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Tyiiin

Makanaia KapacaHFa Kapchl MMMYHJICITCH jKaHyapiap ar3achlHJla BaKI[MHAIMSIAH KSHIHT maiina
0oaThIH aHTUACHENEP ACHIeli )KoHe TUHAMUKACHI TYPallbl MOTIMETTEp KEeNTipinreH. AHTUACHENEPIiH eH
JKOFaphl TUTPI KaHyapAbIH O1p JKaK caHbIHA KapacaH BaKITMHACKIHBIH €Ki ece MeIIepi, SFHA 4 MII, eKiHIII
*arpiHa «/IMMyHOGapM» UMMYHOMOAYJIATOPBI 5 MJI €HIi3reH kaHyapiapaa Oaiikanapl. by sxarnaiine,
KapacaH aypybIHbIH aJIJIbIH a1y YIIiH BaKI[MHA KOJAaHFaH A, aHTHJICHE TUTPIHIH MEHITIHIIIE )KOFaphl OOJIBIIT
JKOHE Y3aFbIpaK CaKTaJBIHYybIH KAMTaMAaChI3 €Ty VIIIiH Naiaananyra 00Jaabl.

Kyprizinren 3eprreynep Kast'3BM-na olinacTeIpbuiran TaTeKC-arTIOTHHALINS PEAKIIHSICHI apKBLIIHI,
KapacaHFa Kapchl MMMYHJAEITeH >KaHyapjapAblH KaH CapbICybIHIAFbl aHTHAEHENep ACHIreWiH JKoHe
JUHAMUKACBIH aHBIKTayFa O0JIaTBIHBIH KepceTTi. OChl TocinAl maiaaiaHa OTHIPHIN, BaKIWHAIMSIAHFaH
KaHyapiapJiaFrbl UMMYHHTET JICHI'€HiH )oHE KOJIaHBUIFaH BaKI[MHAHBIH CATIACHIH JIa aHBIKTayFa OOJabl.

KiarTi ce3nep: KapacaH, BakurHa, aHTUACHE TUTPI, JIATEKC-arTFOTHUHALNS PEaKIHACHL.

Kapacan (amduzemaTo3npl KapOyHKYJI) — KaHyapJapAblH OACTTE >KaWbLIbIM KE3CHIHJIE
naiiza OONaThIH, KITi OTETIH, OYJIIIBIK eTTepAl 0achlll KOPTreH e CHIKBIPIANTHIH epeKIIeICHETIH
JKYKITajbl, SH300THIBIK aypy. Kosapipymisicer - Clostridium chauvoei - ty3y, asman wuinren
aHadpOOTHI TASKINA, Y3BIHABIFBI 2-8 MKM. Aypy HETi31HEH €T TIHJEpPiHIH KPeUTAIUIIBIK HEKPO3bl
JKOHE OFaH JKaKbIH Tepl acCTBhIHIAFBl TIHACPAIH CEPO3AbI-TEMOPPATHsUIBIK HHOUIBTPAIUSICHI
TYPIHJET1 aybIp, OLIAKTHI 3aKbIMIAaHy TypiHze eteai. Kapacanmen HeriziHeH 4 jkacka JeHiHri ipi
Kapa *oHe YcaK My#i3ai Man ayeipanasl [1,2].

Kapacanra cranuoHapiblK CHIIAT TOH, OJ aypy KO3IBIPYIIBICHIHBIH CHIPTKBI OpTaja
(TomBIpaK, Cy) y3aK YyakbIT cakTaidyblHa OaitmanwicThl [3,4,5]. Kapacan onemHIH KemnTereH
engepinae kesneceni [6,7,8,9]. TM/I ennepinae kapacan 6apibIK aiiMmakrapna tipkenred [10,11].

Kazakcranaarpl jkaHyapiapJblH KYKIalbl MATOJOTUSCHIHIA 1HJIET OIIAKTAPbIHBIH CaHbI
OolbIHIIIAa KapacaH aypybl Opylienie3 OeH KyThIpyaaH Keiinri opsiaabs! annaasl. 2010-2020 sxbuinap
apansirpiiga Kazakcran Pecrybnukace! aymarbiabiH 71,4% kypalTeiH 10 00IbICH TEPPUTOPUSICHI
KapacaH aypyblHaH KoJlaiiceI3, an KairaH 4 obnbic aymarsl (Ke3sutopaa, Contycrik Kazakcran,
Mamnrsictay, Typkictan) Oyt iHAETTEH Ta3a 0ok ecenreinmi [12].

KapacanHbIH aniplH any jkKoHE OHBIMEH KYpec IIapajiapblH €H 0acTbl OarbITTapbIHBIH Oipi
OCBI 1HJIETKE KapChl BaKIIMHA KOJIAaHY OOJIBIT TaObLIa IbI.

Kapacanra Kapchl IMMYH/IEY YIIIH €H aJFamkbl opMoiib BakuuHaHb! 1925 xbuisl Jleknenu
xkone Bamm ycpiaael. KCPO-ga dopmons BakmuHaubel 1929 xeuter C.H. Mypomiie a3ipreni.
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1959 xpuel @.U. Karan xone A.M. KoneceBa Kapacanra Kapchl KOHLEHTpALKAJIaHFaH ATFOMUHUI
THPOTOTHIKTHI BAaKIIUHACKHIH MIbIFap sl [13].

Tept jxacTaH ackaH jkaHyapiapJa UMMYHU3UPIEYII CyOMH(EKIHs apKacklHIa KapacaHFa
Kapchl MMMYHHUTETTIH TNaiiga Ooiybl, FalbIMAApAbIH OCHI aypyFa Kapchl BakIMHA >Kacall
HIBIFAPYBIHA J)KOHE OHBI MPAKTUKaAa KonanyFa Heri3 6omsl [ 14]. Bypemrel KCPO sxone Ka3ipri
TM/] ennepinje xanyapiap KapacaHbIHBIH CHEUPUKAIBIK TPO(UIaKTUKACK! OHJIaFaH KbUIAAP
Oolibl «ipi Kapa IK ’xoHe KOWIBIH KapacaHbIHA KapCchl WHAKTUBTENTEH, KOHIICHTpAIMsIIaHFaH
TIOMUHHUM THAPOTOTHIKTHI BAKIIUHACHIHY» KOJIJAHY apKbUIbI KYPri3uIin Kenedl. byn BakunHamen
JKaHyapliapAbl €ry, oJapjbl KalbUIbIMFa IIbIFapapAaH 14 KyH OYpBIH Ky3ere acybl THIC.
KanyapmapasiH xaibuibiMaa 00y Mep3iMi 6 aiiiaH acaTblH OHIpJepae, Oy aypyra Oeiim mai
0ackl apachlHa 6 aif caJbIl JKBUIBIHA €Ki peT UMMYHJENyl KaxeT [15].

Kaszipri ke3ae KP ipi kapa Man KapacaHbIHBIH aJI/IBIH alTy MaKCaThIH/A 9P TYPJIl OHIIpyIIiIep
mbiFaprad (Apmasup, CraBpornons 6nodadbpukanapsl, «AHTUren» FOO xone 1.0.) BakIMHATIAp
naigananeuiein kKeiemi. Ocbl BakiuHamapabl KP aymareiHma KoijgaHy THIMIUIITIH TaligayFra
apHamFaH  KehoOip  3eprreynep  KOPCETKeHIEH,  JKEKeJereH, BaKIMHAa  KOJIJaHFaH
mapyanibUIbIKTap/aa KapacaH 1HJIETIHIH OPBIH aJIFaH >Karaaiiapel ke3aeceni. backa aca xayimnTi
CaHaJaTbIH IHJAETTepre Kapchl BaKIMHA MaijanaHy ToXipuOeciHae, BaKIMHAMEH eriuireH
JKaHyapJapapl Oenrim Oip yakKbITTaH KEHIH CEPOJIOTHUSUIBIK TOCUIIEPMEH 3epTTeN, OJIApIbIH
KAaHCApBICYBIHAAFbl TMMOCTBAKIIMHAIBABIK AHTHACHE TUTPIH aHBIKTAy apKbUIBI WMMYHJEITEH
YKaHyapJiap/arsl maiaa 00JFaH MMMYHUTET ACHTCHIH aHBIKTAIbI.

Amnaiina, KapacaH aypyblHa Kapchl KOJIAHBUIATHIH BaKIIMHATAP HYCKAYIBIKTapbIHAA YKCac
JKarjgad, SFHU [OCTBAaKUMHANBJBIK AaHTUJEHENEp THUTPIH 3€pTTeY apKbUIbl HWMMYHHUTETTIH
KAHIIAIBIKTHI JOpexe/ie Taiiia O0IFaHbIH aHBIKTAY KapacThIpbuiMarad. MyHbIH 0acTel O6ip ce6ebi
KapacaH 1HJIETIH CepOJIOTHUIBIK 0ajiay 9IiCTepiHIH OMIacThIphUIMaFaHIbIFbI.

Eprepekre xapusitanran sxkekenereH 3eprreyiep [16,17,18] xapacanra Kapchl eriire
JKaHyapliap/arbl aHTHUJIEHEH! CEpOJIOTHSUIBIK peaklusiiap KOK apKbUIbl aHBIKTAy OpeKeTTepl
3epTXaHa asChIH/Ia FaHA KAJBIN, PECMU JUATHOCTUKAIBIK TICUT PETiH/E KaObUIIaHFaH JKOK.

Ocbiabl  eckepe oTbipbill, Ka3zt3BU rambiMmaper 2021-2023 xbpuigapbl  KapacaHHBIH
CEPOJIOTHSUIBIK JHATHOCTHKACHI YIIIIH JIATEKC arrfOTHHAIMACHI PEAKIUSChIH KOKOFa apHaIFaH
AQHTUTEH OWMJIACTBHIPHITI KOHE OCHI PEAKIUSHBI KOIO 9iCi YCHIHBUIIBL JKYpri3iareH 3eprreynep
aTalfaH aHTUTCHHIH JKOHE OHBl TMalJallaHbIl JIATEKC PEAKIUSIChIH KOIOJBIH KapacaH
KO3JIBIPYIIBICHIHA KapcChl JKaHyapiap ar3achlHa Maiija OolFaH aHTHUIEHENEp/Al aHbIKTay YILIiH
KapaMIbl JKOHE TENIMJII TOCIT EKEHIITIH JOJeNe, OFaH OHEPTANKBIIITHIK PETiHJAe MaTeHT
pacimueninmi [19].

Korapeina aiiTeUIFaHIAPIBI €CKEPE OTHIPHIT, OCHI KYMBICTHIH MaKCaThl PETiHE KapacaHra
Kapchl MMMYHJCITEH JKaHyapiiap ar3achlHJarbl BaKIMHAIUSAAAH KEWIHr1 maijga OojaThiH
aHTHUJICHETIep ACHIelil MEH TMHAMUKACKHIH capanTayFa apHaJbIK.

Marepunannap MeH daictep

3epTTey MaTepHaiapbl PETIHIE PECyOJMKAHBIH Op OHIPIHEH OKEIIHTEeH KapacaHFa KapChl
ummyHaenared 167 kan ceiHamachl sxoHe KasF3BU-ma Clostridium chauvoei ko3mbipymibichitn
YIIBTPAIBIOBIC ocepiMeH Je3UHTETpaIUsIaH OTKI3IT, JIaTeKC OedmeKTepine
CeHCHOMNU3aMsIaHFaH KapacaH aHTUTeHI maiiananeabl. IMyHU3anusIaHFaH skaHyapiaapIbH
KaH CapbICYbIHJAFbl BaKIMHAIMANAH KEHIHT1 maiiga OonaThlH aHTHJCHETIEp MOJIICPIH KOHE
TUHAMHUKACBIH aHBIKTAy YIIIH aTajfaH aHTUTSHMl TaianaHblll JIATEKC arTJIIOTHHAIUSCHI
3epTTeiHeTiH KaH capbicybl 1:10, 1:20, 1:40, 1:80, 1:160, 1:320 xaTbiHacTa CYWBUITBHUIIBI.
PeaknusHbpiH Oakputaybl peTiHAEC KapacaH KO3ABIPYIIBICBIMEH THUIEPUMMYHU3AIMS aPKbLIbI
aJbIHFAH OH HOTIDKEJl KaH CapbhICybl KoHE cay KOSHIApJaH alblHFaH TEepiC HOTWIKEI KaH
capbICynapbl KOJJaHbLIIBL.
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HoTtunxkenep :koHe oJ1apAbl TAJAAAY

JKyYMBICBIMBI3IbIH aJIFAIIKbl KE3E€HIH/IE, OCBI XKOFapbIAa aTalfaH TOCUIAL aiiianaHa OThIPHII
PecnyOnukanbIH 9pTypial aiMakTapbIHA (CONTYCTIK, OHTYCTIK, HIBIFBIC, OATHIC XKOHE OPTAJIBIK)
KapacaHfa Kapchl MMMYHM3alMsAJIaHFaH >KaHyapllap[blH KaH CapbICYbIHJAFbl CHELU(UKAIIBIK
aHTHUJCHE JEHIeliH aHBIKTay MaKCaThIHIAa 3epTTeyjep XKypri3uik. bapmbik oOmibicTapaan
MMMYHHU3aIMsUIaHFaH jKaHyapJapAaH ajlblHFaH 167 KaH CblHAMachl XKETKI3UIIM, OJapAbl aTajlFaH
AHTUTCH/II Tali1aaHbII, JTATEKC arrmioTHHANUICH peakuuscbinaa (JIAP) seprrenai 1-kecte).

Kecre 1 — Kapacanra Kapchl eriiret xxanyapiapblH Kal capbeicybid JIAP-na 3epTTey HoTHKenepi

Baknunarus Canbl Anmien
CrlHaMa naH
. aJIbIHFaH [MTaiinanansuFran KeHiHT1 OH Tepic ¢
Ne|  Atlimak HIH
00JIBIC BaKIIMHA aTaybl 3epTTey Ceinama | Hotmxe | Hotmke
0 0 opTaria
aTaysl YaKbIThI 1% 1% .
TUTPI
(kyHaep)
Konm. AI'T
Conryc . BaKIIMHA,
ik Kocramait | 0 b onoms 150 30 23766 | 7233 | 111
6nodadpurace
2 OHTyCTiK AJMaThI Apmasup 35 47 47/100 0/0 1:37
6nodadpurace
Kon.
3| Wprpe | LDeweie | AT pakuia, 23 30 | 30100 | 000 1:45
Kazaxcran CraBponois
6nodabdbpuxacsl
Kon.
4| Bamic T 30 30 30/100 | 0/0 1:34
Kazaxcran CraBponois
6nodabdbpuxacsl
Kon.
5 | Opramsik | Kaparamgsr | b1 BaKuiia, 30 30 | 30100 | 000 1:34
CraBpomnomnb )
6nodadpurace
*Eckepry: Konn. AI'T — KOHIIEHTpalusIaHFaH, aJFOMUHHN THAPOTOTHIKTHI (BakuuHa) , 6/d — Gnodadpuka

Bipinmni kecrefeH kepiHreHIeH, BaKIIMHANUAAH KeiiH 23 KYHHEH KeWiH >KaHyapiapiblH
JIAP-nare1r anTuaene tutpiepi 1:45; 30 xone 35 KyHHEH KeiiH, TuiciHme 1:34 xoue 1:37;
Bakmunarusas keitin 150 KyHHEH KeiliH TOCTBaKIIMHAIBIK AaHTUIEHEep KaHyapaapsH 76,6%
AHBIKTAJABI, OJapablH opTamra Tutpiaepi 1:11 ten OGomael. UMMyHU3ausIaHFaH KaHyapiapaa
BaKUMHAIMAIAH KEHIHT1 aHTHACHENEpIiH TUTPJCpiHAE OJIapIblH OpHajacy aiiMarblHa KOHE
BaKI[MHA TYpiHE OalIaHBICTHI Al TapJIbIKTAal albIPMAIIIBUTBIK OOJIFaH KOK.

Ocplnaiiia, Xypri3uireH 3epTreyiaep,MHCTUTYTTa kacaiubinFan JIAP -bIH KoloFa apHaiFaH
AHTHUTEH/I NaiianaHy KapacaHFa Kapchl BaKIIMHAIMSUIAHFAH JKaHyapJiapIblH KaH CapbICybIHIAFbl
aHTHUJCHENIep JICHTeliH aHbIKTay MYMKIHAIriH KepceTTi.COHbIMEH KaTap, BaKLIMHAIMAIAH KeiiH
150 xyHHEH KeWiH TOCTBAaKIMHAIILIK aHTUACHENEp KaHyapiapablH Tek 76,6%, TemeH
JIOPEXKEETI TUTPJIE CaKTAIFaHbl OCNT1 OOJIBI.

JKyMBICBIMBI3IBIH Keneci Ke3eHIHae, AnMaThl 00bichl, Tanrap aygansl «CeipeiMoeTy [IK
KapacaHFa Kapchl op TypJii cxemamen eriireH 1K ar3acelHarsl BaKIMHAIMAJAH KeHIHT1 aHTHICHE
TUTPIHIH 6 ail apachbIHAAFbl JMHAMUKACHIH 3€PTTEIIK.

Toxipubere op Kaiiceichl 10 sxaHyapnaH TypaThlH 1- 3 skactarel 4 TOI ipi Kapa Malibl
anbIHABL. 1 TOM ’kKaHyapapblHa TeK KaHa KapacaH BaKLMHACKI aiialaHy HYCKayJIbIFbIHA COMKeEC,
2 MJI MeJIILEpiH/e CAaHHBIH OYJIIIBIK €T 1IIiHe eHTI3111; 2 TON jKaHyapJapbIHbIH Oip ’aK CaHbIHA
2 MJI KapacaH BaKIIMHACHKI, aJI KiHIII jkKaK caHbIHbIH OymblK etiHe Kazt3BU - na merapeuiran
«IMmmyHODapM» UMMYHOMOZYIATOPHI [20] 5 M Memiepinae eriiai; 3 Tom *kaHyapiaapbiHa - 6ip
JKaK CaHbIHA KapacaH BaKIIMHACBIHBIH €Ki ece Meumepi, sSFHU 4 MJI, eKIiHII JKarblHa
«mmyHOpapM» UMMYHOMOIYISTOPBI 5 MIT;, 4 TOM *KaHyapiiapblHa - 2 MJI KapacaH BaKI[MHACHI
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xoHe 5 mi «MIMMyHODapM» UMMYHOMOIYJISTOPHl apalacThIPBUIBIT CaH OYJIIBIK €TiHe Oipre
EHT13UI1. 3epTTey HOTHKEeNepl 2 KecTeae Oepii.

Kecte 2- Kapacanra kapcel nmmyHaenreH IKM nocTBakKIIMHAIABIK aHTHICHEIEP JMHAMUKACHI

Kanyapnapaprg ErinrenHeH keiinri 3eprrey Mep3iMi (KyHIep) ’KoHE aHTUACHE THTPI
Ne HBIH xeke No 30 | 90 | 150 | 180
1 Tom >xaHyapJapel
1 00331387 1:40 1:30 1:20 1:20
2 58188906 1:40 1:40 1:20 1:10
3 96760014 1:30 1:30 1:20 1:10
4 60237761 1:30 1:30 1:10 -
5 60237760 1:40 1:40 1:20 1:10
6 No 5kOK, aK CUBIp 1:20 1:20 1:10 -
7 60636700 1:40 1:30 1:20 1:10
8 62056139 1:20 1:20 1:10 -
9 59685365 1:40 1:30 1:20 1:10
10 60237768 1:30 1:20 1:10 1:10
Turppin oprama 1:33,0 1:29,0 1:16,0 1:8,0
KOpCeTKili
2 TOI )KaHyapJapbl
11 60237773 1:40 1:30 1:30 1:20
12 60636701 1:30 1:30 1:20 1:10
13 58188905 1:40 1:30 1:20 1:20
14 59685369 1:30 1:30 1:20 1:10
15 58187384 1:30 1:20 1:20 -
16 60636697 1:30 1:20 1:10 -
17 60636704 1:30 1:30 1:20 1:10
18 60636692 1:60 1:40 1:30 1:20
19 62056140 1:40 1:40 1:20 1:10
20 60636695 1:60 1:40 1:20 1:20
TutpaiH opTamia KepceTkKirri 1:39,0 1:31,0 1:21,0 1:12,0
3 Tom >kaHyapJapel
21 61278185 1:40 1:40 1:30 1:30
22 61278184 1:60 1:40 1:30 1:30
23 62056143 1:40 1:40 1:30 1:20
24 60006421 1:40 1:30 1:20 1:10
25 59185999 1:20 1:20 1:10 -
26 60636698 1:60 1:60 1:40 1:20
27 6000634 1:30 1:30 1:20 1:10
28 59185991 1:40 1:40 1:30 1:20
29 60237753 1:80 1:80 1:60 1:30
30 60006408 1:40 1:40 1:30 1:20
Tutpain opTaria KepceTKiri 1:45,0 1:42,0 1:30,0 1:19,0
4 oI XaHyapJapbl
31 61278205 1:40 1:40 1:20 1:20
32 61278202 1:40 1:30 1:20 1:20
33 62056164 1:30 1:30 1:20 1:10
34 61278192 1:40 1:40 1:20 1:10
35 61286031 1:20 1:20 1:10 -
36 61285954 1:30 1:30 1:20 1:10
37 61278194 1:30 1:30 1:10 -
38 61285945 1:40 1:30 1:20 1:10
39 61278190 1:30 1:30 1:10 1:10
40 61278206 1:30 1:20 1:20 1:10
Tutpaix opTaria KepceTKiri 1:33,0 1:30,0 1:16,0 1:10
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ExiHmni kectefeH KopiHTeHIeH, KapacaH BaKIIMHACKHI IMaliJalaHy HYCKAaYJIbIFbIHA COHKeC, 2
MJI MOJIIIEpiHJe OWIIIBIK €T IMIiHE €HTi3UIreH 1 Tom >KaHyapiapblHBIH BakmuHarusgad 30
KYHHEH Keiinri oprama tuTpi 1:33 ke TeH 6onabl. bynan keitinri 3eprrey mep3imaepinze (90, 150
xoHe 180 KyHAep) KapacaHFa Kapchl MMMYHJENTEH KaHyapiaplarbl aHTUJCHENEepIiH opTalia
TUTPI, colikeciHte - 1:29, 1:16 xoHe 1:8 mamaceia Kypajpl. AiiTa KeTeTiH KalT, BAaKIMHAIUSAaH
coH 180 xkyHHeH KeifiHri 3epTreynepae 3 xanyapiaapaa (30%) antuaeHe MyJiie aHbIKTaIMa/lbl.

AHTUCHENep THUTPIHIH IIaMaMEH OCHIFAH COWKEC JMHAMUKACHI, KapacaH BaKIMHACHI
«IMmmyHOpapM» UMMYHOMOAYJISITOPHIMEH apallacThIPBUIBIN Oipre eKKeH 4 TOIl JKaHyapJiapblHIa
na Oaiikanapl, Oipak Oyyl TomTarbl >kanyapiapislH 180 KyHHEH KeHiHTi 3epTTeynepie Tepic
HOTHKE Oeprenep canbl 2-ey (sirau, 20%) O60nbl.

bip karplHa  KapacaH BakKIMHAChl, ai  ekiHmi kareiHa  «MIMMyHOdapm»
MMMYHOMOYJISITOPBIH €KKEeH 2 oHe 3 Toml kaHyapiapbiHaa 30 KYHHEH KEWIHT1 aHTHIEHEHIH
opTama THTpi *orapsl, coiikecinme, 1:39,0 sxone 1:45,0-ti kypansl. bipinmnn >koHe 4 TONTarsl
JKaHyapliap/arbl aHTHJIEHE TUTPIMEH CaJIBICTBIPFaHa, 2 jKoHE 3 TONTarbl )KaHyapiap/ia >KOFapbl
tutpreri antunaeHe memmepi 150 sxone 180 KyHre AeiiiH cakTamabl, )KOHE COHFBI MEp3iMeri
3epTTeyiepAe ar3achlHJa aHTUJCHE aHBbIKTAJIMaraH >KaHyapjap caHbl Jla OChl TONTapAa eTe a3
6omp1 (cotikecinmie 20 sxone 10%).

ConbiMeH OyJ1 TOXIpuOeneH, kaHyapiapra Oip Mesriije, aF3aHblH Op JKEpiHE KapacaH
BaKIMHACHI koHEe «MMyHOpapM» MMMYHOMOAYJISTOPBIH KOCA €KKEH Ke3le Maiga OonaThiH
AHTHUJICHE TUTP1 HEFYPJIBIM JKOFaphl )KOHE Y3aK Mep3iMre JIeHiH caKTalaThIHbI 0T 00 Ibl.

AHTUICHENEP/IiH €H XOFaphl TUTPI >KaHyapAblH Oip jKak CaHbIHA KapacaH BaKIIMHACHIHBIH
€Ki ece MeJTIepi, sFHU 4 MJI, eKiHII )KarbiHa «IMMyHO(DapM» UMMYHOMOIYIISTOPHI 5 MJI €HT13TeH
*KaHyapiapaa 6aikanabl. byn sxarnaiinel, UMMyHO)apM UMMYHOMOAYJIATOPBIHBIH €Ki €CEICHIeH
MOJTIIepAeT] KapacaH BaKIIMHACKIHBIH PEAKTOTCHIUTITIH OOCEHIETIN, UMMYH/IBIK KYiie KayaOblH
KYIIEUTyre BIKIAJI €TKEHIITIMEeH TYCIHIIpyre Oonaapl. ATanFaH KYOBUIBICTBIH AQJNeni Oi31iH
OyaaH OYpBIHFBI XKYPTi3reH 3epTTeyIepiMizie KopceTiren 6omatea [21].

KopbITbIHABI

PecriyOnukaHblH ~ opTypil aliMakTapblHAAa KapacaHFa KapChl HMMMYHHU3alUsIAaHFaH
JKaHyaplapAblH KaH CapbICybIHAAFbl CHEIU(UKAIBIK aHTUACHE JICHreill  aHBIKTaNJIbI.
Bakmunarmusgan 23 KyHHEH KeiiiH sxkanyapmapablH JIAP-marel antupene tutpiepi 1:45, 35
kyHHeH keuin 1:37, 150 kynnen keitin 1:11 TeH Oonael. CoOHFBI 3epTTEYy MeEp3iMiHIE
NOCTBAKIMHAJIJBIK aHTHUJEHENEp KaHyapiapablH TeK 76,6% ¥FaHa aHbBIKTaNAbl. 3€pTTEIreH
JKaHyapliapa BaKUMHALUUAJAH KEWIHTl aHTUICHeNIep THUTPJEpIHIE ONapAblH OpHallacKaH
aliMarbIHa JKOHE BaKIIMHA TYpiHe OalIaHBICThI aUTapIIBIKTAl albIPMAIIBUTBIK OOJIFaH KOK.

bynan keiinri 3eprreynepae, KapacaHFa Kapchl 9op Typii cxemameH erumreH IKM
ar3achlHIAFbl BaKIMHAIUSAIAH KEHIHT1 aHTUACHE TUTPIHIH 6 aif apachlHIArbl JUHAMHKACHI
caparitaibl.

Kapacan BakunHachIMEH HYCKAyJIbIFbIHA COMKEC €TUIreH jkaHyapiap/Ja BakuuHanusaad 30
KYHHEH KEHiH MOCTBaKUMHAIIBIK aHTHACHeNIepAiH optama Tutpi 1:33 ke TeH Oonmpl. bynan
Kelinri 3eprrey mep3imaepinae (90, 150 xone 180 kyHaep) oprama tuTp, colikecinme - 1:29,
1:16 xone 1:8 mamacwiH Kypanabl. Bakuunanusgan 180 kyHHeH keiiinri zeprreynepae 30%
KaHyapliap/ia aHTUACHE MYJIJIE aHBIKTAJIFaH KOK, SFHU OYJT )KaHyapliapaFrbl IMMYHHUTET JCHTei1
TOMEH OOJIFAaHBIH KOpPCETE 1.

XKanyapnapra Oip Me3risze, ar3aHblH op JKepiHe KapacaH BaKIIMHACKI koHe «IMMyHOpapM»
MMMYHOMOJYJIATOPBIH KOCa €KKEH Ke3/€ Taiifa OoJIaThIH aHTHJIEHE TUTPl HEFYPJIbIM >KOFaphl
JKOHE Y3aK Mep3iMre JIeliH CaKTaJaThIHbI OeNTiTl OOJIbL.

AHTHJICHENIEPAIH €H JKOFapbl THUTpi Oip KaK caHbIHA KapacaH BaKI[MHACBIHBIH €Ki ece
MeJepi, ekiHmn karbiHa «VIMMyHOGapM» HMMYHOMOAYJATOPBIH €KKEeH KaHyapiapjaa
Oaiikannel. byn karmaiinbl, KapacaH aypybIHbIH alJblH ajly YOIIH BakKIHMHA KOJJaHFaHAA,
AHTHUJICHE TUTPIHIH MEWITIHIIE KOFaphbl OOJIBII JKOHE Y3aFbIPaK CaKTATYbIH KAMTaMachl3 €Ty YIIiH
naigananyra 00aapl.
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Kyprizinren 3eprreynep KazF3BU-na oitnacteipbuiran naTekc-arTIOTHHALNS PEAKIIMSCHI
apKbUIbI, KapacaHra Kapchl MMMYHJEITEH >KaHyapyapJblH KaH CapbICybIHIAFbl aHTHJICHEIEp
JICHTeHiH JKOHE JMHAMUKACBIH aHBIKTayFa OOJATBIHBIH KepceTTi. SFHH, OChl Tociiai
BaKLMHALMAJIAHFAH JKaHyapjapJarbl UMMYHHUTET JEHIEHIH KOHE KOJIJaHbUIFaH BAaKIIMHAHBIH
carachlH aHBIKTAayFa ’KOHE COHBIMEH KaTap CrEeHU(HUKAIBIK NPOoQHIAKTHKA IIapajapblH Talaay
YIIH JIe Maigananyra 00Jajbl.
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N3YYEHUE YPOBHSA U IMHAMUKU AHTUTEJL, OBPA3YIOIIIUXCA
B OPITAHU3ME KUBOTHBIX ITOCJIE BAKIHIMUHAIIUH ITPOTUB SMKAPA

AHHOTaNUSA

B crarbe npuBoasTcs NaHHBIE 00 YPOBHE M AMHAMUKE aHTUTEI, 00pa3yIOMIMXCs OC/IE BaKIIMHALIMN
B OpraHU3Me >KMBOTHBIX, MMMYHHM3UPOBAHHBIX MNPOTHUB 3MKapa. Camblii BBICOKMH TUTP aHTHUTEN
HaOJroKacs y )KHBOTHBIX, KOTOPBIM BBOAMIIN BABOE OOJIbIIE BaKIIMHBI «IMMyHObapmM» ¢ 0JTHOI CTOPOHBI
Oenpa >KMBOTHOTO, T.€. 4 MII, a ¢ APYroi - 5 mi umMmynomoayisatopa "MmmyHnodapm". D10 cocrosHue
MOYKHO HCIIOJIB30BaTh Uil 00ECTIEYCHUSI MaKCHMAaIbHO BBHICOKOTO TUTpPA aHTUTEN M €ro COXpaHeHHs Ha
BBICOKOM YPOBHE J0JIbLIE [IPY MCIIOJIb30BAHUY BAKIIMHBI IIPOTUB O0JIE3HU IMKapa.

IIpoBeneHHbIe HCCIIEAOBAaHMUSA IIOKA3ald, YTO C IOMOIIbI PpEaKLHMM JaTeKC-aITIIOTUHALINY,
paspaborannoii B KasHUBU, MoxHO omnpenenuTs ypoBeHb M AMHAMHKY aHTHTEN B CHIBOPOTKE KPOBU
JKUBOTHBIX, UMMYHU3WPOBAHHBIX MPOTHB 3MKapa. VICIomb3ys 3TOT METOJA, MOKHO TakK)Ke OIpeNeIHnTh
YpOBEHb MMMYHHUTETA M KQUE€CTBO HUCIOIB3YEMON BaKIIMHBI Y BAKIIMHUPOBAHHBIX )KUBOTHBIX.

KurroueBrble cjioBa: 3MKap, BaKI[MHA, TUTP aHTUTEJ, PEAKIINA JaTeKC-arTIIIOTHHALINHY.
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STUDYING THE LEVEL AND DYNAMICS OF ANTIBODIES PRODUCED IN
ORGANISM OF ANIMALS AFTER VACCINATION AGAINST EMCAR
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Abstract

The article provides data on the level and dynamics of antibodies formed after vaccination in the
body of animals immunized against blackleg. The highest antibody titer was observed in animals that were
injected with twice as much of the Immunopharm vaccine on one side of the animal, i.e. 4 ml, and on the
other-5 ml of the immunomodulator Immunopharm. This condition can be used to ensure that the antibody
titer remains as high as possible and lasts longer when using a vaccine to prevent blackleg disease.

The conducted studies have shown that using the latex-agglutination reaction developed at Kaznivi,
it is possible to determine the levels and dynamics of antibodies in the blood serum of animals immunized
against blackleg. Using this approach, it is also possible to determine the level of immunity and the quality
of the vaccine used in vaccinated animals.

Keywords: Emkar, vaccine, antibody titer, latex agglutination reaction.

Emkar (Emphysematous carbuncle, Blackleg) is an infectious, enzootic disease of animals
that usually occurs in the grazing period, is acute, not transmitted, but is characterized by
inflammation of the muscles, which becomes hoarse when pressed. The causative agent -
Clostridium chauvoei - is a straight, slightly curved anaerobic bacillus 2-8 microns long. The
disease proceeds mainly in the form of a severe focal lesion in the form of crepitative necrosis of
meat tissues and serous-hemorrhagic infiltration of adjacent subcutaneous tissues. Mostly cattle
and small cattle under the age of 4 years are sick [1,2].

Emkar is characterized by a stationary nature, due to the long-term preservation of the
pathogen in the external environment (soil, water) [3,4,5]. Emkar is found in many countries
around the world [6,7,8,9]. In the CIS countries, Emcar is registered in all regions [10,11].

In terms of the number of epidemic foci in the infectious pathology of animals in Kazakhstan,
Emcar disease ranks third after Brucellosis and Rabies. In the period from 2010 to 2020, the
territory of 10 regions, which make up 71.4% of the territory of the Republic of Kazakhstan, was
unfavorable from this disease, and the territories of the remaining 4 regions (Kyzylorda, North
Kazakhstan, Mangystau, Turkestan) were considered clean from this infection [12].

One of the main directions of measures for the prevention and control of Emcar is the use of
a vaccine against this disease.

The first encore vaccine was proposed by Leklench and Valli in 1925. In the USSR, the
formal vaccine was developed by S.N. Muromtsev in 1929. In 1959, F.I. Kagan and A.l. Koleseva
produced a concentrated aluminum hydrotechnical vaccine against Emcar [13].
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The emergence of immunity to bacteria due to immunizing subinfection in animals older
than four years served as the basis for the development of a vaccine against this disease by
scientists and its application in practice [14]. In the countries of the former USSR and the modern
CIS, specific prophylaxis has been carried out for several decades using “inactivated concentrated
aluminum hydroxide vaccine against emphysematous carbuncle of cattle and sheep”. Vaccination
of animals with this vaccine must be carried out no later than 14 days before they are put out to
pasture. In regions where the duration of the stay of animals on pastures exceeds 6 months, the
most susceptible animals to this disease should be immunized twice a year with an interval of 6
months [15].

Currently, in order to prevent EmkKar, cattle in the Republic of Kazakhstan, a vaccine from
various manufacturers is used (Armavir, Stavropol biofactory, SPC "Antigen", etc.). Some studies
devoted to the analysis of the effectiveness of the use of these vaccines in the territory of the
Republic of Kazakhstan have shown that in individual farms using the vaccine, there are cases of
Emcar. In the practice of using a vaccine against other, considered especially dangerous epidemics,
the level of acquired immunity in immunized animals is detected by serological examination of
vaccinated animals after a certain time and by determining the titer of post-vaccination antibodies
in their blood serum.

However, the guidelines for vaccines used against Emkar disease do not provide for
determining the degree of acquired immunity by examining a similar condition, i.e., the titer of
post-vaccination antibodies. One of the main reasons for this is the lack of methods for the
serological detection of Emkar.

Separate previously published studies [16,17,18] showed that attempts to detect antibodies
in animals vaccinated against Emkar by setting up various serological tests remained only within
the framework of laboratory studies and were not accepted for practical use. Taking this into
account, KazNIVI scientists in 2021-2023 developed an antigen for setting up a latex agglutination
reaction for the serological diagnosis of Emkar and proposed a method for setting up this reaction.
The conducted studies have proved that this antigen and the latex reaction with its use are
specifically and suitable for detecting antibodies formed in the body of animals vaccinated against
animals Emkar, for which a patent for the invention was issued [19]. Given the above, the aim of
this work was to determine the level and dynamics of antibodies formed after vaccination of
animals for the subsequent use of the data obtained to determine the level of post-vaccination
immunity against Emkar.

Materials and methods of research

Blood samples from 207 cattle immunized against Emkar delivered from different regions
of the republic and Emkar antigen produced by the disintegration of the pathogen Clostridium
chauvoei under the influence of ultrasound with subsequent sensitization to latex particles were
used as research materials. To determine the amount and dynamics of post-vaccination antibodies
in the blood serum of immunized animals, the blood serum is examined in the latex agglutination
reaction (RLA) in a dilution of sera in a dilution of 1:10, 1:20, 1:40, 1:80, 1:160, 1: 320. Positive
blood serum obtained by hyperimmunization of rabbits with the Emcar pathogen and negative
blood serum obtained from healthy rabbits were used as a reaction control.

Results and discussion

At the first stage of our work, using the above method, studies were conducted to determine
the level of specific antibodies in the blood serum of animals immunized against Emkar in various
regions of the Republic (Northern, Southern, Eastern, Western and Central). From all regions, 167
blood samples of immunized animals were delivered, which were examined in the latex
agglutination reaction using the developed antigen (Table 1).
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Table 1 - results of the study of blood serum of animals vaccinated against Emkar in the reaction of latex
agglutination (RLA)

Name of Study time Quantity Ave
. areas from in the post- . Nega | rage
Ne Region which Nar\?:cg;‘nlésed vaccina ;ra?zti% P;S;ltjll\tle tive anti
samples were tion period Sp o/' result | body
taken (days) 0 , % titer

Conc.AH

vaccine,
1| Northern | Kostanay Stavropol 150 30 | 23/76,6 7/53' 1:11

biofactory

Conc.AH

2 vaccine,
Southern | Almaty Armavir 35 47 | 47100 | 000 | 1:37

biofactory

Conc.AH

3 Eastern Kazlezli:]tstan vaccine,
reqion Stavropol 23 30 30/100 0/0 1:45

9 biofactory

Conc.AH

4 | Western Ka;/e\lllfr?;tan vaccine,
reqion Stavropol 30 30 30/100 0/0 1:34

g biofactory

Conc.AH
5 | Central | Karaganda S"tif/‘;:)”peél 30 30 | 30/100 | 0/0 | 1:34

biofactory

*Note: Conc.AH — concentrated aluminum hydroxide vaccine

As can be seen from table 1, twenty three days after vaccination, the antibody titers in
animals in RLA were 1:45; after 30 and 35 days, respectively 1:34 and 1:37; 150 days after
vaccination, post-vaccination antibodies were detected in 76,6% of the animals, the average titers
of which were 1:11. In immunized animals, there was no significant difference in antibody titers
after vaccination, depending on the area of their location and the type of vaccine.

Thus, the conducted studies have shown the possibility of determining the level of antibodies
in the blood serum of animals vaccinated against Emkar in the reaction of latex agglutination
(RLA) using the antigen developed at the institute. In addition, 150 days after vaccination, it turned
out that post-vaccination antibodies persisted only in 76.6% of animals with a low titer.

At the next stage of our work, the Peasant Farm "Syrymbet" of the Talgar district of the
Almaty region, we studied the dynamics of the titer of post-vaccination antibodies in cattle
vaccinated according to different schemes against Emkar for 6 months.

The experiment included 4 groups of cattle aged 1-3 years, each of which consisted of 10
animals. Animals of the 1st group received only emkar vaccine in the amount of 2 ml in accordance
with the instructions for use; animals of the 2nd group - 2 ml of the emcar vaccine intramuscularly
in one side of the thigh, and the other side - the immunomodulator "Immunofarm™ [20] in the
amount of 5 ml. Animals of the 3rd group - on one side of the thigh was injected with a double
size of the Emkar vaccine, i.e. 4 ml, on the other side of the immunomodulator “Immunopharm”
5 ml. Animals of the 4th group - 2 ml of emcar vaccine and 5 ml of "Immunopharm" were mixed
and injected together into the thigh muscle. The results of the study are presented in table 2.
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Table 2 - Dynamics of post-vaccination antibodies of cattle immunized against Emcar

Individual numbers Terms (days) of the study and antibody titer after vaccination
No. of animals 30 90 150 180
animals of the 1st group
1 00331387 1:40 1:30 1:20 1:20
2 58188906 1:40 1:40 1:20 1:10
3 96760014 1:30 1:30 1:20 1:10
4 60237761 1:30 1:30 1:10 -
5 60237760 1:40 1:40 1:20 1:10
5 no number white 1:20 1:20 110 i
cow
7 60636700 1:40 1:30 1:20 1:10
8 62056139 1:20 1:20 1:10 -
9 59685365 1:40 1:30 1:20 1:10
10 60237768 1:30 1:20 1:10 1:10
Average titer 1:33,0 1:29,0 1:16,0 1:8,0
animals of the 2nd group
11 60237773 1:40 1:30 1:30 1:20
12 60636701 1:30 1:30 1:20 1:10
13 58188905 1:40 1:30 1:20 1:20
14 59685369 1:30 1:30 1:20 1:10
15 58187384 1:30 1:20 1:20 -
16 60636697 1:30 1:20 1:10 -
17 60636704 1:30 1:30 1:20 1:10
18 60636692 1:60 1:40 1:30 1:20
19 62056140 1:40 1:40 1:20 1:10
20 60636695 1:60 1:40 1:20 1:20
Average titer 1:39,0 1:31,0 1:21,0 1:12,0
animals of the 3rd group
21 61278185 1:40 1:40 1:30 1:30
22 61278184 1:60 1:40 1:30 1:30
23 62056143 1:40 1:40 1:30 1:20
24 60006421 1:40 1:30 1:20 1:10
25 59185999 1:20 1:20 1:10 -
26 60636698 1:60 1:60 1:40 1:20
27 6000634 1:30 1:30 1:20 1:10
28 59185991 1:40 1:40 1:30 1:20
29 60237753 1:80 1:80 1:60 1:30
30 60006408 1:40 1:40 1:30 1:20
Average titer 1:45,0 1:42,0 1:30,0 1:19,0
animals of the 4th group
31 61278205 1:40 1:40 1:20 1:20
32 61278202 1:40 1:30 1:20 1:20
33 62056164 1:30 1:30 1:20 1:10
34 61278192 1:40 1:40 1:20 1:10
35 61286031 1:20 1:20 1:10 -
36 61285954 1:30 1:30 1:20 1:10
37 61278194 1:30 1:30 1:10 -
38 61285945 1:40 1:30 1:20 1:10
39 61278190 1:30 1:30 1:10 1:10
40 61278206 1:30 1:20 1:20 1:10
Average titer 1:33,0 1:30,0 1:16,0 1:10
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As can be seen from table 2, the average titer of animals of the 1st group 30 days after
vaccination, which were administered the Emkar vaccine according to the instructions for use, i.e.
in the amount of 2 ml, was equal to 1:33. In subsequent terms of the study (90,150 and 180 days),
the average antibody titer in animals of this group was 1:29, 1:16 and 1:8, respectively. It should
be noted that in studies 180 days after vaccination in 3 animals (30%) no antibodies were found at
all.

Approximately the same dynamics of the antibody titer was observed in animals of the 4th
group, which received a combined vaccination with the "Immunopharm” immunomodulator, but
only in 2 animals of this group (i.e. 20%) negative results were obtained in studies after 180 days.

In animals of the 2nd and 3rd groups, which were vaccinated with the Emkar vaccine on the
one hand and the "Immunopharm™ immunomodulator on the other, the average antibody titer after
30 days was higher, respectively, 1:39.0 and 1:45.0. Compared with the antibody titer in animals
of groups 1 and 4, in animals of groups 2 and 3, the content of antibodies in a high titer remained
up to 150 and 180 days. The number of animals in which no antibodies were found in the studies
of the last period was also lower in these groups (20 and 10%, respectively).

Thus, from this experience it became clear that the antibody titer formed during the
simultaneous administration of the Emkar vaccine and the "Immunopharm” immunomodulator
into different parts of the animal body remains higher and longer.

The highest antibody titer was observed in animals that were injected with a double dose of
the vaccine, i.e. 4 ml, on one side of the animal's thigh and on the other, 5 ml of the
"Immunopharm™ immunomodulator. This condition can be explained by the fact that the
immunomodulator "Immunopharm™ reduces the reactivity of the vaccine administered in a double
dose and enhances the response of the immune system. Evidence for this phenomenon was
demonstrated in our earlier studies [21].

Conclusion

The level of specific antibodies in the blood serum of animals immunized against Emkar in
different regions of the republic was revealed. 23 days after vaccination, the antibody titers in
animals were equal to 1:45, after 35 days - 1:37, after 150 days - 1:11. During the last period of
the study, post-vaccination antibodies were detected only in 76,6% of the animals. In the studied
animals, there was no significant difference in antibody titers after vaccination, depending on the
area of their location and the type of vaccine.

In subsequent studies, the dynamics of post-vaccination antibody titers in the body of cattle
vaccinated according to various schemes against Emkar was analyzed for 6 months.

In animals vaccinated with the Emkar vaccine, the average titer of post-vaccination
antibodies 30 days after vaccination was 1:33. In subsequent terms of the study (90, 150 and 180
days), the average titer was 1:29, 1:16 and 1:8, respectively. In studies 180 days after vaccination,
30% of the animals showed no antibodies at all, which means that these animals had a lower level
of immunity.

It is known that the titer of antibodies formed during the simultaneous vaccination of animals
in different parts of the body, including the Emkar vaccine and the "Immunopharm”
immunomodulator, remains higher and longer.

The highest antibody titer was observed in animals that were injected with a double dose of
the vaccine on one side of the thigh and immunomodulator "Immunopharm™ on the other side.
This condition can be used to ensure that the antibody titer remains as high as possible and lasts
longer when using the emcar disease vaccine.

The conducted studies have shown that using the latex agglutination reaction developed in
KazNIVI, it is possible to determine the level and dynamics of antibodies in the blood serum of
animals immunized against Emkar. That is, the method can be used to determine the level of
immunity and the quality of the vaccine used in vaccinated animals, as well as to analyze specific
prevention measures.
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