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Abstract

The success of the fight against animal brucellosis depends on the effectiveness of diagnostic
studies. The scientific interest in studying the species composition of the causative agent of brucellosis
is important, since this approach can identify sources and reservoirs of infection, correctly and
objectively develop a scientifically based scheme of anti-brucellosis measures, a system of measures
aimed at protecting people from infection with brucellosis, as well as differentiation of brucellosis
pathogens.

In recent years, molecular genetic research methods, in particular, the polymerase chain
reaction, have been used to identify, differentiate brucella and confirm laboratory diagnosis. PCR
allows in a short time to determine the presence of a specific Brucella DNA sequence in samples of
both clinical and field material. The appearance of the PCR method was due to certain achievements
of molecular genetics, primarily the decoding of the nucleotide sequence of the genomes of a number
of microorganisms. It is impossible not to say that PCR was made possible by the discovery of the
unique enzyme taq-DNA polymerase, which is found in bacteria living in geysers. The peculiarity of
this polymerase lies in its exceptional heat resistance (withstands heating to boiling point without loss
of activity) and high operating temperature (optimum operation - 72 °C)

Laboratory animals, in particular guinea pigs, are very sensitive to all types of brucella
(melitensis, abortus, suis). Under the experimental conditions, guinea pigs easily become infected by
bacteria of the genus Brucella during parenteral, oral, conjunctival, dermal, and aerosol administration
of the pathogen.

Keywords: Guinea pig, brucellosis, microbiology, diagnostics, DNA, primers.

Introduction. Brucellosis is an infectious, highly dangerous zoonotic disease caused by
bacteria of the genus Brucella, which is transmitted from animals to humans, characterized by a severe
and often chronic course. Brucellosis is a current public health problem worldwide. Anti-epidemic
measures include identification of the pathogen and its source.

One of the most informative indicators is the selection of the causative agent of the disease.

The diagnosis of brucellosis is based on the results of bacteriological, serological, allergic
studies and clinical and epizootic data. Clinical signs of disease in animals are not typical - abortions,
arthritis, bursitis, endometritis, vaginitis, orchitis, epididymitis can occur in many other diseases.
Pathological changes in brucellosis are also of minor nature. The most reliable and accurate diagnosis
is laboratory, ie, isolation and differentiation of the pathogen.

In laboratory studies, the pathogen is detected by three methods: smear microscopy, isolation
of pure culture from the starting material, and, if necessary, the method of bioassay on guinea pigs [1-
3]

At present, advanced technologies are widely used in laboratory practice. The first place
among the newest methods is the polymerase chain reaction (PCR), which allows you to quickly and
objectively detect the DNA of the infectious disease pathogen in any biomaterial under study. In 1983,
Kary Mullis, a Cetus employee, proposed a method that later became known as the polymerase chain

189



BerepuHapus £bl/ibiMaapbl

reaction. The essence of the method consists in multiple copying (amplification) of certain sections of
DNA in vitro during repeated temperature cycles. At each amplification cycle, previously synthesized
fragments are again copied by DNA polymerase. Due to this, there is a multiple increase in the
number of specific DNA fragments billions of times, which greatly simplifies further analysis.

The discovery of the method of polymerase chain reaction (PCR) has become one of the most
prominent events in the field of molecular biology in the last decade. This allowed to raise the
diagnosis to a new level. Due to the high sensitivity and specificity (99%) of the test - system based on
PCR are indispensable in cases where other diagnostic methods are impossible. Using the PCR
method allows the early diagnosis of diseases using any clinical or pathological anatomical material,
as well as samples from environmental objects [4,5].

The purpose of our research was to identify the B. Abortus bacteria in the body of guinea pigs.

To achieve this goal, the following tasks were set:

1. Bacterioscopic identification of B. Abortus in guinea pig.

2. PCR diagnostics.

Materials and methods. The work was carried out on the basis of the Laboratory of
Biotechnology engineering profile Zhangir Khan West Kazakhstan Agrarian-Technical University.

Identification was performed as follows. Introduced vaccine strain -19 3 guinea pigs (n = 3).

For bacterioscopic studies, scrapings from organs were sown on nutrient media of the BCH
and MPA.

For carrying out molecular biological studies, total DNA was isolated from bacterial cultures,
PCR was performed on an BioRad 1Q5 instrument.

Research results. After the introduction of strain 19, guinea pigs were autopsied. At the
opening of the abdominal part, hyperemia and swelling of the internal organs were found (figure 1).

Figure 1 - Guinea pig dissection

In the previously prepared tubes of meat-peptone broth and meat-peptone agar, we carried out
seeding with Pasteur's loop of internal organs: heart, liver and spleen. After 44 hours, during the
secondary examination of the cultures, we found a significant growth of small white colonies, with a
smooth and translucent surface, on the agar surface sown from the spleen.

Selected cultures were identified using the tinctorial Gram stain method. The results of
bacterioscopic studies showed a positive result by microscopic examination of spleen smears. They
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found small oval, cocci-like brucella from about 0,5 to 1,5 um long, and 0.4-0,6 um wide, arranged in
pairs and small groups (figure 2). When stained according to Gram, brucella is gram-negative, and
spores and capsules do not form.

Figure 2 — Microscope picture of Brucella

DNA was isolated from the obtained biological samples. When isolating, the AmpliPrime
DNA-Sorb-B reagent kit was used, as well as standard general laboratory equipment for molecular
microbiology. With the obtained DNA PCR was performed with previously selected primers. The
obtained PCR products were dispersed in an agarose gel by electrophoresis (figure 3).

Figure 3 - Detection of B.Abortus by PCR

Conclusion. As a result of the experience of identifying Brucella Abortus in vivo, we found
that the primers we selected allow us to detect B. Abortus in living organisms.
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TYUIH

JKanyapnmapael  Opymemne30eH  KypecymiH TaOBICBI  AHMATHOCTHKAIBIK — 3epTTEYJICPHiH
TUIMAUTINIHE OaiIaHbICThl. ByJl Tocil FRIIBIMU HETI3ZCITeH cXeMma Opylieiuie3re Kapchl ic-mapasiap,
Opyle/ies >KYKThIPFaH JKaTKaH aJaMJapbl Ky3eTyre apHajFaH ic-Iapajiap KEIICHIH, COHIai-aK
Opy1eIuIe3 KO3ABIPFBIIITAPBIHBIH Capaiay bl TAMBITY YPBIC dKOHE OOBEKTUBTI, )KYKTHIPY KO3/Iepl MCH
Cy KOWMaJapblH aHBIKTay MYMKiH, ce0e0i Opy1ierie3 KO3 PFIIIBIHBIH TYKBIMIBIK KYPaMbIH 3epTTey
FrutpIMu KBI3BIFYIIIBUTBIK, MAHBI3IBI OOJIBIT TaOBIIA b,

CoHFBI KBUIIAPHI, ColikecTeHaipy, Brucella capanay >koHe OCBIHIAM MOJMMEpPa3bl Ti30EKTI
peakiusi  peTiHAe 3epPTTeYAIH  MOJEKYJISPJIbIK-TEHETUKAIBIK  9MICTEpi  KOJIAHBII  JTHArHo3
3epTXxaHanbIK pactay yiriH. [ITP Kpicka yakpIT illiHIe KIMHUKAIBIK JKOHE JallalblK MaTepHaIapabIH
yirinepinne HakTel Brucella Ti30eriHiH 00NybIH aHbIKTayFa MyMKiHAIK Oepeni. [ITP maiima acipece
MHUKpPOOPTaHU3MIEPIiH OipKaTap TEHOMIAPHIHBIH HYKJICOTHATI Ti30eri MEeKOoNITay, MOJCKYJIATBbIK
reHeTHKa KeitOip kerticrikrepiHe OainmanbicThl O0osubl. biz TITP I'eitsepor TaObuiran OakTepusiiap
KamTbuFaH Oipereit pepment Taq-/JHK-monmumepasa anry MymkiH Gonsl gen aita anMaimbiH. Ocbl
MOJIUMEPa30i epeKIeniri OHbIH epekie bIcThikka (KbI3MET KOFaNTHai KailHay TemIepaTypachbiHa
eifiH KbI3BIpy LIbIIAN) XKOHE JKOFaphl sKYMbIC TemrepaTypachl (- 72 °C OHTAiIbl 5KYMBIC) GOJIBII
TaOBUIAIEI

3epTXaHaNBIK KaHyapiap, ocipece TBHHEH MIomKaiap, OapiblK Opyrema TypiepiHe
(melitensis, abortus, suis) eTe ce3iMTall. SKCIICPUMEHTTIK KaFJaiblHAa OHAll areHT MapeHTEPasIbIbl,
aybI3lia, KOHBIOHKTHBBI, TEPl MKOHE a’pO30JBABIK OKIMIIIIr TeKTec Opyleie3fiH OaKTepusChl
JKYKKaH TBUHEH IIOIIKAIap OOIBIT TaObIIa k.

PE3IOME

Ycnex 60psObI IPOTHB Opylieie3a SKUBOTHBIX 3aBUCHUT OT 3()(PEKTHBHOCTH THArHOCTHYECKUX
uccnenoBanuii. HayuHslil uHTEpec M3y4yeHus: BUAOBOTO cocTaBa Bo30yauTens Opyleie3a BaKeH, TaK
KaK MPU 3TOM TIOJXOJ€ MOXXHO BBIIBUTH WCTOYHHKH W pe3epByapbl WHQEKIUH, MPABHUIBHO H
00BEKTHBHO pa3pabaThiBaTh HAyYHO OOOCHOBAaHHYIO CXEMY IPOTHBOOPYIICIUIE3HBIX MEPOTPHUITHH,
CHUCTEMY Mep, HAaIlpPaBIIEHHBIX HA OTPAXICHHWE JIOACH OT 3apakeHUs Opyleie3oM, a TaKxKe
muddepennuanys Bo3Oymurenel opyueiesa.

B mocnepnue roabl ans uaeHTHuKanuu, muddepeHunanud Opyunemn u aabopaTopHOro
MOJITBEPXKACHHUS JIMArHO3a WCIIONB3YIOT MOJICKYJISIPHO-TEHETUYECKHEe METOABl HCCIEJOBAaHUSA, B
YaCTHOCTH TMOJUMEpa3Hylo LenHyro peakuuto. [P mo3BoisisieT B KOPOTKHE CPOKH ONPEACIIUTh
Haju4aue cuernududeckoil mocnenoBatenbHocTd JJHK Opymemn B mpofax Kak KIMHHYECKOTO, TaK
nojieBoro marepuana. [lossnenne merona [P 6but0 00ycCIOBIEHO ONpPEAETCHHBIMU JOCTHKEHUSIMHU
MOJICKYJISIPHOH TE€HETHKH, TpPEeXKAE BCEro paciIMPpOBKONH HYKICOTHAHOW IOCIENI0BATENbHOCTH
TeHOMOB psijia MHUKpoOpraHm3MoB. Hemnw3s He ckaszatb, uto IIIIP crama BO3MOXHOIW Onaromaps
OTKPBITHIO YHUKAIBHOTO (hepmenTa taq-/{HK-monmmmepassr, conepxarnierocs y 0aktepuii, 0OUTaIOMNX
B reizepax. OCOOCHHOCTh ITOW TMOJUMEPA3bl 3aKITI0YACTCS B €€ MCKIIIOUUTEITHLHON TEPMOCTOHKOCTH
(BBIIEpIKMBAET HarpeBaHKE A0 TEMIIEpaTyphbl KUTICHUs1 0e3 TIOTepH aKTUBHOCTH) M BBICOKOW padoueit
Temneparype (ontumyM pabotsi - 72°C)
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JlaGopaTopHbIe KHUBOTHBIC, B YaCTHOCTH MOPCKHE CBUHKH OYCHb YyBCTBHTEIIBHBI KO BCEM
tunaMm Opyuenn (melitensis, abortus, suis). B ycloBHAX 3KCIEpHMEHTa MOPCKHE CBHHKH JIETKO
3apakaloTcs OakTepusMH pojaa OpyLe/T HpH MapeHTepalbHOM, OPalbHOM, KOHBIOHKTHBAIBLHOM,
HAKOYKHOM U a3p030JbHOM BBEJICHUH BO30YJUTEIIS.
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HAO «3anagno-Ka3zaxcranckuil arpapHO-TEXHUYECKUN YHUBEpCUTET uMeHU JKaHrup xaHay,
r. Ypansck, Peciyonmka Kazaxcran

COBPEMEHHAS 3IIM300THYECKASI OBCTAHOBKA 110 3APA3HBIM BOJIE3HSIM
OBEIl B 3ANIAJTHO-KA3AXCTAHCKOM OBJIACTH

AHHOTAIUA

Ha ceromusmianii nens B PecrryOnmke Kazaxcrane pa3BomsaT 18 oTedecTBEHHBIX MOPOJ OBEII,
BBIBEICHHBIX METOJOM HApOJHOW CENEeKIHH, a TakkKe YUYCHBIMH-CEICKIIOHEPaMH, KOTOpEIe
CIICITUATM3UPOBAHbl TIOYTH 10 BCEM HAMPABICHUSM OBIICBOJCTBA W PalOHUPOBAHBEI BO BCEX
MPUPOIHO-KIMMATHYECKUX 30HAX HAIIEW CTpaHbl: TOHKOPYHHOE, MEPHHOCOBOE; MOIyTOHKOPYHHOE,
KpoccOpenHoe; molyrpy0oIepcTHoe; rpyoomepeTHoe, KypaouyHoe u cMymkoBoe. [Ipu mogmepxkke
roCy/IapCTBOM OTpAaC/IM OBIIEBOJICTBA, KOJHYECTBO OBEIl B IEJIOM MO pECIyOinKe IUHAMHYECKH
yBelnuuBaeTcs, gocturas Ha konei 2018 roga 21 992,9 toic. rosnos.

B cTtathe mpUBOIUTCS aHATN3 CTATUCTHYCCKUX JAHHBIX, H3yUCHA DIIU300THYCCKAs CHUTYAIIHs
Mo 3apa3HbiM OoJie3HsM oBell B 3amagHo-Kaszaxcranckoid oOmactu. Ha ocHOBaHMH TPOBEICHHBIX
UCCJENOBAHUN BBUSICHWIOCH YTO, B YCIOBUAX PAaJUKAIbHBIX W3MEHEHHH B COBPEMEHHOHN cHCTeMe
XO3SIMICTBOBaHUSI 0cO0O€ BHUMaHHE HEOOXOIUMO yIensTh NpopHIakTUKe U O0oprde cC
WH()EKITMOHHBIMA OOJIC3HSIMH JKMBOTHBIX. 3a 9 MecsIleB TEKyIIero roaa ObUIO 3apeTHCTpUpOBaHO 17
0YaroB 1Mo 0C000 OMacHBIM HH(EKIMOHHBIM O0O0JIE3HSIM CEIbCKOXO3SHCTBEHHBIX XHMBOTHBIX (1 MmO
sM(pu3eMaTo3HOMYy KapOyHKymy; 13 — OemeHCTBY, 2 — mactepeiie3 u 1 — Opan3oT). 3a JaHHBIH
nepuon 2017 r. 6but0 3apeructpupoBano 7 ouaroB. B 2018 rogy Ha Opyuense3 MENKOro poraroro
ckota uccienosano 1 399 teic. ronoB (101%), BeissBneno 1 128, 3apaxennocts — 0,08% (2017 —
0,16%). W3 3apaszspix 6omnesneil oerr B 2018 romy ObLTH 3aperHCTPHUpPOBAHBI OCMIEHCTBO, a TaKKe
Opan3or. M3 Becex 3aperucTpUpOBaHHBIX OYaroB 3apa3HbiXx Oosie3Hedt openl B 3KO sSBUIKCH JTUYHBIC
MOJIBOPbS  XO035€B, T.C. CIWHUYHBIC oyard. [lo ocTanbHBEIM 0C0O00 OMNACHBEIM 3a00JCBaHHSIM
SMHU300TUYECKOE COCTOSIHUE MO 00IaCTH CTaOUIIBHOE.

Knrouesvle cnosa: 06yes00cmeo, 3MU300MUYECKAs CUMYAYUs, 6eMEPUHAPHO-CAHUMAPHbLE
Meponpusamus, npogunakmuxa oOonesHell, nuujesas 6e30nacHoCmy, 3apasHvle 601e3HU.

OCHOBHOM 1LIeNbI0 Pa3BUTHs OTpaciu KMBOTHOBOJCTBA B Ka3zaxcTaHe siBisieTcs Kak IOJIHOE
o0ecrieueHue BHYTPEHHHUX MOTPEOHOCTEH PhIHKA B MPOLYKLIUHU arpONpOMBIIUIEHHOTO KOMIUIEKCa, TaK
U peanu3alys O3KCIOPTHOTO MOTEHIMana. B 1naHHOM acmekre, BEOyLIyl0 poOjb B DPELICHUU
MIOCTABJICHHON MPOOJIEMBl WrpaeT WHTEHCHBHOE pPa3BUTHE OBIIEBOJCTBA, KOTOpas oOecreynBaeT
NOTPEeOHOCTH HAaceIeHUs CTPaHbl B CIIEU(PUIECKUX BUAAX CHIPhS U MPOIYKTaX MUTAHUSL.

Ha cerogusiminuit nens B Kazaxcrane pa3Boadr 18 oTedecTBEHHBIX OPOJ OBEIl, BBIBEJECHHBIX
METOIOM HAapOIHOHN CENEeKIHH, & TaKXKe YYCHBIMH-CEICKLHOHEPaMH, KOTOpBIE CHEHUAIN3HPOBAHbI
HOYTH II0 BCEM HANpaBJICHUSAM OBLIEBOJCTBA M PallOHMPOBAaHBI BO BCEX IPUPOIHO-KIMMATHYECKHX
30Hax Hamied cTpanbl: ToHKOopyHHOe (KT), B T.u. mMepmnocoBoe (FOKM, CKM, AK, EM);
noxytonkopynHoe (MK, KMII, KMCII), B 1.4. kpoccObpennoe (KII, AKMIL); nomyrpy6omepcTHOe
(KIIT); rpy6omepctHoe, B T.4. Kypatounoe (E/I, KI'K, ATIT-AIT, CT'K, OB) u cmymkosoe (KKK).
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