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AJUIEPTUYECKASI AKTUBHOCTD U CHELIM®UYHOCTH ITPEITAPATOB
TYBEPKYJIMHA C 30-50 % CJABOCEKPETHUPYIOIUXCSIAHTUTEHOB
MUKOBAKTEPUM TYBEPKYJIK3A

Annotanms: TyOepkyn€3 KpyITHOTO pOraToro CKOTa 0CTaeTcst I7100aabHOM MUPOBOM IIpobiemMoii. By TprkoxHas mpo-
6a ¢ TyOepKyJINHOM — OCHOBHOM METOJ OIpEIeICHHUs cTaTyca CTajl, YTO MPEAbsBIsET 0coOble TpeOOBaHUS K aKTHBHOCTH
U cIeUU(PUIHOCTH TUArHOCTUKYMa. OCHOBY COBPEMEHHBIX TYOSPKYIHMHOB COCTABISIOT AaHTUTC€HBI MUKOOAKTEpHH TyOepKy-
né3a, KOTOPBIE JTETKO CEKPETHPYIOTCS B )KUIKYIO CHHTETUIECKYIO CPEy B MIPOIECCE POCTA, HO IETBIH PSIT aHTUTEHOB C HU3-
KM TI0Ka3aTelleM CEKPEeTHPYEMOCTH HaXOANUTCS B COCTaBe TYOCPKYJIHMHOB B HE3HAUNTCIIFHBIX KoJudecTBax. Llens paboTer —
noJTy4yeHne caaboCceKpeTHPYIOMHUXCsl aHTUTCHOB M3 O0TXO0Ja NMPOM3BOACTBA — aBTOKJIABUPOBAHHON OaKTepHATHHOW MacCh
TIPOM3BOACTBEHHOTO MITaMMa MukobakTepuil Tyoepkynéza (MBT) ¢ ucnonb30BaHHeM yIbTpa3ByKa M HEHOHHOTO JIETEPIreH-
Ta, UCCJIIOBAaHUE TMArHOCTHUYECKHX CBOICTB TyOepkynuHa ¢ 30—50 % TaKuX aHTUT€HOB. YCTaHOBJICHO, YTO aBTOKJIABUPO-
BaHHas OakTepHalibHasi Macca MPOU3BOACTBEHHOrO mTaMmma MBT, sBasiomascs 0TX010M MPOU3BOJCTBA TyOepKyInHA, MO-
JKET OBITH JAOTIONHHUTEIBHBIM UCTOYHHKOM TYOEPKYJIOMPOTEHHOB, MPEACTABIAIONUX c0o00ii cnabocekperupyromuecs (CC)
anTurens! MBT, koTopsie B SKBHBaJIICHTHON 103¢ mpuMepHO Ha 30 % akTHBHEe, YeM CTaHJapTHBIH TyOepKyJINH Ha OCHOBE
JIETKOCEKPETHPYIOMINXCS aHTUTCHOB, M HE YCTYNAaeT eMy 10 BHAOBOU crennpuaHocT. IIpu 3ToM B cocTaB TyOepKyinHa
MOXHO BKJI04aTh 710 50 % ounmenusix CC TyOepKyIonpoTenHoOB U3 OakTepHalbHO Macchl. [lomydaeMblil mpenapar He
pEaKTOreHeH, B SKBUBAJICHTHOM 7103¢ HE OTIIMYAETCs 110 aKTHBHOCTH OT MexayHapoxHoro cranaapta [1I1]] TyGepkynuHa,
HO IPEBOCXOJUT €ro o BUI0BOH cnennduuHocTH. [TokasaHo, UTO B CTaAax ¢ HEONPEACIEHHBIM CTATyCOM IO TYOepKyIE3y
Ha Ty6epkynuHsl ¢ 30-50 % ounmenHbx CC Ty6epKyIOnpOTENHOB pearupyet B 2,2 pasa 00Jblle KOPOB, YEM Ha CTAHIAPT-
HBIE TIPETapaThl Ha OCHOBE JETKOCEKPETUPYIOMNXCSI aHTUFEHOB MUKOOaKkTepuii TyOepkynésa. YrioyOieHHbIe HCCIeT0BAHNS
pearnpoBaBIINX KOPOB C IPHMEHEHHEM METOAOB JETEKNHU TeéHOMa MUKOOAaKTepHil TyOepKyné3a n 0aKTepHOTOTHIECKUX
MapkepoB TyOepKkys€3Ho MH(EKINN MOATBEPIMIIN HAJTHUNEe y HUX JATEHTHOW TyOepkyiné3Hol mHpexnuu. Brirouenue
B cocTtaB TyOepkyauHa 10 50 % TyOepKynonpOTeHHOB U3 OaKTepHaIbHOW MaccChl MOBBIIACT JUATHOCTHYSCKUE CBOHCTBA
IIEJIEBOT0 MPOAYKTA U CYLIECTBEHHO CHMKAET ero cebecronmocts. BaaromapuocTu. VccienoBanus BHIIIOTHEHEl B paMKax
Hay4HO-T€XHUYECKON MporpaMMbl « ATpOIPOMKOMILIEKC — yCTOoiunBoe pa3putue» Ha 2019-2020 rozsr.

KuroueBbie ciioBa: TyOepKyn€3 KpyITHOTO POraToro CKoTa, aHTUI€Hbl, TyOepKyJInH, aBTOKJIABUPOBAaHHAA OaKTepHUalb-
Hasl Macca MPOMU3BOJCTBEHHOTO IMITaAMMa MUKOOaKkTepuil TyOepkynésa, ynbTpa3ByK, HEHOHHBIH AeTEpreHar, JHarHOCTHYe-
CKHe CBOHCTBaA TyOepKyJInHa CO c1ab0CEeKPETHPYIOINMUCS aHTUTCHAMU MUKOOaKTepHil TyOepKkynésa
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ALLERGIC ACTIVITY AND SPECIFICITY OF TUBERCULIN PREPARATIONS
WITH 30-50% OF WEAKLY SECRETED MYCOBACTERIAL ANTIGENS OF TUBERCULOSIS

Abstract: Bovine tuberculosis remains a global problem. An intracutaneous test with tuberculin is the main method for
determining the status of herds, which poses special requirements for the activity and specificity. The basis of cotemporal tu-
berculins are antigens of tuberculosis mycobacteria easily secreted to the liquid synthetic medium during growth, but a range
of antigens with a low secretion index are in composition of tuberculins in small quantities. The purpose of the research is to
obtain weakly secreted antigens from a production waste — autoclaved bacterial mass of production strain of tuberculosis my-
cobacteria (MTB) using ultrasound and nonionic detergent, to study the diagnostic properties of tuberculosis with 30-50% of
such antigens. It has been determined that autoclaved bacterial mass of industrial MBT strain, which is a waste of tuberculin
production, can be an additional source of tuberculoproteins, which are low-secreting (LS) MBT antigens, which in an equiv-
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alent dose are about 30% more active compared to standard tuberculin based on easily secreted antigens and is not inferior in
terms of species specificity. Whereas, up to 50% of purified LS of tuberculoproteins from the bacterial mass can be included
in tuberculin composition. The obtained preparation is not reactogenic, in an equivalent dose it does not differ in terms of ac-
tivity from the international standard for PPD of tuberculin, but surpasses it in terms of species specificity. It has been shown
that in herds with an undetermined tuberculosis status, 2.2 times more cows respond to tuberculins with 30-50% of purified
LS tuberculoproteins compared to standard preparations based on easily secreted antigens of tuberculosis mycobacterium.
Profound studies of reacting cows using methods for detecting the genome of tuberculosis mycobacterium and bacteriological
markers of tuberculosis infection have confirmed the presence of latent tuberculosis infection in cow body. The inclusion of
up to 50% of tuberculoproteins from the bacterial mass in tuberculin increases the diagnostic properties of the target product
and significantly reduces its price cost. Acknowledgments. The research was carried out as part of the Research and Techni-
cal Program “Agropromkompleks — sustainable development” for 2019-2020.

Keywords: bovine tuberculosis, antigens, tuberculin, autoclaved bacterial mass of industrial strain of tuberculosis myco-
bacterium, ultrasound, non-ionic detergent, diagnostic properties of tuberculin with weakly secreted antigens of tuberculosis
mycobacteria
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BBenenne. TyOepkysné3 KpyImHOTO pOraTroro CKOTa OCTaeTCs TIIO0aTbHOW MHPOBOU IMPOOIEMOM.
[lo manubiM BcemupHoit nHpopmaimonHoii cuctemsbl 310poBbs (WAHIS), B 2017-2018 rr. 3aboneBa-
HHUE BCTPEYaNoch MOYTH B HojioBuHe (44 %) cTpan Mupa'. OCHOBHEIM METOIOM OMpeeNeH s CTaTyca
CTaJ| SBJISIETCS BHYTPHUKOXHAS aJNIepruuecKas mpoda ¢ TyOepKyIMHOM s mMuiekomuTaromux [1-3],
YTO MPEABSABISET 0COObIE TPEOOBAHMS K TUATHOCTUKYMY, IIPOU3BOICTBO U KOHTPOJIb KOTOPOTO CTPOTO
pernamentupyertcs [4]. Tem He MeHee MUPOKO HcIoNb3yeMbie TyoepkynuHsl (PPD — Purified protein
derivative, HCSM — heat concentrated synthetic medium) He numeHbl HenoCcTaTKOB. TyOepKyIHUHBI
MIPENCTABIAIOT cO00 CMeCh YaCTHYHO JEHATYPHUPOBAHHBIX aHTUTEHOB MHKOOAKTepui TyOepkymnésa
obrunero Buna (Mycobacterium bovis), CeKpeTUPYEMBbIX. B IPOLIECCE POCTA B )KUIKYIO CHHTETHYECKYIO
MUTATENBHYI0 CpPey, OUYUIICHHBIX OCAXKJICHHEM TPUXJIOPYKCYCHOW KHCIOTOH M CyIb(aToM aMMOHHUS
OT TIOUCAXaPHUJIOB U JPYTUX pUMeEced WiN yIbTpaduiIbTpanueil 0T HU3KOCTIENH(MUIHBIX BHICOKOMO-
JEeKYJSIpHBIX Ppakumii [S—7]. 3HaunTeNnbHAS YAaCTh AHTUTEHOB TYOCPKYJINHA UMMYHOXHUMHYECKH POJI-
CTBCHHA aHTUTEHAM HeTyOepKyI€3HsIX MukoOakTepuii (HTMB) [8], BcTpeuarommxcst BO BHEITHEH cpe-
ne [9]. IloaToMy npu nonagaHuy B opraHu3M kpymHoro poraroro ckora HTMb MoryT nnaynuposats
TUTIEPUIYBCTBUTEIBHOCTH 3amemyienHoro tima (I'3T) k TybepkynuHy, 9TO CyHIECTBEHHO 3aTPYIHSICT
aJJIepruvecKyro AUarHoCTUKy TyOepkynésa [2, 10]. C apyrod cTOpOHBI, B 3aBUCUMOCTH OT OCOOEH-
HOCTe mpenapara TyOepKyInHa, TMarHOCTHYECKOH J103bI, COCTOSIHUS 00CIIEAYEMOTO TIOTOJIOBbSI CPe-
HSSl 9yBCTBUTEIBHOCTH TyOSpKYIHMHOBO poOsl HaxoauTces B mpeaenax 70-90 % [2, 10]. Kpome Toro,
y 2,5-10 % GosIbHBIX KUBOTHBIX MOKET Pa3BUBATHCS BPEMEHHAs WIJIH MTOCTOsIHHASI aJieprus K Tyoep-
Kyauny [11], uTo nenaeT mpooOAeMaTHYHBIM 030POBICHHE CTAl NyTEM aJlIePIMUEeCKUX UCCIIE0BaAHUM
U yAaleHUs! TyOepKyINHIO3UTUBHBIX 0CcO0EH.

TexHONOTHS MONYUYCHHS TYOCPKYIUHOB IPUHIMIHAIBLHO He MeHsutHCh ¢ 30—40-X TOI0B MpoILIo-
ro Beka [5]. Mukobaktepnu TyOepkynéza (MBT, M. bovis, vame mrammer ANS, Vallee, Ne8) kymb-
TUBHMPYIOT Ha CHHTETHYECKON MUTATEeNbHON cpene 6—8 Henenb. B mporecce pocta B KyJlbTypasibHYIO
KHUIKOCTh CEKPETHPYIOTCI MUKOOAKTEpPHAIbHBIE aHTHUTEHBI M HAKATUIMBAIOTCS MPOAYKTHI ayTOJH3a
kJeToK. llosydeHHbIe: KyIbTypbl HHAKTUBUPYIOT aBTOKJIABUPOBAaHUEM, OAaKTepHAJbHYIO0 MaccCy yna-
JSIOT, KYJIBTYPaNbHYIO KHIKOCThH TIOBEPTaloT CTEpUIN3yomei guinbrpanuu. TyOepKyIOnpOTEHHEI
(yacTU9HO MeHaTypupoBaHHbIe aHTUTeHBI MBT) BeienstoT u3 GuiabTpara KyJnbTypaTbHON KUIKOCTH
OCaXJICHUEM TPUXJIOPYKCYCHOM KUCIIOTON U cysib(aToM amMmMoHus [12]. [I1s 4acTUUHOM OUUCTKH U TIO-
BEHITIICHU S CIISMTU(UIHOCTH TIperiapaTa UCIONIb3yI0T yiubTpadmiasrpanuio [7, 12]. [Ipenapats! ctanmap-
TU3UPYIOT O KOHLEHTPALUU TyOepKyJONPOTEHHOB, CYMMapHOW alljIepruyeckoil akTUBHOCTU U (u-
3MKO-XMMHYECKUM TIoKazareisim [4, 12]. Tem He MeHee JUarHoCcTUYECKasl IEHHOCTh TYOEpPKYJIHHOB
Pa3HBIX MPOU3BOUTENCH U JJaXKe Pa3HBIX CepHUil MPerapaToB MOXKET Pa3IMUaThCs U3-32 BAPhHUPOBAHUS
OTHOCHUTEJIBHOW KOHICHTPAIMH WHIWBUIYalbHBIX aHTHUTEHOB, OOJIAZIAIOIIUX Pa3HBIMH CBOHCTBAMH

' Bulletin [Electronic resource] / OiE : World Organisation for Animal Health. Mode of access: https:/oiebulletin.com/.
Date of access: 10.09.2020.
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1 UTPAIOITUMH Pa3HYIO pOJTb B HUMMYHHOM OTBeTe 1 Bo3HHKHOBeHn™ ['3T k Tybepkynuny [6, 8]. B aToit
CBSI3M UJCAIBHBIM THaTHOCTHKYMOM MOT OBI OBITH IIperapaTr, COCTOSIINN U3 OMPeIeIeHHBIX KOIIMYECTB
OYHUIICHHBIX WU PEKOMOMHAHTHBIX WHJIMBHUIYAJbHBIX aHTHTEHOB, YTO MOKAa TPYAHO peaju30BaTh W3-
32 TEXHUYECKUX CIIOKHOCTEH M BRICOKON CTOMMOCTH ITPOU3BOICTBA.

JlOCTYTIHBIM HampaBJICHUEM COBEPIICHCTBOBAHUS TEXHOJOTHH ITOJNy4YeHUs TyOCpKyJIUHOB U yBe-
JIMYEHHS BBIXO/A IIEJIEBOTO MPOIYKTa MOXKET OBITh IMOBBIMICHHE B UX COCTaBE JOJU aHTHUICHOB, CBS-
3aHHBIX C KJIETKOW, KJIETOYHOU CTEHKOW, IIUTOIIa3MaTH4eckoii MmemOpaHoi. 3BecTHO, uTO aHTHUTe-
Hbl MBT cyliecTBeHHO pa3nyaroTcs 10 CIOCOOHOCTH CEKPETHUPOBATHCS B KYJIBTYPaIbHYI KUIKOCTh
[13-15], mosToMy B TyOepKyiIuHaAX, MPUTOTOBJIECHHBIX MO TPAJUIIMOHHON TEXHOJIOTHH, TPEBATUPYIOT
AHTUTEHBI C BRICOKIM HHJIEKCOM CEKPETUPYEMOCTH. BMecTe ¢ TeM 1elbIii psij] aHTUTEHOB C HU3KHUM TI0-
kazareinem cekperupyemoctu (MPT 57/BCG,, MPT46, ag 78/a5, ag 84, ag 10, ag'82/65 kD/P64, ag 63/
hsp 70, MPB 83), urparmomux 3HAYUTEIBHYIO POJTh B HHPEKITHOHHOM IPOIECCE M. IMMYHHOM OTBETE,
HaXOJSITCsl B COCTaBE TyOEPKYJIMHOB B HE3HAUUTENbHBIX KosnnyecTBax [14; 15]. B'uactHoCcTH, ag 78/a5
u MPB 83 cunrarotcs ctporo cnienuduunsiMu 11t M. bovis u M. tuberculosis [16, 17], yBenuuenue ux
JIOJTH B COCTaBE IMarHOCTHKYMa MOYKET SIBHO TIOBBICHTbH €0 BHJIOBYIO CIIETU(PHUHOCTb.

CnabocekpeTupyeMble aHTHTEHBI CBS3aHBI C KJIETKOM M KJIETOYHON CTEHKOW, KOTOpasi paccMaTpH-
BaeTcs Kak ofnH u3 (pakTopoB naroreHHocTH MBT, mo3aToMy MMEHHO. Ha HUX pPa3BUBAacTCsl HauOoJjee
CUIBHBIH UMMYHHBIH 0TBeT. COOTBETCTBEHHO, TUATHOCTUKYMBI C BBICOKOH KOHIICHTpAIIUEH TaKUX aH-
THUTEHOB OyAyT 00Ja/1aTh O0JIee BEICOKOM CrierupnIeckoil aK THBHOCTHIO.

Lenp HacTOsMICH pabOTHI — UCCIIENOBAHUE JTUATHOCTUYCCKUX CBOWCTB IMpENapaToB TyOepKyJIHHA
JUTS MIIEKOTTUTAIONINX C TIOBBIIIEHHBIM COIEP)KaHUEM CIIa00CEKPETHPYIOUIUXCS aHTUTEHOB, aCCOIUH-
POBaHHBIX C MEKOOAKTEPHATHLHON KJIETKOW 1 KJIETOYHBIMU CTEHKaMHU.

Marepuaabsl 1 MeTOABI HCCJIeN0BaHUA. B paboTe UCIIOIb30BaIM TyOCPKYIMH OYUIICHHBIN JIIsI
miekonutarmux (TO) OAO «benBurynudapm» cepuu «K» ¢ comepkanueM TyOepKyIOIpOTEH-
HoB (TII) 0,59 mr/mMa u aktuBHOCTBIO 18 055 TU/Ma (oTHOCHTEnBHO 1% International standard Purified
protein derivative (PPD) Mycobacterium bovis), a Taxxe cepuit 1/9, 2/0, 2/4, ctaHnapTH3MpOBaH-
HBIX B YCTaHOBJIEHHOM mopsyke. TO MpUTOTOBIIEHBI U3 KYJIBTypallbHOrO (QuibTpara Mycobacterium
bovis 8 (KMHUDB 9), ounieHHOro yasTpaduiibTpanueii’, COOTBETCTBEHHO, OHH COAEPIKAIH MPEHMYy-
LIECTBEHHO aHTUTEHBI, CEKPETUPYIOLIUECS B TIPOLIECCE POCTA B KYJIBETYPAJIBHYIO CPENLY.

Cnabocekperupyromuecs: anTurensl (CCA) mosydanu W3 aBTOKJIABUPOBAHHOH OakTepUalibHOU
MaccChl MMPOU3BOACTBEHHOTO mTamma M. bovis § (KMUDB 9), orxoma npoussoactea TO, myTem odpa-
0otku ynsrpasBykoM (Bandelin Sonopuls 2400) u HeronHbIM neTeprenTom [18]. [ns ynanenus kie-
TOK M KJIETOYHBIX CTEHOK AKCTPAKT HEeHTpUYTrupoBaiu mpu 14 Teic. 00/MUH U QUIBTPOBAIHN Yepes3
Millex® GP 0,45 u 0,22 um. Ty6epkynonporenns! (TII) ounmanu ocakJaeHHEM TPUXIOPYKCYCHON
kucnotoit (TXY) ¢ mocieayromum Juaan3oMm.

Konnentpanuto TII onpenensinu mytem ocaxaenust TXY (0,5 ma mpo0Osr + 2,0 ma H,O + 2,5 M
20 % TXY — onpenensnu.% mpomnyckanus npu 540 HM 1Mo cpaBHEHHIO ¢ KOHTposieM — 2,5 ma H,O +
2,5 Mt 20 % TXY) u paccunThIBaId IO KaIHOPOBKE, HOCTPOSHHOM 0 PacTBOpaM H3BECTHBIX KOJIHU-
yecTB cyxoro [II1]] TyOepkynuHa.

KoHmeHTpanuio moJimcaxapuaoB ONpeaesuIg o ciexaytomei metoauke: 0,5 mur mpoos! + 0,5 M
5%-noro denona + 2,5 M1 KOHIIEHTPUPOBAHHOW CEPHOI KUCIOTHI — nporpeBanue 10 muH npu 100 °C —
omnpeneneHue % mponyckanus npu 540 HM OTHOCHUTENBHO cTanaapTHoro pactBopa [1I1/] TyGepkymnuHa.

J1s mpUTOTOBICHNS OIBITHRIX 00pa3loB TyOepKyJIHWHA MCIIOIB30BATH CTEPHIIBHBIA KYIbTYpaib-
HEII punbeTpat M. bovis 8 ¢ koHLeHTpanuei TyoepkymonpoTenHoB 0,36—0,38 Mr/mir, K KOTOpOMY J10-
Oassin ounieHHbie CCA B konnuectBe 30 %, 44 %, 50 % no noctmxenus odieii konueHTparuu TI1
0,59—0,63 mr/mia (BapuaHThI TyOepKyIHHa co ciabocekpeTupytomumucs anturenamu — TCCA 30 %,
TCCA 44 %, TCCA 50 %).

Peakrorennocts BapuanToB TCCA (BO3MOXKHOCTh MHAYKIIMU PEAKIUN Y 37J0OPOBBIX YKUBOTHBIX)
ObuTa. poBepeHa Ha 421 kopoBe OnarononydyHeix ¢epMm myTéM cumynbranHoro BeeaeHuss TCCA
u ctaggaptaoro TO c. 1/9 u 2/0.

* Anjepres Ui TMArHOCTHKH TyGepKylne3a H crocol ero moiydenus : mat. BY 11119 / A.TI. JIsicenko, T.H. Areesa,
A.T1. Jlemum, A. H. [Tputeraenko, E.JI. Kpacaukosa. Omy6:.: 30.10.2008.
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ATIepruyeckyro akTUBHOCTh M BHJIOBYIO CHELHU(UYHOCTH MPENapaToB ONPENEIsid Ha KPyIIHOM
poraroMm ckote, ceHcuOmn3upoBanHoM M. bovis 8 u M. avium 1603, nHakTHBHpOBaHHBIE B 3%-HOM
pactBope ¢eHona (o 2 Mr/l Kr KMBOH Macchl B MHHEPaJIbHOM Macie IMOAKOXKHO). AJIIEPTHICeCKUe
UCCIIeIOBaHUs TPOBOAMIHU ¢ WHTepBasioM 30-35 nHeil. AJuiepreHbl BBOAMIM BHYTPHUKOXKHO 0€3bI-
TOIIBHBIM UHBEKTOPOM B 00nacTh mren 1o 0,2 mur. Peakmuio yuuTsiBaiu depe3 72 9, onpeneisis u3-
MEHEHHE pa3Mepa KOXKHOM CKJIaJAKH B MecTe MHBbEeKIuU. Kpome Toro, ainepruyeckyio akTHBHOCTH
u crnenupuunocts TCCA no cpasuenuto ¢ sranonom I Ty6epkyauna M. bovis (1° International
standard PPD Mycobacterium bovis) uccnenoBanu Ha 10 MOPCKHX CBUHKAaX, CEHCHOMJIM3UPOBAHHBIX
M. bovis 8 u M. avium 1603 (no 0,5 mr/ma 6akmaccsl, nporperoii npu 85 °C 15 mun B emec ¢ ISA 70).
KonTtponem ciyxunu 3 WHTaKTHbIE MOPCKUE CBUHKH. CTaTUCTHUECKYIO 00pabOTKY. pe3yJIbTaToB Ipo-
BEJIM C MIOMOIIBIO TecTa MaHHa—YHUTHH B mporpamme Statistica 6.0.

IIpemapatsr TCCA 30 %, 44 %, 50 % mno cpaBaennto ¢ TO misi MIIEKOMUTAOIINX OBIJN MCITBITA-
Hbl Ha 1830 KOpoBax M3 CTaja C HEONpeneNEHHBIM cTaTycoM Mo TyOepkynésy. [Ipemaparsl BBonumuch
BHYTPHUKOXKHO 110 0,2 MJI, TIOJIOKUTEIIBHON peakIiieil CUUTAIN YTONIIECHNE KOKHON CKITa KK Ha 4 MM,
HeolpeneaéHHol — Ha 3 MM.

Hnsa ouenku craryca pearupoBaBminx Ha TO u TCCA xopoB uccienoBaiu MOJIOKO B HOJIUMEpa3-
Houi nentHou peakiuu (ITL[P) u mpoBouIu €ro moces Jist BbISIBICHUSL 0AKTEPUOJIOTHYSCKUX MAPKEPOB
TyOepkyné3nor napexnnn [19].

Jutst TTIP ipoGbI MOJIOKa cMeInBalii ¢ TU3UpyromuM oydepom, nporpesaiu 5 mu (95 °C). JTHK
BBIJIETSTM Ha KonoHKax ¢ copbeHtom (MBOX HAHB). Amnmudukanuro npooamiu Ha S1000™
Thermal Cycler (BioRad) ¢ npaiimepamu 16S RNA Mycobacteria, MPB 70, MPB 64, IS 6110 («IIpaiim-
Tex»). DnekTpodope3 aMmInpUKaTOB MPOBOAUIN B 2%-HOM arapose, pe3yibTaThl YUHUTHIBAIM Ha
Molecular Imager® Gel Doc™ XR System (BioRad).

st 6aKTepHOIOrHYecKOoro MmoceBa Mpoobl MOJIOKa Mporpesanu 2 paza no 15 mun npu 99 °C, cme-
muBaiu (1:2) co ctumymnsatopoM pocta MycCel DW, maKyOupoBanu 24 1 ipu 37 °C u BeIceBaIH Ha
nutarenbHyto cpeny MycCel DW [19, 20]. [ToceBb miaky6uposanu nipu 37 °C. M3005Thl HACHTHHUIH-
poBanu B [ILIP u B peakmuu nummyHonnuddysuu (P1) [4] ¢ aHTHCHIBOPOTKAMH K IIITAMMaM MHUKOOaK-
Tepuil TyOepkynésa ¢ neekTHoi kneTounoii crenkoi (cell wall deficient — CWD) CWD M. tuberculosis
Hy,R,, M. bovis 8, x m3onsstam CWD MBT u3 FLK-BLV (bovine leukemia virus) c. 30 m FLK-BLV ¢. HC
0,22 um [21] u u3 Mo3ra Ko3bl ¢ r'yOKOOOpa3HbIMU U3MeHEeHUsIMU “‘Br 27 [22].

Pe3yasTaThl M UX 00Cy KaeHHE. B OTIBITE Ha KPYITHOM pOoraToM CKOTe ycTaHoBIieHO, uTo CC TyOep-
KYJIONIPOTEHHBI Y ’KUBOTHBIX, CEHCUOMIIN3UPOBAHHBIX M. bovis, BBI3BIBAIN aJIJIEprUYecKue peakiivni,
KOTOpBIE 110 HHTEHCUBHOCTH, B cpeHeM Ha 31,5 %, npesblmanu TakoBoi nokasarens TO cepun «K»,
HECMOTPS Ha TO YTO MX /1032 (10 KOHHEHTPAIUH TyOepKyIonpoTenHoB) Oblita Tuirb Ha 5,1 % Oomnbie,
yem y TO (tabm. 1).

VY xuBotHbIX rpynnsl M. avium CC TyOepKyJONpPOTEHHBI B OJHOM Cllydae MHIyLHUpPOBaIH IIO-
JIOXKUTEIBHYIO peaknuio (5 MM), BoO BTopoMm — HeomnpeneneHnyo (3 mm). TO c. «K» mumsb B 1 ciy-
Jae BBI3BIBAJ MMOJIOKUTEIBHYIO (6 MM) peakIinio, TeM He MeHee M3-3a 0oiiee BhICOKOH akTuBHOCTH CC

Tadonuma 1. Anjgepruueckasi akKTHBHOCTH M BUI0BAsl CIENU(UYHOCTH OUHIIEHHBIX €J1a00CEKPETHPYHOIINXCS
(CC) TyOepky/10npoTEeHHOB y KPYITHOT'0 POraToro ckoTa, ceHcuduansuposannoro M. bovis 8 u M. avium 1603,
YTOJIIeHHE KOKHOM CKJIAJIKH B MeCTe BBe/IeHHS aJJIEPreHoB, MM

Table 1. Allergic activity and species specificity of purified low-secreting (LS) tuberculoproteins in cattle
sensitized with M. bovis 8 and M. avium 1603, thickening of skin fold in the spot of allergen injection, mm

Brx MBT, Ne scupoTioro B 03¢ 0,118 M:;()O,Zc;\/:;]ig61] TU/0,2 mo1) CBC ;iieé'ﬂgﬁ‘ﬂ%f I:;H
M. bovis 650 11 13
M. bovis 832 5 8
TlokazaTenp aKTUBHOCTH 8,0 10,5 (mpesermenwne Ha 31,5 %)
M. avium 992 6 5
M. avium 910 1 3
[Toka3zaTenb BUIOBOI cieU(PUIHOCTH 3,5 (npesbienue Ha 14,3 %) 4,0
Tlokazarens cnenuduyeckoit aKTHBHOCTH 5,5 6,5 (mpesbitieHue Ha 18 %)
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Tadnuma 2. Aninepruyeckasi aKTUBHOCTb
u BuaoBas cnenuduunocts TCCA c¢ pasnoii goJteit CC
Ty0epKyJIONpPOTEHHOB y KPYITHOI'0 POraToro cKora,
CeHCUOMIU3HPOBAHHOI0 MHKOOAKTEPUSIMH TyOepKy1é3a
OBIYbEro U NTHYLEro BH/IA, yTOIIIeHHE KOKHBIX
CKJIAJI0K B MecTe HHbeKIHH Yepe3 72 4, MM

Table 2. Allergicactivity and species specificity
of tuberculin with different proportions of LS
tuberculoproteins in cattle sensitized with bovine
and avian tuberculosis mycobacteria, thickening of skin
fold in the spot of allergen injection after 72 h, mm

No KHBOTHORO TOc. | TCCA | TCCA | TCCA
- 1/9 30 % 44 % 50 %

M. bovis 650 7 8 12 9
M. bovis 832 8 5 14 12
C. a. TOKa3aTelb aKTHBHOCTH 7,5 6,5 13 10,5
M. avium 992 6 0 7 4
M. avium 910 0 0 0 0
Iloka3zaTenb BUIOBOM
cnenupUIHOCTH 3,0 0 3,5 2
IMoka3zatensb cnenuduyeckoit
aKTUBHOCTH 4,5 6,5 9,5 8,5

TyOEpKyJIONMPOTEHHOB ITOKa3aTelb WX CIenudu-
YeCKOl akTHBHOCTHU ObLI Ha 18 % BbIme (Ta0M. 1).
Ilomy4ennsle pe3ynbrarhl mokazanu, uto CC Ty-
OCpKYJIONPOTENHBI B COMOCTaBHMOM J103€" 00Ja-
naroT OoJjiee BBICOKOH aKTHMBHOCTBHIO, ueM TO Ha
OCHOBE cekpeTupyrouuxcs anturenoB MbT, uto
MO3BOJISIET BKIIFOUATh X B COCTAB TYOEPKYJIHHA.

IIpu mpoBepke Ha 3IOPOBOM KPYITHOM pOTa-
TOM CKOTE€ YCTaHOBJICHO, YTO BCE HCCIIEIOBAHHBIE
*KuBoTHBIE (421 ron.) He pearupoBanu Ha TCCA
u crannaptasii TO (c. 1/9, 2/0).-B omnbiTe Ha *u-
BOTHBIX, 9KCIIEPUMEHTAIbHO CEHCHOMIIN3UPOBAH-
HbIX M. bovis u M. avium, CpaBHUIIU aJlliepruye-
CKYI0O aKTHBHOCTH W.BHJOBYIO CHEIH()UIHOCTH
TCCA 30 %, TCCA 44%, TCCA 50 % u TO
(tabm. 2).

XKusotnsle rpynnel M. bovis pearuposa-
mu xak Ha TO; tak u Ha TCCA, npuuém Ooree
WHTEHCUBHBIC | peakuun oTtmeuanuch Ha TCCA
¢ Oompmeit qo3oit CCA. [lpm sTOoM BHIOBast
CHCHU(PUYHOCTh  (MHAYKLHUS — aJlJICPrUYeCKUX
peakuuii 'y IKHMBOTHBIX, CEHCHOWIM3UPOBAH-

vBIX M. avium) Ha TCCA 44 u 50 % mpaktudeckn He omtHdanach oT TO (MOTOXKUTETbHAST PEaKIIHs
y 1 xxuBotHoro u3 2), a Ha TCCA 30 % XuBOTHBIE 3TOH TPyIIbl HE pearupoBayd. To ecTh BKIIOYE-
Hue B coctaB TyoOepkynmHa CCA TMOBBINIAET €T0 aKTUBHOCTD U HE CHIDKAET BUIOBYIO CHICTTU(DHUIHOCTS.
[Nokazarenu cnenuduueckoil aKTUBHOCTH — PA3HUIIA MEK/Ty UHTEHCHBHOCTBIO PEAKIIUH Y )KUBOTHBIX,
nHpunupoBaHHBIX M. bovis u M. Avium, 66111 B.1,4=2.1 paza Beime y TCCA. Takue jxe 3aKOHOMEPHO-
ctu O6butn oTMedenbl pu cpaBHeHH TCCA 50'% ¢ 4 cepusamu TO, mpuyueM mokaszaTein aKTHBHOCTH,
BHI0BOH crnienupuanocTH, cnenudraeckoit akTuBHocTH TCCA 50 % Taxyke ObLIH CyIIECTBEHHO BBIIIE

(tabu. 3, 4).

Tabnumoma 3. Alepruyeckasi aKTHBHOCTh
u BujoBas cnenupuanocts TCCA 50 % u 3 cepnii TO
Y KPYIHOI'0 POraToro cKoTa, CeHCHOM/IN3NPOBAHHOI 0
MHKO0aKTepHAMHU Ty0epKyJ/ié3a ObIYbero ¥ NTHYbEro
BH/IA, YTOJIIEHHE KOKHBIX CKJAJ0K B MeCTe HHbeKIHH
yepe3 72 4, MM

Table 3. Allergicactivity and species specificity
of tuberculin with 50 % of LS tuberculoproteins
and 3 lots of standard purified tuberculin in cattle
sensitized with boyine and avian tuberculosis
mycobacteria, thickening of skin fold in the spot
of allergen injection after 72 h, mm

Tadnumma 4. A/ulepruyeckasi aKTHBHOCTH
u BujoBas cnenupuunocts TCCA 50 % u TO c. 2/0
Y KPYIHOI0 POraToro cKoTa, CCHCHOMJIM3HPOBAHHOI 0
MHKO0AKTEepUSAMH TYOepKy/1€3a ObIYbero H NTHYLEro
BH/Ia, YTOJIIEHHE KOKHBIX CKJIAJ0K B MecTe
HHbeKIuHYepe3 72 4, MM

Table 4. Allergicactivity and species specificity
of tuberculin with 50% of LS tuberculoproteins and
standard purified tuberculin lot 2/0 in cattle sensitized
with bovine and avian tuberculosis mycobacteria,
thickening of skin fold in the spot of allergen injection
after 72 h, mm

Ne 5kHBOTHOTO To TO TO TCCA No 5KMBOTHOTO To TCCA
- c.«Kn | ¢c.2/2 | c.2/4 | 50% - c. 20 50 %

M. bovis 650 9 4 4 15 650 M. bovis 6 16
M. bovis 832 4 6 5 10 832 M. bovis 5 13
Iloka3arenb aKTHBHOCTH 6,5 5,0 45 | 12,5 Iloka3aTenb aKTUBHOCTH 5,5 14,5
M. avium 992 3 2 3 0 992 M. avium 6 9
M..avium 910 0 1 0 0 910 M. avium 4 4
Iloka3aTenb BUIOBOM CICIIH- Iloka3aTenb BUIOBOM CIICIIH-
¢$uaHOCTH 1,5 L5 1,5 0 ¢ugHOCTH 5,0 6,5
IMoka3zatens cnenuduyeckoit [MokazaTenb cenupudeckoit
aKTUBHOCTH 5,0 3,5 3,0 | 12,5 AKTHBHOCTH 0,5 8,0
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Ta6numnoa 5 Jiuamerp mamyJ depe3 244y 23 ~
MOPCKHUX CBUHOK, 3apaxéHHbIX M. bovis 8 u M. avium :
1603, nmocJie unbexkuuii 1st International standard PPD 22 O
M. bovis, TCCA 50 %, IIIIJ] TyOepKkyJIuHa JJs NTHIY :
(mo 0,001 mr/0,2 mut), MM 21
Table 5. Papulediametersin mm in 24 h in guinea 15
pigs infected with M. bovis 8 and M. avium 1603 after 4o O Vronuwenns
injections of 1st International standard PPD M. bovis, 13 7 KO)KHUI;‘IX CKNAgOK, MM
tuberculin with 50 % of LS tuberculoproteins, PPD 12 1 :
M.avium (0.001 mg/0.2 ml each) T 1A
. 8 10
A S 9 i o
IlltamMm nis 3apaskeHus, International TO OIIC c.1 T e 8 - @
No KUBOTHORO standard (50 %) TyOepKyITHH S :
B PPD M. bovis JUTS TITHIL o 7 A O O o) o)
(321U) = :
M. bovis 8§ Ne1 15,5 14,3 8,5 R °© £
. bovis 8 Ne s X , 54 o o o @
M. bovis 8 Ne2 16,5 17,3 11 4@ OB
M. bovis 8 Ne3 22,5 17,8 10,5 38 o
M. bovis 8 Ne4 13 11,3 7 2 7
M. bovis 8 Ne5 16,5 18,3 9 b :
Yio 16,8+3,5 [ 15,8+3,5 | 9,2+3,5 5 o
- 0 1 223 4 5 6 7 818 19 20
M. avium 1603 Ne 1 11 7 12 CraHaapTHblii TO
M. avium 1603 Ne2 16,3 12,3 15
M. avium 1603 No3 18.5 13,5 20 Puc. 1. MHTeHCUBHOCTD peakuuil B MM Ha cTanaapTHbId TO
- (ocs abcnnce) m TCCA (ock opanHAT) MPH UCCIECAOBAHUN
M. avium 1603 N4 9 12,5 17 1830 KOpOB cTax ¢ HEONMpeAENEHHBIM CTaTyCOM IO TyOepKy-
M. avium 1603 Ne'5 8 8 9 nésy
Itc 12,6+4,6 | 10,7+2,9 | 14,643 Fig. 1. Intensity of reactions in mm to standard purified
tuberculin (abscissa axis) and tuberculins with low-secreting
HOKa3f1TeHL crenudu- 42 5,1 5,4 (LS) tuberculoproteins (ordinate axis) in the study of 1830
HCCKOM aKTHBHOCTH cows in herds with uncertain TB status

Huarnoctuueckue cBorictBa TCCA 50.%-Oblav MOATBEP)KJICHBI HA MOPCKMX CBHHKAaX, 3apayKEH-
HBIX M. bovis u M. Avium, npu cpaBHUTENBHOM HcnbiTanuu ¢ 1% International standard PPD tuberculin
M. bovis n III1 [ TyGepkynunom 1uist nTul (tadi. 5). Okxazanock, uro TCCA B 35KBUBaJICHTHOM /103€ UMe-
€T OJIMHAKOBYI0 aKTUBHOCTH co ctanmaprom [1I1)] Ty6epkynuna (p = 0,92), npu 3ToM crieniuduyuHee ero
(p = 0,047). Peakmuu Ha TCCA 50 % y MOPCKHX CBHHOK, 3apak€HHBIX M. Bovis, ObIM MHTEHCHBHEE,
gyem Ha [II1/] TyOepkyaun 1 nTHL, 1 HA000POT, B Tpynne M. avium BO BCeX CIIydasiX OHH ObUIM MeHee
WHTECHCUBHBIMH, UTO YKa3bIBAE€T Ha BO3MOXKHOCTH Ucnoyib3oBanusi TCCA B cuMyJibTaHHOM mpooe.

IIpu unceiranuu Ha 1830 KopoBax cTaj ¢ HEOMpPEIEICHHBIM cTaTycoM 1o TyOepkyne3y Ha TCCA
pearuposaio 22 (1,2 %) xopossl, y 3 (0,16 %) ocoOeii Habmoanacs HeonpeaeaéHHas peakus, Ha TO
pearuposano 10 (0,55 %) xuBotHbIX, ¥ 2 (0,11 %) KOpOB OTMEUEHBI HEOMPEACICHHBIC PEAKIIUU, TIPU
ATOM BO BCEX CIydasx 00jIee MHTEHCUBHBIE peaknuu Habmomanuck Ha TCCA (puc. 1).

[Ipu AMarHOCTUYECKOM yOO€ YacTH pearupoBaBIINX KUBOTHBIX HE ObLIO OOHAPYKEHO TUITUYHBIX
TyOepKyNnE3HBIX M3MCHEHH, T. €. He OBbLJIO BBISBICHO aKTHUBHOrO 3abosieBaHusi TyOepkynézom. Ilo-
ATOMY ISl UCKITFOUeHUS TunepAanaraocTuku npu npumeHeann TCCA mpoBenn uccieoBaHiue MOJIOKa
4yacTH pearnpoBaBinux KopoB B [1LIP 1 ero moces 115 BBISBICHUS OAKTEPHOIOTHUSCKUX MapKEpPOB TY-
Oepkynéznoi nHpexnnu. Bo Bcex vccieaoBaHHBIX MTPoOax Moioka oOHapy ki reHoM MBT (peakiuu
¢ mpaiimepamu MPB 64 u MPB 70) (puc. 2, Tabm. 6).

Bonee Toro, mpoObl Mosoka, mporperoro 2 pasa no 15 mun npu 99 °C, uHkyOMpoBaHHBIC B CTH-
MyJATope pocra, nanu Ha cpeae MycCel DW poct MBT ¢ nedextHoli kinetouHol crenkoii (cell wall
deficient - CWD), uto 6s110 IoaTBepkaeHo B [P ¢ IHK u3onstamu (Tadm. 6, puc. 3), T.e. y pearupo-
BaBIIIMX )KMBOTHBIX ObLIIA JIATEHTHAs TyOepKyn€3Hast HH(EKIus.

C manubsivu 1P koppenupoBain pe3ynbsraThl U3yUeHUs aHTUTEHHOT'O COCTaBa U305 TOB U3 MOJIOKA
kopoB, pearupoBabmux Ha TCCA u TO. YcTaHOBIICHO, YTO H30IATH UMEITH OMMHAKOBBIH HAOOP OCHOBHBIX
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Puc. 2. Jlerexnus npoxykros ammum¢ukanuu JHK u3 monoka xopos,
pearupoBaBmux Ha TCCA. Bee mpo0sl pearupylot ¢ npaiimepamu MPB
64, npo6a 9 - ¢ MPB 64 u MPB 70 (6enas cTpeinka)

Fig. 2. Detection of DNA amplification products from milk of cows

reacting to tuberculins with low-secreting (LS) tuberculoproteins. All

samples react with primers MPB 64, and sample No9 with MPB 64 and
MPB 70 (white arrow)

y % A

e

Puc. 3. Npentudukanus B [P uzonsatos u3

MoJoka KopoB, pearuposasmux Ha TCCA. JJHK

n30iATa 6 M pearupyet ¢ npaiimepamu MPB 70
(cuHSS cTpenKa)

Fig. 3. Identification in PCR of isolates from
milk of cows reacting to tuberculins with low-
secreting (LS) tuberculoproteins. DNA of isolate
6m reacts with primers of MPV 70 (blue arrow)

Taodnuma 6. Pesyasrars [ILP u noceBa moJjioka, mporpetoro 2 pasa no 15 mun npu 99 °C, na cpeny MycCel DW
Table 6. Resultsof PCR and inoculation of milk heated 2 times for 15 min at 99 °C on medium MycCel DW

peakunfi:(')l'p(‘))/B'l{ﬂC’CA, MM TILIP ¢ monoKOM MHUKPOCKOIHS U0 TOB TP IHK uzonsrta
3/1 MPB 64+ - 16s RNA+,
3/6 MM MPB 64+
4/2 b-a MPB 64+ ST o 16sRNA+,
4/5 mm "/ X 07K, MPB70+
; 7 MPB 64+
e D - 1S6110 33.7+
e R ™ N -
Za S
5/3 A-s MPB 64+ TRgs 16s RNA+,
4/8 MM o b ,s,\" i 4 MPB 64+1S6110
b & Y é 3475+
LAy
» &
BN
630 MPB 64+ R T MPB 64+
2/4 Mmm Staal Vit 3 ‘é 1S6110
p T HERRAE By 33.89+
LB o
7/5 MPB 64+, F’ PR MPB 70+,
0/6 Mm 156110 & ;“ 5 ¥ MPB 64+
37.05+ —Q. e, A 1S6110+
AN A 36.17
M S > .
-~ v %
[ i N . ‘.7




Becri Hanpisinanbhaii akaaomii HaByk Benapyci. Cepbist arpapubix HaByk. 2020. T. 58. Ne4. C. 472-482 479

Okonuanue maobu. 6

peaKuH:rli:?fp(())/B"l{)éCA, MM [TLP ¢ momoxom MUKpOCKONHUSI H30JISITOB [P AHK u3onsta
9/7 MPB 64+, - MPB64+
0/14 mm IS6110 1S6110
36.20+ 34.52
11/9 268 MPB 64+ - MPB.70+,
4/6 Mmm 1S6110 34,83+ MPB 64+

aHTUTEHOB (TutaBHOe ciusiHue npenunutatoB B PUIL) c CWD M. tuberculosis Hy,R, u M. bovis 8 (puc. 4).
Kpome Toro, 6110 yCTAHOBICHO aHTUT'CHHOE POJICTBO M30JISITOB U3 MOJIOKA C M30JISITAMHU U3 KYJIBTYpalib-
Ho# skunkocTa FLK-BLV 1 ¢ CWD MBT BoccTaHOBUBIIMMH KU3HECTIOCOOHOCTH HOCIIE JIETATHHOTO XH-

MHYECKOTO cTpecca [23].

3akJ/roueHue. ABTOKJIaBUPOBaHHAs OaKTepu-
aJibHasg Macca Npou3BoAcTBeHHOTO mTamma MBT,
SBJISTIOILASICSL OTXOAOM ITPOU3BOJICTBA TYOEPKYJIU-
Ha, MOXET OBITH JOMOJHUTEIBHBIM UCTOUHUKOM
TyOepKyJIONPOTEMHOB, MPEICTABISIOMUX CcOOO0M
cnabocekperupytomuecss (CC) antureasl MBT,
KOTOpBIE B AKBHMBAJECHTHOHM 703€ (IpUMEpHO Ha
30 %) akTuBHee, YeM CTaHIAPTHBIN TyOepKyIHH
Ha OCHOBE JIETKOCEKPETHPYIOIINXCS aHTUT'CHOB,
Y HE YCTYTMaeT eMy 10 BHJIOBOH CelN(UIHOCTH.

B coctaB TyOepkyauHa MOXKHO BKJIIOYATh JI0
50 % oumnmenHbIx CC TyOepKyJIONpPOTEHHOB M3
OakxrepuanbHOil Macchl. llomydaemsrii mpemapat
HE PEaKTOrCHEH, B 3KBUBAJIECHTHON 103€ HE OT-
JUYaeTCsl MO AaKTHBHOCTH OT MEXKIyHApOIHOTO
cranaapra [II1]] TyOepkynauHa, HO MPEBOCXOIUT
€ro 1o BUJOBOH CIEUU(UIHOCTH.

B cragax ¢ HeompeaeseHHBIM CTaTycoM. IO
TyOepkyné3y Ha TyOepkynuusl ¢ 30-50 % oun-
meHabplx CC  TyOepKyJIonmpoOTEenHOB . pearupyeT
B 2,2 pa3za OoJibIlle KOPOB, YeM Ha CTaHIApTHBIC
MpernapaTsl Ha OCHOBE JIETKOCEKPETHUPYIOIIHUXCS
AHTUTEHOB MHUKOOAaKTepuil TyOepkyjes3a. Yriy-
OJICHHBIE HCCIICIOBAHMSI pearnpoBaBLIMX KOPOB
C NMPUMEHEHHEM METO/OB JeTeKIMH I'€HOMa MHU-
KoOakTepuii TyOepKyné3a n 0aKTepHOIOTHISCKUX
MapKepoB TyOepKyJE3HOH ‘MH(EKUNH TMOATBEp-
OUIM Hajludhe y HUX JATCHTHOW TyOepKynés-
HOW MH(EKITIH.

B coctaB TyOepKyiMHa MOXHO BKJIKOUYATh
50 % ouuIIeHHBIX TYOCpPKYJIONPOTEHHOB U3 OaK-
TepHaJIbHON Macchl TPOM3BOACTBEHHOIO ITaMMa
M. bovis, 4TO TIOBBIIIAET TUATHOCTUYECKUE CBOM-
CTBA LEJEBOI'0 IPOAYKTA U CYIIECTBEHHO CHUXKa-
€T ero.ce0eCToNMOCTb.

AHTHUTEHHOE POJICTBO HM3OJISITOB M3 MOJIOKA
pearupoBaBmux kKopoB ¢ uzonsatamu CWD MBT
n3 onyxosieBblx kjietok (FLK-BLV) cBunerens-
CTBYET 00 MX BO3MOXKHOW 3THOJIOTUYECKOW POIH
B IATOJIOTHHU M yKa3bIBaeT Ha LIEJIeCO00pa3HOCTD

Puc. 4. Pe3ynbpraTsl H3y4eHHs] aHTUTEHHOT'O COCTaBa M30-
JATOB U3 MOJIOKA KOopoB, pearupoBasmux Ha TCCA u TO
B PUJ] ¢ CWD M. tuberculosis H37Rv u M. Bovis 8. PUJ]
C aHTUCHIBOPOTKAMH (B EHTPAJIBHBIX JTYHKaX): A — kK CWD
M. Tuberculosis H37Rv; B — x CWD MBT u3 FLK-BLV
¢.30; C—x CWD MBT “Br2” u3 Mmo3ra Ko3sl ¢ ryokoo0pas-
aeiMu nu3MeneHusmu;, D — xk CWD MBT u3 FLK-BLV c¢. HC
0,22 pm, B mepudepruyecKkux TyHKax coHukarsl Al — CWD
M. tuberculosis H37Rv; Bl u C1 — CWD M. bovis, Boccta-
HOBUBIINH )KM3HECTIOCOOHOCTH MOCIIE€ HHAKTHBAIMH Ty Ta-
poseiM anbaerugom; D1 — CWD MBT u3 FLK-BLV c¢. HC
0,22 pm COHMKATHI H30ATOB U3 MOJIOKa KOpoB: 2 — 4/2 b-a,
3-5/3 A-q,4-630,6—-9/7,5—- CWD M. bovis u3z numda-
THYECKOTO y3JIa KOPOBBI C TyOepKyIE3HBIMH H3MEHCHUSIMH
(MTO3UIIUU CHMMETPUYHBI)

Fig. 4. Results of studying the antigenic composition of
isolates from milk of cows reacting to tuberculins with low-
secreting (LS) tuberculoproteins and LS in RID with CWD
M. tuberculosis H37Rv nu M. Bovis 8. AGID with antisera
(in central wells) A —to CWD M. tuberculosis H37Rv, B — to
CWD MBT from FLK-BLV 1. 30, C — to CWD MBT “Br2”
from goat brain with spongiphorm-like lesions, D —to CWD
MBT from FLK-BLV 1. HC 0.22 um, in peripheral wells
sonicates Al — CWD M. tuberculosis H37Rv, Bl and C1 —
CWD M. bovis, which restored viability after inactivation
with glutaraldehyde, D1- CWD MBT from FLK-BLV 1. HC
0.22 pm; cow milk isolates 2 — 4/2 B-a, 3 — 5/3 A-a, 4 —
630, 6 —9/7, 5 — CWD M. bovis from cow lymph node with
tuberculosis lesions
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WCTIOJB30BAaHUS 0oJiee aKTHBHBIX AJIEPTEHOB JJISl BBISBICHHS M YHAJCHUS W3 CTaJ MOTEHIIMAIBHO
OITaCHBIX KUBOTHBIX.

BbaaropapuocTu. MccnenoBanusi BRINOIHEHBI B paMKaxX HAay4YHO-TEXHHYECKOW MpOrpaMmbl «AT-
POIPOMKOMILIEKC — ycTOH4YuBOE pa3BuTue» Ha 2019-2020 rouesl, 3.15.05 «Pa3paboTaTh TEXHOIOLHIO,
MTO3BOJIAIONIYIO TIOBBICUTH B 2—3 pa3a 3(EeKTHBHOCTH MPOU3BOJCTBA TYOEPKYJIMHA OUUIICHHOIO Ha
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