi 3HatJ:HTeJJhHOH reHeTH'leCKOH 

ycTOH'IHBOCTH KpynHoro poraToro CKOTa, o6blt{H0 3a

KaHtJ:HBaeTCH pa3BHTHeM 3aIUHTHhrx HMMYHHhIX peaK

u11tt 11 no.ll,aBneH11eM 11HcjJeKu1111. OcHOBHaH tJ:aCTh rn

KHX )!(HBOTHhlX BhIHBJJHeTCH Ty6epKyJJHHOBOH npo6oi1 

11, KaK npaBHJIO, CLlaeTCH Ha y6ott, 'l:TO npenHTCTByeT 

cjJopMHpOBaHHIO CTOHKHX oqaroB 6oJie3HH. 0)1,HaKO 

,Ua)Ke np11 611aronpHHTHOM HCXO)l,e HHcjJeKUHOHHOro npo

uecca npOHCXO,UHT pa3MHO)KeHHe 11 BhI.UeJieHne B036y

.UHTeJJH BO BHelllHIOIO cpeny, XOTH 6hI B He3Ha'IHTeJJh

HhIX Ko1111qecrnax. Ilo3TOMY na)Ke B 611arono11y'IHhIX no· 

Ty6epKy11e3y X03HHCTBax, rne BhlHBJIHIOT pean1py10LUHX 

Ha Ty6epKyJil1H )KHBOTHhIX B )KHBOTHOBO)l,tJ:eCKHX noMe

LUeHHHX, B03MO)KH0 HaJIHtJ:11e He60JihlllHX KOJll1t{eCTB 

B036y.u11TeJIS1 Ty6epKyJie3a. ,ll.JIH )l,OCTH)KeHHH ycTOHlJH

BOro 611aronony'l11H cTa.u no Ty6epKy11e3y CBoeBpeMeH-

Hoe BhBIBJieHne B036yllHTeJIH Ty6epKyJie3a BO BHeurnett 

cpe.!1,e n npose.11.eune cauaunn n0Memett11H, Ha Haw 

B3rJJHJJ., ropa3JJ.O Ba)l(Hee 11 BhffO)J.HeH, tJ:eM tJ:aCTOe 06-

cnenosaHne noronoBhH Ty6epKy1111HOBOH npo6ott H c.ua

qa Ha y6ott pearttpyIOUlHX )KHBOTHhIX. 

K CO)KaJJeHHJO, BeTepnHapHhie cneu1rnnttCThI npaK

THtJ:eCKH He y.11.eJJHIOT BHHMaHHH H3ytJ:eHHIO KOHTaMHHa

UHH BHellltteA cpe,Uhl, a, c .11.pyroA CTOpOHhI, MeTOLlhl 

BhlHBJJeHHH B036yJlHTeJIH Ty6epKyJJe3a OCTal-OTCH noc

TaTO'IHO rpOM03,UKHMH, H rrx peaJJbHaH 3cpcjJeKTITBHOCTh 

cjJaKTH'leCKH HeH3BeCTHa. 

,ll.JIH BhIHBJieHl1H B036y.urrTeJJH Ty6epKyJie3a BO BHew

HeH cpeae npnMeHHIOT CBeTOBYIO H JJIOJl.'HHHCUt:HTHYIQ 

MHKpOCKOilHIO, KYJJhTypanhHhIH, 6nonor.i'leCKHH MeTOLl 

H 00JlttMepa3HYJO~UenHyl-O peaKUHIO (ITU,P) /Cy66orn

Ha c. r.,1999, KoJihltJ:eB H.M., 1991/. 0.11.HaKO HCilOJJh-

30BaHne KYJJhTypanhHoro n 6no11or11YecKoro MeTona 

npn 06cne.11.0BaHHIT CHJihHO 3arpH3HeHHhlX o6oeKi'OB 

npo6neMaTHlJHO. IlU,P - He,UOCTaTO'l:HO 113yqeHa 11 no

pora, a, KpOMe Toro, no tJ:yBCTBHTeJihHOCTH MO)KeT 

ycTynaTb CBeTOBOH MHKpOCKOilHH /Cartuyvels et al, 

1996/. Yl3BeCTHO, t{TO npn .ll,HarHOCTITKe Ty6epKyJie3a y 

YeJIOBeKa MHKpOCKOilHH Ma3KOB MOKpOThl 003BOJJ~eT 

BhlHB11Th MHK06aKTepnn npn HX C0.!1,ep)KaH1111 OT 5 ThlC. 

no l 0 Thie. B l Mn npo6h1. 
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Ma3KH 0KparrrnBa1rn 06menp11-

HHThIM MeTo.noM no U:ttJih - HttJih

ceHy H npocMaTpHBaJIH B COOT

BeTCTBHH c Tpe6oBaHHHMH «MHK

po6HOJIOrHqecKHX HCCJie.llOBaHHM 

nptt BbIHBJieHHH, .u11arHOCTHKe H 

JieqeHHH Ty6epKyJie3a» (M. 1995). 
11cnOJib30BaJIH CBeTOBOM 6ttHOKy

JIHpHblM MHKpOCKOn c HMMepc11-

0HHbIM o6beKTHBOM 90 H OKYJill

poM 7x. Ma3KH npocMaTpttRaJI11 B 

9 napanneJibHhlX poxo.nax no 

rrrnpttHe, qTo cooTBeTcrnyeT I 00 
noJIHM 3peHHH MHKpOCKOna. 

§ 120 - -<l>nOTaLIMJI 

c: 
0 
0 100+-+-~~~~~~~~~~~~~~~~~~~~~~~ 

Ill 

28 14 7 3,4 1,7 890 445 223 110 55 

Pe3yJihTaThI ttccne.noBaHHM. 

Pe3yJibTaTbI ttccne.uoBaHHH 

KOHTaMHHHpOBaHblX TeCT -

o6beKTOB cyMMHpoBaHbl B Ta6JIH

u.ax 1, 2 H pttcyHKe 1. 

Tblc. Tb1c TblC. TblC TblC KileT K11eT KileT KJleT KJleT 

KoH~eHTP21.lMJI MMKo6aKTepMM Ha 1 CM2 TeCT - o6'beKTa 

Puc. I. CpeiJHee 'IUCJIO 06Hapy:J1CueaeMbZX MUKpo6aKmepuu e 3aeucuMocmu 

om ux KOHl/eHmpa11uu Ha mecm-o6aeKme. 

YcTaHoBnetto, qTo nptt HaJIH

qHH 3a1UHTHOM nJieHKH Ha TeCT -

o6beKTaX, o6pa3yeMOM CbIBOpOT

KOM KpOBH MHK06aKTepHH 6bIJIH 

UenbIO pa6onr 6hlno onpe.uenetttte qyBCTBHTeJihHO· 

CTH CBeTOBOM MHKpOCKOnHH Ma3KOB c HH<jrnu.HpOBaH

HhlX noBepXHOCTeil: H BJIHHHHe Ha :HOT noKa3aTeJib cno

co6a KOHU.eHTpttpoBaHttH ttccne.nyeMoro MaTepttana. 

MaTepttaJibI 11 MeTO,!!,hI 11ccnenoBaHHM. 8 pa6oTe 

11cnOJih30Ba1rn cycrreH3HIO rrnaMMa EU:)I( c KOHUeHTpa-

11,11e:H 50 MJIH. MHKp06HblX Ten B 1 MJI 11 ITOKa3aTeJieM 

.uttcnepcttocTtt tte Mettee 1,5. CycneH3ttIO pa3BO.llttJIH 

0,9% pacrnopoM XJIOpH.lla HaTpHH H pa3Be,lleHHHMH 

HHcjlflU.flPOBaJitt TeCT - o6beKTbl (.uepeBO, KHpnttq) nno
ma.llhlO 18 CM 2, no I Mn. Tiocne BbIChIXaHttH TeCT -

o6beKTbI noKpbIBaJIH uenhHOM ChIBOpOTKOM KpOBH JIO

wa.utt 11 pa3BeneHHhIM 1: 10 HaB030M, nocne qero Bbl-

BblHBJieHbl npaKTJ:lqecKH, BO BCex 

pa3Be,!!,eHHHX OT 2, 7 MJIH . .no 223 KJieTOK Ha 1 CM 2 no

BepXHOCTH. Tip11 OTHOCttTeJibHO Bh!COKOM KOHU,eHTpa

QHfl KJieTOK MflK06aKTeptttt B 60JiblIIflX KOJil!qecTBax Bhl

HBJIHJif!Cb Ha Kllpnttqe, TIO Mepe CHmKeHl!H KOHU,eHTpa-

1(1111 qf!CJIO HaXO.llOK Ha KHpn11qe 11 .uepeB" BbipaBHl!Ba

JIOCb. HattMeHbIIIee q11c110 Haxo.noK OTMt:'leHo np11 11c

noJib30BaHttH <PnoTal(HH, npttMepHO 0.llHHaKOBYIO qyB

CTBHTeJibHOCTb o6ecneqHBaJIH 11,eHTp11$yrttpOBaH11e 11 

o6hPIHhIM CMbJB. c rrpHMeHeHHeM nocne.nttero MeTO,lla 

y.uanOCb o6Hapy)KHTb MHK06aKTepttH .n:a)Ke nptt KOHU,et1-

Tpau.m1 223 KJieTKfl Ha 1 CM 2
' XOTH ,llOCTaToqHo 'leTKO 

OHH BhlHBJIHJIHCb .no KOHI(eHTpaU.HH 445 KJieTOK Ha 

1 CM 2. 

1. PeJyJihTaTbI MHKpocKonuu Ma3KOB c TeCT - o6beKTOB, o6pa6oTaHHbIX Jioma~uuoii ChIBopoTKoii 

CTenenh pa1ee11enHH (KoJrnqecTeo MHKpcf'inhlx TeJJ na l cM' TecT - o6beKTa) H qucJJo o6napylKennhlx MHKof'iaKTepuii e 100 
nOJIHX JpeHHH 

MeTOll 50 MJIH. 5 MJIH, 500 ThlC. 250 ThlC. 125 ThlC. 62 ThlC. 31 ThlC. 16 ThlC. 8 ThlC. 4 ThlC. 

(2,7 MJIH (277 ThlC. (28 ThlC. (14 ThIC. 

CM
2

) CM
2

) CM
2

) CM2) 

CMh!B 3800/160 10011000 200/90 100/40 
UeHTj)mjiyr 1800/2 200/3 100/6 15/4 

HPOBaHHe 

<t>JIOTal.IHll 800/4 6/32 010 3/20 

cyw11BaJIH. 

c IlOBepXHOCTeii TeCT - o6beKTOB .uena1m CMb!Bbl c 

nocne.uy10meil: KOHU.ettTpa11,11eli MeTo.noM <PnoTal(ttH 

("11HCTPYKU11H no npose.neHHIO BeTep11ttapHoii .ueJMH

cj>eKU,1111 o6beKTOB )KffBOTHOBO,llCTBa") M 11,eHTp11<Pyrn

poBaH11eM np11 5000 06/Ml!H. 

14 

(7 ThlC. (3,4 ThlC. (l,7 ThlC. (890 KJJeT. (445 KJJeT. (223 KJleT. 

CM
2

) CM
2

) CM2 ) CM
2

) CM
2

) CM
2

) 

1/40 2/20 2/60 2/80 2/4 4/2 
613 8/2 0/2 410 311 0/15 

0/12 314 0/2 2/0 3 '. 2/3 

Bo BTopoli cep11H onbrTOB np11 o6cne.noBaHttH TecT 

- o6'beKTOB c 3a1UMTHOH nJieHKOH HaB03a QeHTpM<flyrn

poBaHMe M <PnoTaUMll o6ecne'lttJitt HeCKOJihKo 6onee 
Bbrco1<yio 'IYBCTBMTeJibHOCTh, qeM CMhIB. E.nMH11qtthre 

HaXO,llKH MMeJIM MeCTO .ua)Ke npH KOHQeHTpal(HM 55 
KJieTOK Ha 1 CM2. 
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2. PeJyJihTaThl MHKpOCKOUHH Ma3KOB c Teer - 06'heKTOB, UOKphIThIX cycneHJHeii HaB03a 

Cunem, pa1ee1.1eHHll ( KOJJH'ICCTBO MHKp06HblX TeJJ Ha 1 CM'TeCT - 061.eKTa) H 'IHCJJO o6napy)l(eHHblX MHK06aKTepHll B 100 
BOJJHX 3peHHH 

MeTOll 250 TblC. 125 TblC 62 TblC. 31 TbIC. 16 TbIC. 8 TLIC. 4 TLIC. 2TblC. 1 TblC. 500 K.,JeT. 

(14 TblC. (7TblC. (3,4 TbIC. (1,7 TbIC. (890 KJJeT. (445 KJJeT. (223 KJJeT. 

CM
2

} 

(110 KJJeT, (55 (27 KJJeT. 

CM2 ) KJJeT. CM
2

) CM2) CM
2

) CM
2

). CM
2

) CM2 ) CM
2

) CM2) 

CMblB 16/16 014 1015 714 4/2 2/2 010 1/1 1/0 010 
Lle1ffpm)lyr 14/32 6/12 9/8 2/8 2/10 1/8 210 0/3 0/0 010 
11posam1e 
<l>JJOTaUHH 14/3 619 916 210 2/3 1/4 2/1 012 010 0/0 

Dp11Meqamie: B 411CJil1Terre KOJil14eCTBO o6ttapy){(eHHhIX M11K06aKTepttli c KHpntt4a, B 3HaMeHaTerre c 

nepesa. 

06cy)Jq1,ett11e pe3yrrhTaToB. HJsecTHO, 4To ttatt6o

rree qyscTBl1TeJihHhlM MeTO.[lOM BhHIBJieHl1ll B036yn11Te

rre(:\ ttHcjleKu110HHhIX 6orre3Heli llBJilleTcll nom1Mepa3Hal! 

uerrnal! peaKU11ll, II03BOJil!IOW:all B onT11MaJihHh1x ycrro

BHllx Bhll!BJil!Th no 50 KJieTOK B 1 MJI. npo6hI I06yxoB 

H. JI. 11 np. 19971. BMecTe c TeM npttMeHeH11e TaKoro 

rrpocToro 11 newesoro MeTona, KaK cseToBal! MHKpo

cKon11J1, 06ecneq11rro Bhil!BJietttte so36yn11Tem1 B KOH

ueHTpau1111 2000 KJieTOK Ha 1 MJI HaHOCHMOH Ha TeCT -

o6beKThI 11rr11 110 KJieToK Ha 1 cM 2 nosepxttOCTH. 

Heo)f<11.[laHHOH 6bIJia npttMepHo onttttaKOBal! 3cpcjleK

Tl1BHOCTh MeTO.[lOB nonroTOBKH MaTepttarra .[{Jlll 11ccrre

.[lOBaHl1ll. OcHOBHhIM peKoMeHnyeMhIM MeTO!lOM cq11Ta

eTCJ1 cjlrr0Tau1rn, 0.[{HaKO .[lOCT11raeMall c ee IlOMOW:blO 

qyscrn11TeJihHOCTh B pllne crryqaes 6hIJia H11)f(e, qeM y 

o6hJ4HOro CMbJBa. B uerroM npennoqTeHHe CTOHT OT

naTh ueHTpHcjlyrHpOBaHHIO, a npH OTCYTCTBllll TaKOH 
B03M0)1(H0CTl1 - CMhIBy. 

ll,eHHOCTh MeTona HeCKOJibKO CHll){(aeT cnoco6-

HOCTh aTHnl14HhIX Ml1K06aKTepHli, nasaTh TaKyIO )Ke 

oKpacKy B MaJKax, KaK H soJ6ymnerrh Ty6epKyrreJa. 

Do3TOMY 11HTepnpeTaU11J1 pe3yrrhTaToB o6crrenosattHll, 

OT4aCTl1, HOCl1T cy6beKTl1BHhlll xapaKTep. BMeCTe c 

TeM, naHHhie 11MMYHOJIJOMl1HecueHTHOH M11KpOCKOnHH, 

II03BOJil!IOW:eti 11neHTl1cj>HuttpoBaTb B036ynttTeJib Ty6ep

Kyrre3a IIOKa3hJBalOT, '-ITO ero KJieTKH o6hl'-IHO TOHKHe H 

3epH11CTh1e, He o6pa3yIOT cKonnettttli, pacnoJIO)l(etthI no 

O!ll1H04Ke, TaK KaK BO BHellIHeli cpene OH He pa3MHO

)l(aeTCll (3). AT11n11'-ltth1e M11Ko6aKTeptttt pacnorraraJOT

Cll KY'-!KaM11 II, KaK npaBHJIO, norrttMopcj>HhI. HcnorrhJO

BaH11e TaKl1X Kp11TeptteB oueHKH HaXO.[lOK MHK06aKTe

p11H B Ma3Kax noJBOJilleT c 113BeCTHOH sepOl!THOCThlO 

cy.[lIITh 06 IIX rpynnosoli rrp11Ha.[lJie)l(HOCTl1. U,ettHOCTh 

MeTO.[la CBeTOBOH MIIKpOCKOnHH 6e3yCJIOBHO 6b! B03-

pocrra np11 pa3pa6oTKe cnoco6os Jl11cjlcjlepeHu11anhHOli 

OKpacKII B036ynttTeJill Ty6epKyrreJa II aTIInII'-!HblX MII
K06aKTep11li. 

3aKJII04eH11e. CseToBall MHKpocKonHll Ma3KOB llBJill

eTCll BhICOKO'-IYBCTBIITeJibHhIM MeTO.[lOM o6Hapy)l(eHl1ll 

MHKo6aKTepIIli na)l(e nptt 3arpll3HeHHH nosepxttocTeli 

opraH11qecK11M11 semecTsaMH. Otta no3BOJil!eT Bhll!BHTh 

B036y!lIITeJib Ty6epKyrre3a B KOHueHTpauIIH 110 KJieTOK 

Ha 1 CM 2 nosepXHOCTII. 

.[l;rrll KottueHTpHposaHIIll MHK06aKrep11li uenecoo6-

pa3HO IIcnoJih30BaTh uettTpttcjlyrttposam1e, a np11 OT· 

cyTCTBIIII TeXHII4eCKl1X B03MO){(HOCTeli 06bJ'-1HhJH CMblB 

TaMnOHOM, CMO'-leHHbIM CTepHJibHhIM ,t1113IIOJIOr11qec

Kl1M paCTBOpOM. 

Tiony<1eHHhie naHHble MO){(HO IICnOJib30BaTh !lJlll 

oueHKII CTeneHII KOHTaMHHaUIIII )J(IIBOTHOBO.[l4eCK11X 

IlOMemeHIIH MIIKo6aKTepm!MH Ty6epKyJie3a H 3cp¢eK

TIIBHOCTH 03.[{0pOBHTeJibHhIX MeponpHllTHH. 
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