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DIAGNOSIS OF CATTLE
CAMPYLOBACTERIOSIS

Summary. Campylobacteriosis of cattle is one of the most economically important diseases of dairy cattle,
leading to a decrease in the production of offspring, embryo death and abortion.

Data from literature sources showed that 55-80% of human campylobacteriosis cases are related to the
consumption of products derived from poultry, as well as large and small cattle 20 - 40%.

Polymorphism of clinical manifestations in animals and humans does not allow to diagnose "campylobac-
teriosis" without laboratory confirmation. Microbiological diagnosis of campylobacteriosis is a time-consuming,
multi-cost procedure, which is associated with the biological properties of the pathogen.

The lack of standards for the diagnosis of campylobacteriosis in the CIS has led to a distortion of the real
picture of the prevalence of campylobacteriosis.

According to the OIE recommendations, along with bacteriological methods for the detection and differen-
tiation of campylobacteria, molecular genetic methods, i.e. PCR, and modern modification of PCR with real-time
detection can be used

This article reflects the improvement of the method for the isolation of DNA from clinical material with high
analytical characteristics. As a result of researches Campylobacter fetus subspecies venerealis with the help of PCR
in real time in the rate of cattle of the dairy direction are identified. In metagenomic studies found that the circulation
of pathogenic strains of Campylobacter is associated with the metric in cows can also be important for the
development of metritis in cows after calving.

The introduction of real-time PCR can improve the diagnosis of campylobacteriosis and improve the quality
control of livestock products, which will have a favorable economic and social effect.

Abstract. As a result of epizootological monitoring, it was found that among the livestock of cattle campylo-
bacteriosis is represented in the nosological profile of infectious diseases. The analysis of comparative diagnosis of
campylobacteriosis of cattle microbiological and serological studies (ELISA) is presented. The real-time PCR study
additionally revealed 5 heads of cattle positively reacting to campylobacteriosis, which had not previously been
detected by culture isolation.

Keywords: campylobacteriosis, campylobacter fetus subspecies venerialis PCR mode rail time, cattle.

Introduction. Campylobacteriosis is an infectious discase of animals and humans caused by pa-
thogens of the genus Campylobacter, characterized by varying degrees of severity and polymorphism of
manifestations.

The genus Campylobacter includes several species that cause campylobacteriosis in animals, humans
and birds, with predominant tropism to the gastrointestinal tract and reproductive system.

Campylobacteriosis is characterized by varying degrees of severity of the disease and polymorphism
of clinical manifestations. Campylobacteria cause significant damage to agriculture, associated with a
decrease in animal productivity, the cost of diagnostic studies and anti-epizootic measures.

The most pathogenic to ruminants are C. fetus subspecies fetus and C. fetus subspecies veneralis.
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C. fetus subspecies veneralis is classified as a causative agent of genital campylobacteriosis (vibrio-
sis - BVS) in cattle. In cows, it colonizes the epithelial cells of the vagina, cervical canal, uterus, utering
horns, and in bulls it is localized mainly in the prepucial cavity [1]. Clinical manifestation is characterized
by inflammation of the reproductive system that causes abortions in 10% of cases, frequent iregular and
infertility in 10% of cases [2, 3]. Private asymptomatic carriage and lifelong persistence are the main
factors of transmission [4]. The disease is common in regions with extensive animal husbandry. There is a
different level of infection of cattle, in some countries the infection reaches 29% [3].

C. fetus subspecies fetus is an obligate microflora of the gastrointestinal tract of ruminants, but can
also cause sporadic abortions [6].

Campylobacteriosis of cattle belongs to list B, subject to registration of diseases of the international
epizootic Bureau (OIE), consisting of diseases that have socio-economic significance (McMillen. L. et al.,
2006).

Epidemiological studies have shown that 55-80% of human campylobacteriosis cases are associated
with the consumption of products derived from poultry, as well as large and small cattle 20-40% [7, 8].

In carrying out activities related to the prevention and elimination of campylobacteriosis, much
attention is paid to the diagnosis.

Currently, for the diagnosis of Campylobacter infection, there are methods - bacteriological, serolo-
gical-enzyme immunoassay (ELISA) to detect antibodies, molecular genetic methods, i.e. PCR, and
modern modification of PCR with real-time detection, DNA fingerprinting [9].

The classical bacteriological diagnosis of campylobacteriosis is difficult, since campylobacteria are
microaerophiles, so their growth requires the creation of conditions with a high content of carbon dioxide,
and, as a rule, requires the acquisition of expensive selective media (iron - etheric blood agar, Muller-
Hinton medium, brucellosis agar, etc.).

Materials and methods. Rescarch for the diagnosis of campylobacteriosis of cattle and identi-
fication of isolated cultures of Campylobacter was carried out in the laboratory of Green biotechnology
and cellular engincering of the Kazakh-Japanese innovation center of the Kazakh national agrarian
university.

For bacteriological, serological studies and highlight the culture of the causative agent of campylo-
bacteriosis, samples were taken samples from cows — vaginal mucus, blood serum, aborted fruits (sto-
mach, liver with gall bladder, lung, intestinal contents), pieces of the placenta — not later than the day after
the abortion; the mucus from the cervix — the first time 3-4 days after abortion; from the bulls — prepu-
cialna slime, a secret accessory genital glands and sperm.

For selective isolation of thermolerant campylobacters prepared agar Preston with a special modified
additive (Preston, FD042, which contains-polymyxin sulfate, rifampicin, trimethoprim lactate, am-
photericin B). Cultivation was carried out in microacrophilic conditions, on enriched media at 42°C for 2
to 3 hours, then at 37°C for 44 hours.

For transportation and storage of the selected crops, a semi-liquid medium (according to Wang) and a
Thioglycolic medium with the addition of 5% defibrinated blood of cattle were used.

Identification of isolated cultures of campylobacteria was carried out by cultural, biochemical,
serological and pathogenic properties of the pathogen.

Two collection strains were used as positive control - C. fetus subsp. venerealis No. 6829,
Campylobacter jejuni subsp. jejuni Ne 70.2 t.

When setting ELISA used stages: the choice of antigen and its sensitizing dose, time and temperature
of fixation of the antigen on the carrier, the choice of the pH of the buffer, the choice of the optimum
conjugate dilutions, determination of optical limit for the determination of the titer and the establishment
of a diagnostic titer. In the formulation of ELISA, an antigen destroyed by low-frequency ultrasound was
used.

DNA isolation from Campylobacter cultures was carried out by phenol-chloroform extraction with
modification, a set of "Cell and Tissue DNA Kit" with the help of an automatic isolation station
KingFisher NK, a set of Purelink® Genomic DNA Mini Kit with modification, temperature change.
Prepared solutions for phenol-chloroform method. 10% SDS-200 mGy SDS dissolved in 2 ml deionized
water, 0.1 M Tris-1 ml 1M Tris diluted with 9 ml deionized water, phenol-chloroform p — 3 ml chloro-
form added 3 ml phenol.
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The quality of the isolated DNA was assessed by quantitative determination of its concentration by
spectrophotometric method using nanodrop 2000 spectrophotometer. The method is based on the exis-
tence of DNA maximum absorption at a wavelength of 260 nm. This means that in nucleic acid solutions the
maximum photometric absorption is observed at 260 nm and directly correlates with the DNA concentration.

The quality of the isolated DNA was also analyzed by separating DNA fragments in agarose gel from
0.8-1.5%, depending on the length of the analyzed fragment, in the presence of an intercalating agent —
ethidium bromide, which was used to visualize DNA in horizontal ¢lectrophoresis.

Real-time PCR setting. Optimization of the conditions for assessing the sensitivity and specificity
of PCR protocols in real time was carried out using the device Real Time (StepOnePlus, Applied Bio-
systems, USA).

Selection and verification of specific primers were carried out using the Primer Select (DNASTAR)
and BioEdit programs and the PrimerBlast web resource (NCBI). On primers were taken into account the
main parameters: close annealing temperature of forward and reverse primer, primer length from 18 to 25
PN, a low probability of formation of secondary structures.

Based on the results of optimization, a Protocol of species identification of C. fetus, C. jejuni was
developed by PCR in real time, which includes the optimal composition of the reaction mixture and the
PCR amplification program. The optimal composition of the reaction mixture: primers of 10 pmol each,
fluorescent probe 5 pmol, 10 mm Tris-HCI (pH 8.8 at 25 C), 50 mm KCI, 0.08% nonidet P40, 3 mm
MgCl2, dntf at a concentration of 200 nm each, 5 nm Tetramethylammonium chloride, betaine — to a final
concentration of 0.2 M, 1.5 units Taq DNA polymerase fermentas). PCR amplification program: long-
term denaturation 95 seconds-5 minutes; 42 cycles 95 seconds-15 seconds, 61 seconds (C. fetus and
C. jejuni)-15 seconds, 72 settings C-45 seconds. Accounting for the fluorescent signal at the stage of
annealing primers.

Research results and discussion of the results. When a pure culture was isolated on selective
Preston agar with a special modified additive Preston FD042, campylobacteria formed colonies on the
3rd day: smooth, colorless, diameter 1 mm.the Temperature optimum was 37-38"C, when cultivated on
this medium Campylobacter its color did not change. 9 cultures of the genus Campylobacter were
isolated. The selected cultures of campylobacteria studied the enzymatic activity. Culture of C. fetus
subsp. venerialis isolated catalase, did not form hydrogen sulfide, did not give rise to PJA with 1%
glycine, 3,5% sodium chloride, 8% glucose, grow on PJA with 1% bile, do not ferment sugar and alcohol,
do not dilute gelatin, do not develop on agar in acrobic conditions.

As aresult, ELISA found that the FBI (pH 7.2) provides a stable adsorption of antigen on the surface
of the microplate holes. The optimal time of antigen fixation is 18-20 hours, at 40C. In the reaction of
ELISA seropositive were 16 heads of cattle, with a diagnostic titer of 1: 400.

In the framework of the studies, the comparative assessment of DNA isolation methods (table), the
most effective method for gram-negative cultures has FHE. However, when days were isolated from
gram-negative cultures, the greatest yield of days was achieved using the phenol-chloroform method of
DNA isolation with modification.

Results of the quantitative evaluation of DNA

Name of samples oa/ul Msomm | 2w | 2600mm
FHE grammatricity 1 390,35 7,945 3,743 2,05
FHE grammatricity 2 146,10 3,062 1,338 2,07
FHE grammatricity 3 138,10 2,162 1,210 1,91
FHE grammatricity 4 69,15 2,672 1,342 2,31
FHE grammatricity 5 88,10 1,162 0,210 222

Modified FHE 1 338,10 5,472 2,242 2,39

Modified FHE 2 147,05 2,954 2,352 2,19

Modified FHE 3 189.85 3,797 0,373 1,02

Modified FHE 4 44,93 1,899 0,398 2,26

Modified FHE 5 99,05 2,707 1,207 2,02

— ) ——
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Undoubtedly, the FHE method will give you a good result, with fewer uses in laboratory diagnostics,
a hard-working method, and also a traction agent used by reagents. Cell and Tissue DNA Kit, effectively
utilizing the DNA Kit, has come to terms with the ability to connect with the incubation of images with
lysozyme and to penctrate the multiconductor phase in the new test tubes.

The high concentration of DNA from the prepaid mucus was found in the Purelink® Genomic DNA

Mini Kit with modifications.

Taking shape, the effectiveness of the DNA sequence is up to 25% by comparing with the density of
the sample. It is important to concentrate on the high density of DNA, as shown by the adsorption value of

260/280.
The spectrophotometric method used for electrophoretic analysis of the DNA results (figure 1).

Figure 1 —Electrophoregram DNA Campylobacterium
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Figure 2 — Graphical image Result of Real - time PCR Diagnostic Campilobacteriosis Acne (FAM - DNA C fetus venerealis)
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In consequence, metabolic research of vaginal mucous membranes with clinical triumphs of repro-
ductive organs was established, as Helcococcus, Peptoniphilus, Peptostreptococcus, and Campylobacter
bacteria should be able to mitigate the metritation of the meteorite (figure 3).

Metagenomed research has revealed that Campylobacter circulatory pathogenic strains are associated
with metritis in the body, and can also be used for the development of metritin in the cockroach.
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Figure 3 — Krona chart - nucleotide trace gene
168 bacterial vaginal microbioma of the rRNA of the coriander No. 19

Extraction. At this time, the diagnostics of campilobacteriosis and the detection of contamination of
animal products using campilobacteria are using the "gold standard" - the identification and the identi-
fication of the pure culture. However, campilobacterium microorganisms, rusting on hardwood platelets,
require the highest qualification of the staff. Diagnostics is a distinction in clinical development of cam-
pilobacteriosis. All this is why it is not easy to expose the film to the spread of carbohydrates in the infec-
tious diseases of the animal and the human body.

As a result, the experimental laboratory experiments on campilobacteriosis revealed that microbio-
logical methods and IFAs were unsatisfactory. Appropriate methods do not apply to all animal feeds.

The results of the IFA were found in the production of bullion-produsers. Bacteriological methods of
production of pretzel slices were also produced by the producers of culture of campilobacterium.

The results of the experiments of serum serum test of 16 serum potassium immunoferential analysis
were obtained by using bacteriological methods of 9 isolates of campilobacterium.

In addition, PCR detection of pathogens in clinical forms without all the culture allocation is prac-
ticed for diagnostics of labor (10, 11, 12, 13, 14).

— ) ——
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Strengthening of PCR methods in diagnostic laboratories can help to maintain and efficacy of diag-
nostics of campilobacteriosis infections. Otherwise, IEC recommends that the MEB be developed with
bacteriological methods for the discovery and differentiation of campilobacteria, which can be used by
molecular genetic methods, PCR, and modern modification of PCR with detection in real time. The PCR
method in diagnostic practice has been phased out as a highly sensitive and high-speci- fied method.

Replication of PCR can help to increase the effectiveness of the diagnostic campaigns and increase
the control of quality of living products, which will have favorable economical and social effect.

H. II. Msanos’, O. O. Kancepkenora®, M. T. Hypramesa’,
C. H. CapumGexora®, A. M. Hamer', M. A. Aimes’

"Kasak BeTepHHAPHSA FBUILIME-3EPTTCY HHCTHTYTHI, AMatel, Kaszakcran,
“Kasak yITTHIK arpapibIK yHEBEpCHTETi, Amvatel, KasakcTas,
>«Baiicepke-Arpo» KIIIC, Anmvarsr o6mbickl, Kazakcran

IPI KAPA MAJIJIBIH
KAMIIHJIOBAKTEPHO3LIHBAJIAY

AHHOTAIMS. [HACTTAHY IBIK MOHHTOPHHT HOTIDKECIHIC 1pl Kapa Mai OachIHBIH apachiHIA KaMIHMIOOAKTEPHO3
SKYRITAIBI Ay PYJIAPABIH HO30IOTHSUIBIK MPO(HITIHAE KOPCETUITEH]I aHBIKTAIAbl. MUKPOOHOIOTHAIBIK KOHE CEpOIIo-
rismielK 3eprreyiaep (MOT) IKM kaMmumo0aKTepHO3BIHEIH, CANBICTRIpMAnsl Oanaysl yeeHbsLFaH. [1TP omiciMen
3epTTey Ke3iHIe HAKTHI YaKbITTa KAMITUIO0AKTEPHO3Fa OH HOTI>KE OepreH 5 ipi Kapa Man 6ackl aHBIKTAIBL,0MapIaH
OYPbIH-COHIBI 6CIHI1 OO ATBIHOAFAH.
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JUATHOCTHUKA KAMIIWJIOBAKTEPHO3A
KPYIIHOI'O POI'ATOI'O CKOTA

AHHOTaHI/Iﬂ. B PE3YIBTATC SMU300TOJOTHICCKOTO MOHHTOPHHIA YCTAHOBJICHO, YITO CPCAX IMOTOJOBBA KpPyI-
HOTO POTaTtoro CKOTa KAMIMJIOOAKTEPHO3 IPEACTABICH B HO30JOTHYCCKOM Npo(duie MH(EKIMOHHBIX OOJC3HEH.
[IpenacraBneH aHamM3 CPABHUTEIBHOW AMATHOCTHKH KammuioOakrepmo3a KPC wumkpoOmonormueckme u
ceposoruueckue uccacaopanusa (M®A). Ipu uccaenoannu metoaoM [ILP B peanbHOM BPEMCHH TOTIOTHHTCIIEHO
ObutH BREIBICHB! 5 T070B KPC MOMOKUTENPHO PEarHpyOIIUX HA KAMIHIOOAKTCPHO3, KOTOPBIC paHee HE ObLIH
OOHAPY KEHBI Iy TEM BBIICICHUS KYIbTY PBL.
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