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Abstract

This study was carried out to evaluate Brucella spp. isolated from various tissue
samples of aborted sheep and bovine fetuses sent to the laboratory of Department
of Microbiology, Faculty of Veterinary Medicine, Kafkas University between 2011
and 2023 years and determine the Brucella species and biotype diversity that carry a
higher risk for abortion complications in these animals. In this context, 155 Brucella
spp. isolates obtained from aborted fetuses were identified by species-specific Bruce-
ladder PCR and biotyped using conventional biotyping methods. As a result of the
study, B. melitensis and B. abortus were identified in 92.5% (n=74) and 7.5% (n=6) of
sheep, B. abortus and B. melitensis were identified in 80% (n=60) and 20% (n=15) of
cattle, respectively. B. melitensis biotype 2 in sheep and B. abortus biotype 3 in cattle
were found as the dominant biotypes in these definitive hosts. In the Kars region, where
brucellosis is endemic, while the biotype responsible for cattle brucellosis (B. abortus
biotype 3) maintained its dominance over a 20-year period, there is a profile change
from B. melitensis biotype 3 to B. melitensis biotype 2 in sheep. Considering the period
covered by the study and the sample size analyzed, the data obtained provide up-to-date
and important information about Brucella species and biotypes in Kars region and the
animal species that host these agents.
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The etiological agent of brucellosis is a non-motile, non-
capsulated, non-spore-forming, facultative intracellular
Gram-negative coccobacilli . To date, in the Brucella
genus there are 12 closely related species have been

INTRODUCTION

Brucellosis is a prevalent zoonotic bacterial disease
worldwide, affecting a wide range of mammals, including

humans . In animals, brucellosis manifests with various
clinical presentations such as abortion, infertility, retained
placenta, orchitis, epididymitis and, rarely, arthritis 2
This often results in severe economic losses, including
reduced reproductive productivity of livestock and animal
replacement costs associated with removal from the herd ©.
Human infections are associated with direct contact
with infected animals or their products and ingestion
of contaminated dairy products, particularly cheese and
unpasteurized milk, and exposure to infectious aerosols.
Human brucellosis is rarely fatal, but it significantly affects
various body systems (reproductive, musculoskeletal,
central nervous, etc.) and causes severe and sometimes
permanent sequelae, including disability ..

described based on both genetic and immunological
characteristics ”. Members of the Brucella genus
have strict host preferences, but recent adaptations of
the classical Brucella species to new hosts have been
remarkable. Among these, Brucella abortus and Brucella
melitensis are included in the classical species by primarily
effecting cattle and sheep/goats, respectively 27°. In
modern Brucella systematics, B. abortus and B. melitensis
are divided into some biotypes. B. melitensis has three
biotypes (biotype 1-3) and B. abortus has 7 biotypes
(biotype 1-6 and 9) Pl Although both Brucella species
have a preferred host, they can cause infection in more
than one host through their different biotypes "\ The
characterisation and biotyping of Brucella species are

@ OO ‘ ‘ This article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0)



https://orcid.org/0000-0003-4531-3863
https://orcid.org/0000-0002-7639-5075
https://orcid.org/0000-0003-3278-4834
https://orcid.org/0000-0001-8490-2279
https://orcid.org/0000-0003-0106-5677
https://orcid.org/0000-0002-3478-008X
https://orcid.org/0000-0002-1441-3995
https://orcid.org/0000-0002-6040-6569
https://orcid.org/0000-0003-2071-8901
https://orcid.org/0000-0002-8004-3398
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
http://vetdergikafkas.org
http://vetdergikafkas.org
http://vetdergikafkas.org

550

Distribution and Biotyping of Brucella Strains in Abortions

Kafkas Univ Vet Fak Derg

crucial at various stages such as molecular epidemiological
studies, determining the geographical origin of the source
of infection and determining the relationships between
isolates '], development of control and eradication policies
following epidemiological studies and even monitoring
and controlling the efficacy of vaccine strains " Periodic
monitoring of species and biotype distribution and taking
an inventory every ten years would make it more feasible
to implement in the areas mentioned above.

With the advances in molecular techniques and a better
understanding of the genomes of various Brucella species,
molecular methods based on PCR are widely used in
both differential diagnosis and molecular epidemiologic
studies "2\, In this context, multiplex PCR techniques such
as Bruce-Ladder ", have been developed that can identify
Brucella isolates down to strain level and distinguish field
strains from vaccine strains. However, the same principled
methodology is still unable to distinguish Brucella
biotypes. Biotyping of Brucella strains is still based on some
characteristics of the isolates such as CO, requirement, H,S
production, urea hydrolysis, basic fuchsin and thionine
sensitivity, and phage susceptibility, as well as agglutination
with monospecific sera, and lysis by Brucella phages #1°).

This study aimed to determine the Brucella species and
biotypes distribution in clinical brucellosis cases in farm
animals.

MATERIAL AND METHODS
Ethical Statement

This study vas approved by the Kafkas University Animal
Experiments Local Ethics Committee (Approval no:
KAU-HADYEK/2020/103).

Reference Brucella Strains

In the study, B. abortus 544, B. melitensis 16 M, B. abortus
S19, B. melitensis Rev 1, B. ovis 63/290 strains belong to
the culture collection kept at Department of Microbiology,
Faculty of Veterinary Medicine of Kafkas University,
Tiirkiye were used as reference Brucella strains.

Brucella Field Isolates

The study material was consisted of 155 Brucella isolates
obtained from aborted sheep and cattle fetuses. Brucella
isolates were obtained from samples such as lung, liver
and abomasum contents of aborted fetuses sent to Kafkas
University, Faculty of Veterinary Medicine, Department
of Microbiology between 2011 and 2023.

Tissue and organ samples of aborted fetuses were cultured
on blood agar containing 5-10% sheep blood. Double
cultivation was performed for all samples and incubations
were performed in aerobic and 5-10% CO, environment
at 37°C for 5-7 days.

Colony morphology, Gram staining and growth
characteristics, catalase, oxidase and urease test results
were considered to identify the isolates in Brucella
genus level . Isolates previously isolated and identified
as Brucella spp. were stored in Brucella Broth with
20% glycerin and stored at -80°C until the molecular
identification and biotyping tests performed.

Species-Specific Identification of Brucella Isolates by
PCR

- Genomic DNA Extraction

For the chromosomal DNA extraction, the single cell lysis
buffer (SCLB) method was performed from fresh cultures
of the Brucella isolates ['°),

- Bruce-Ladder Multiplex PCR

Species-specific identification of the Brucella isolates was
performed with Bruce-ladder PCR, a multiplex PCR 3],
The primers and target genes used in the Bruce-Ladder
PCR are given in Table 1. Bruce-ladder multiplex PCR was
consisted of 5 uL 5xLongAmp™ Taq Reaction Buffer, 1 pL
of MgCl, (20 mM), 0.75 pL of ANTP (10 mM), 1 pL of
each primer (12 pieces) (20 pmol), 1 uL of LongAmpR Taq
DNA Polymerase (5 U) and 3 uL of template DNA (50 ng/
uL). The thermal condition of Bruce-ladder PCR was set
with an initial denaturation at 95°C for 3 min, followed by
30 cycles of denaturation at 95°C for 35 sec, primer binding
at 62°C for 45 sec, elongation at 65°C for 3 min and a final
elongation at 65°C for 10 min. Amplified products were
analysed on 1.5% agarose gel. The band sizes obtained
were evaluated and Brucella isolates were identified at
species-level considering the band combination in Table I.

Biotyping of Brucella Isolates

Biotyping of the Brucella isolates were performed based
on H,S production, growth in the presence of thionine
and basic fuchsin dyes, and agglutination reactions
with mono-specific A and M anti-sera !*!>7]. Tryptic
soy agar (TSA) (Merck, 105458) supplemented with
dextrose and heat inactivated horse serum solution (5%)
and was employed as the basal medium for all cultural
examinations. Inoculated these plates were incubated at
37°C in condiditions with 5-10% CO, for 4-5 days ..

- CO, Requirement and H,S Production

CO, requirement for growth was evaluated in first
isolation of strains. For H,S production test, paper strips
with lead acetate were placed between the tube edge
and the screw cap so that they did not come into
contact with the TSA medium. For each Brucella isolate,
inoculation was incubated in 5-10% CO, at 37°C for
4-5 days. At the end of the incubation period, the results
were evaluated according to the color change in the lead
acetate papers 115,
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Table 1. List of primer pairs used for Bruce-ladder multiplex PCR and the reaction results of the Brucella species
Primer Sequence (5’-3%) Ayl DNA targets Strains
q size (bp) 8
BMEI0998f ATCCTATTGCCCCGATAAGG B. abortus
B. melitensis
1682 Glycosyltransferase, gene wboA B SUIs
BMEI0997r GCTTCGCATTTTCACTGTAGC B. canis
B. abortus S19
B. melitensis Rev 1
BMEII0843f TTTACACAGGCAATCCAGCA B. melitensis
. B. ovis
1071 Outer membrane protein, gene B. suis
BMEII0844r GCGTCCAGTTGTTGTTGATG omp31 B. canis
B. melitensis Rev 1
BMEI1436f ACGCAGACGACCTTCGGTAT B. abortus
B. melitensis
794 Polysaccharide deacetylase B ovis
BMEI1435r TTTATCCATCGCCCTGTCAC B. suis
B. abortus S19
B. melitensis Rev 1
BMEII0428f GCCGCTATTATGTGGACTGG B. abortus
Erythritol catabolism, gene eryC § Z:;iztensts
587 (D-erythrulose-1-phosphate .
BMEII0428r AATGACTTCACGGTCGTTCG dehydrogenase) g Z;Sis
B. melitensis Rev 1
BMEI0535f GCGCATTCTTCGGTTATGAA B. abortus
B. melitensis
. . B. ovis
Immunodominant antigen, gene .
450 b B. suis
BMEI0535r CGCAGGCGAAAACAGCTATAA p26 B. canis
B. abortus S19
B. melitensis Rev 1
BR0953f GGAACACTACGCCACCTTGT B s
272 ABC transporter binding protein S
BRO953r GATGGAGCAAACGCTGAAG GHEIES
BMEI0752f CAGGCAAACCCTCAGAAGC
218 Ribosomal protein S12, gene rpsL B. melitensis Rev 1
BMEI0752r GATGTGGTAACGCACACCAA
BMEII0987f CGCAGACAGTGACCATCAAA B. abortus
B. melitensis
152 Transcriptional regulator, CRP g ?::z
BMEII0987r GTATTCAGCCCCCGTTACCT family B. canis
B. abortus S19
B. melitensis Rev 1

- Growth in the Presence of Thionine and Basic Fuchsin
Dyes

Brucella colonies cultivated freshly on TSA supplemented
with dextrose and heat inactivated horse serum solution
were collected with peptone-saline from the agar surface,
and a bacterial inoculum was prepared containing
approximately 1x10° CFU/mL bacteria via McFarland
standard 4.

Inoculations were done with a steril swab from suspansion
of field isolates and standard strains onto TSA slides
containing thionine and basic fuchsin (20 pg/mL) As the
expression is the same, it would be sufficient to use only
one of them. Slides were incubated in at 37°C 5-10% CO,

for 4-5 days. The results were evaluated according to their
growth status 1014,

- Agglutination with Mono-Specific Anti-Sera (A and
M)

A loopful of bacterial colony was taken from the fresh
culture of each isolates to be evaluated and a bacterial
suspension was prepared in 0.25 mL of physiological
saline. One drop of each monospecific antisera A and
M were placed on a clean slide and one drop of bacterial
suspension was added and mixed throughly. The results
were analysed according to the agglutination within
one minute 1],
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Statistical Analysis

The Pearson Chi Square test, one of the nonparametric
tests, was used to measure changes in the isolation rates
of the obtained B. abortus and B. melitensis biotypes
according to years and animal groups.

RESULTS
Bruce-Ladder Multiplex PCR Results

As a result of the Bruce-ladder PCR, 74 (92.5%) of the
Brucella isolates from sheep originated were identified as
B. melitensis and 6 (7.5%) as B. abortus, while 60 (80%) of
the Brucella isolates from cattle originated were identified
as B. abortus and 15 (20%) as B. melitensis. It was observed
that all of the Brucella isolates identified were field strains.

M BA BM 1

1682 bp.
1071 bp,
794 bp
587 bp.
450 bp

152 bp.

Fig 1. 1.5% agarose gel electrophoresis images of Bruce-ladder PCR
products. M: GeneRuler 1 kb DNA Ladder (Thermo Sci SM0311). BA:
B. abortus biotype 1 (544), BM: B. melitensis biotype 1 (16M), 1-3: Field
strain (B. melitensis), 4: Field strain (B. abortus)

Fig. I shows the agarose gel electrophoresis analysis of the
amplified products of the Brucella strains identified by
Bruce-ladder multiplex PCR.

Biotyping Results

In the present study, a total of 155 Brucella isolates (80
from sheep and 75 from cattle) were biotyped using
conventional methods. Out of the 74 (92.5%) B. melitensis
isolates obtained from sheep, 43 (58.1%) were biotyped as
B. melitensis biotype 2, 21 (28.4%) as B. melitensis biotype
3 and 10 (13.5%) as B. melitensis biotype 1. Among the
6 B. abortus isolates obtained from sheep, 3 (50%) were
biotyped as B. abortus biotype 1 and 3 (50%) as B. abortus
biotype 3 (Table 2).

Out of the 60 B. abortus isolates obtained from cattle,
29 (48.33%) were biotyped as B. abortus biotype 3, 23
(38.33%) as B. abortus biotype 1, and 8 (13.33%) as B.
abortus biotype 2. Among the 15 cattle B. melitensis
isolates, 10 (67%) were biotyped as B. melitensis biotype
3, 3 (20%) as B. melitensis biotype 2, and 2 (13%) as B.
melitensis biotype 1 (Table 2).

In Kars province, given the isolation rates of biotypes
accordingtoyear, itis seen thatamong the sheep-originated
strains, B. melitensis biotype 3 was predominant in 2004-
2006 (Table 3), 2015, 2019, 2021, and 2023 (Table 4), and
B. melitensis biotype 1 in 2011, 2014, and 2016 (Table
4). Interestingly B. melitensis biotype 2 was dominant in
2012, 2017, 2018, 2020 and 2022 in sheep (Table 4). And
all these B. melitensis biotypes were found in 2013 and
2016 (Table 4). When analyzing the strain distributions
in five-year periods, it is seen that B. melitensis biotype
2 maintained its presence between 2011-2015 and 2016-
2020, and B. melitensis biotype 2 and biotype 3 maintained
their presence between 2021-2023 (Table 4).

B. abortus biotype 3 was the dominant biotype in cattle
in 1998-2010 (Table 3) and in 2011, 2012, 2016-2018 and
2022 (Table 5), whereas, B. abortus biotype 1 was the
dominant biotype in 1998-2002 (Table 3) and 2013, 2018,
2020-2023 (Table 5). B. abortus biotype 2 was the only
biotype isolated in 2019 (Table 5). Therefore, as a result

Table 2. Properties and distribution of B. melitensis and B. abortus biotypes
Characteristics Origins

Biotype P Value

CO, H,S™ BF T A M Sheep (%) | Cattle (%)
B. melitensis biotype 1 - - + + - + 10 (13.5) 2 (13) 0.022
B. melitensis biotype 2 - - + + + - 43 (58.1) 3 (20) 0.000
B. melitensis biotype 3 - - + + + + 21 (28.4) 10 (67) 0.000
B. abortus biotype 1 + + + + - 3 (50) 23 (38.33) 0.000
B. abortus biotype 2 + + + - 0 (0) 8(13.3) 0.000
B. abortus biotype 3 + + + + + - 3 (50) 29 (48.33) 0.000
* CO: requirement, ** HS Production, BF: Growth in Basic Fuchsin, T: Growth in Thionin, A: Aglutination with Antisera A, M: Aglutination with Antisera M
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Table 3. Results obtained from biotyping studies for sheep-cattle brucellosis in Kars province

B. melitensis | B. melitensis | B. melitensis | B. abortus B. abortus B. abortus Total
Year Origin biotype 1 biotype 2 biotype 3 biotype 1 biotype 2 biotype 3 Number of Reference
(n, %) (n, %) (n, %) (n, %) (n, %) the Isolate
2004-2006 0(0) 0(0) 25 (100) 0(0) 0(0) 25 (e
2011-2023 | Sheep 10 (12.5) 43 (53.75) 21 (26.25) 3 (3.75) 0 (0) 3 (3.75) 80 Present study
1998-2002 0(0) 0(0) 0(0) 13 (46.43) 0(0) 15 (53.57) 28 1l
1998-2002 0(0) 0(0) 0(0) 0(0) 0(0) 25 (100) 25 201
2001-2006 0(0) 0(0) 0(0) 3(6.25) 0(0) 45 (93.75) 48 21
2008 it 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 16 (100) 16 (22l
2009-2010 0 (0) 0 (0) 1(3.2) 0 (0) 0 (0) 30 (96.8) 31 23]
2008-2010 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 25 (100) 25 24
2011-2023 2(2.7) 3(4) 10 (13.3) 23 (30.7) 8(10.6) 29 (38.7) 75 Present study
Table 4. Distribution of identified biotypes in sheep in the study according to years
Identified Biotypes
Year TheII;I;:::: rof B. melitensis B. melitensis B. melitensis B. abortus B. abortus B. abortus
biotype 1 biotype 2 biotype 3 biotype 1 biotype 2 biotype 3
2011 13 6 5 1 0 0 1
2012 11 1 9 1 0 0 0
2013 7 2 2 2 1 0 0
2014 4 0 0 1 2 0 1
2015 2 0 0 2 0 0 0
2016 3 1 1 1 0 0 0
2017 10 0 8 2 0 0 0
2018 1 0 1 0 0 0 0
2019 1 0 0 1 0 0 0
2020 13 0 10 3 0 0 0
2021 7 0 1 6 0 0 0
2022 7 0 6 0 0 0 1
2023 1 0 0 1 0 0 0
Table 5. Distribution of identified biotypes in cattle in the study according to years
Identified Biotypes
The Number of
Year Isolates B. abortus biotype B. abortus B. abortus B. melitensis B. melitensis B. melitensis
1 biotype 2 biotype 3 biotype 1 biotype 2 biotype 3
2011 8 0 0 5 1 0 2
2012 7 2 0 5 0 0 0
2013 4 3 0 1 0 0 0
2015 4 0 0 0 0 1 3
2016 7 0 0 6 0 0 1
2017 5 0 0 5 0 0 0
2018 8 4 0 3 0 0 1
2019 8 1 4 1 0 1 1
2020 12 3 4 2 1 0 2
2021 7 6 0 0 0 1 0
2022 2 1 0 1 0 0 0
2023 3 3 0 0 0 0 0
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of the Chi-Square analysis (X* = 154.362; P=0.000), it was
seen that there was a statistically significant difference in
the diversity of biotype isolation according to years.

Di1sCUSSION

Brucellosis is recognized as one of the global zoonoses
that causes significant economic losses in the livestock
industry worldwide and poses a serious public health
problem .. Animal brucellosis is mainly characterized
by reproductive system diseases !, resulting in some
clinical signs such as placental retention, birth of weak
offspring, dead offspring, infertility and abortion .. In
livestock, herd identification of brucellosis is usually
based on the typical clinical signs, especially serological
examinations and isolation of the causative agent. In any
case, the diagnosis of brucellosis in one or more infected
animals indicates the infection in a population. Therefore,
detecting the causative agent in species or biotype based is
extremely important in supporting the rapid and accurate
diagnosis of Brucellosis and critical in the control and
eradication of the infection in livestock 1.

Direct laboratory diagnostic methods of brucellosis in
animals, such as bacterial isolation, have high specificity,
but are time-consuming and require an appropriate
degree of biosecurity. PCR-based molecular methods
have been reported as an effective tool for rapid detection
and confirmation of Brucella infection as well as for
differentiation of Brucella species. Both culture and
molecular techniques can definitively demonstrate the
presence of infection and are effective in identifying the
responsible Brucella species . It has been emphasized
that a molecular technique such as Bruce-ladder, which
has been shown to work particularly well on Brucella
spp. DNA and therefore will not be adversely affected by
non-target DNA in contaminated agents, is a powerful
technique both in the diagnosis of Brucella agents and in
the differentiation of field and vaccine strains . So, in
the present study, Bruce-ladder multiplex PCR technique
which has the discrimination power including vaccine
strains, was applied to confirm the identification of the
isolates obtained at the species level. The isolates obtained
from sheep and cattle were identified as B. abortus and B.
melitensis. All isolates were found to be field strains.

Brucella melitensis and B. abortus are predominant agents
for small ruminants and cattle, respectively. Although a
very strict host preference is observed in the Brucella
species, the genus members have a wide host diversity .
These species are among the pathogenic bacteria that tend
to adapt to new hosts and can be transmitted naturally to
their primary hosts through direct or indirect ckontact
and sometimes incidentally to other susceptible hosts .
While cross-infections between species were once rare,
they have now become almost commonplace 2. This

situation has been reported in many studies. Abortions
associated with B. abortus in sheep **%3 and B. melitensis
in cattle ***234 have been widely reported. This situation
has often been interpreted as the possibility that animals
may be more likely to be exposed to Brucella infection,
especially those originating from different species of
agents, due to the coexistence of different animal species
101220 However, it was emphasized that this situation
may be accompanied by factors such as the infectivity of
the pathogenic agent, the immune structure of the host
and the structure of the animal population P\ In the
present study, 20% (15/75) of the cattle-originated Brucella
strains were identified as B. melitensis and 7.5% (6/80) of
the sheep-originated Brucella strains were identified as B.
abortus. These results, as in the aforementioned studies,
show that the dominant species circulating in livestock
can overcome host species barriers and adapt to new
hosts despite their known host preferences. This is also
an indication that in the Kars region, where Brucellosis is
frequently seen and livestock farming is intensive, cattle
and sheep are usually kept together and it is inevitable
that these animals are exposed to the different Brucella
species and the emergence of the cross-infection is
inevitable. Therefore, the identification of the species
involved in animal brucellosis, their potential to adapt
to new environments and the changes that may occur in
their epidemiological characteristics can be considered
as effective factors to be taken into consideration in the
design of protection and control programs to solve the
complexity of the interactions of these microorganisms
with each other as well as their interactions with animals
and humans.

It has been revealed that different biotypes are effective
in bovine brucellosis in many countries of the World. In
Egypt 'Y, Tanzania [, Italy ¥, Yemen !'”, Bangladesh ",
Iran P2, South Africa **, many West African countries **,
B. abortus biotype 3 was reported as the dominant biotype
in cattle, whereas, B. abortus biotype 1 was dominant in
some Latin American countries ¢, Zimbabwe 7 and
Brazil *8l. B. abortus biotype 3 is the dominant biotype in
bovine brucellosis in Tiirkiye, as well. Sarisayin et al.®”!
identified 87.93%, 7.76% and 0.86% of bovine Brucella
isolates as B. abortus biotype 3, B. abortus biotype 1 and
B. abortus biotype 2, respectively. Sahin et al.?! identified
93.75% and 6.25% of which originated aborted bovine
foetus isolates as B. abortus biotype 3 and biyotype 1,
respectively. Buylikcangaz and Sen % identified B. abortus
biotype 3 from bovine aborted fetuses at a rate of 87.5%.
Biiyiik and Sahin ! reported that the dominant biotype
was B. abortus biotype 3 in milk and aborted bovine fetus
samples. Gurbilek et al.'” identified 96% of the isolates
originated bovine as B. abortus biotype 3 in their studies
on biotyping of 114 Brucella isolates different originated.
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Erdenlig Giirbilek et al.”’ identified 94.2% of the Brucella
spp. isolated from cattle in 2009-2011 as B. abortus
biotype 3. All isolates recovered from bovine originated
samples were identified as B. abortus biotype 3 in other
studies *1 n the present study, it was observed that B.
abortus biotype 3 was the predominant biotype in bovine
Brucella isolates in accordance with the aforementioned
studies. This shows that the causative species and biotype
have not changed in bovine abortions and B. abortus
biotype 3 is still the predominant in bovine brucellosis in
our country and Kars province. However, S6zmen et al.’?"!
reported 81.8% and 18.2% of the isolates as B. abortus
biotype 1 and B. abortus biotype 3, respectively. In the
present study, 38.33% of B. abortus isolates were identified
as B. abortus biotype 1. For this reason, it is thought to be
important in terms of evaluating the agent as the second
dominant species after B. abortus biotype 3. This situation
also shows that the importance of species and biotype
differences in the occurrence of the disease should be
taken into consideration.

When sheep brucellosis is evaluated in various countries
of the world, variability is observed between biotypes.
Behroozikhah et al.*”, found 92.8% and 6.8% of the
isolates as B. melitensis biotype 1 and B. melitensis biotype 2
in 2007-2009 in Iran. In Northern Cyprus, Demirpence et
al. "1, reported that the dominant biotype was B. melitensis
biotype 1 followed by B. melitensis biotype 3. In addition,
in Iran, Dadar and Alamian “ reported that B. melitensis
biotype 1 was dominant in sheep abortions, followed by
B. melitensis biotype 2 and biotype 3 in 2016-2019. In
Yemen, Al-Afifi et al.l'”), isolated B. melitensis biotype
3, followed by B. melitensis biotype 2 in sheep. Various
studies have been conducted on the biotype distribution
of B. melitensis in Tiirkiye and B. melitensis biotype 3 was
found the dominant biotype [*1030424446-48] However, there
are some studies reporting predominancy of B. melitensis
biotype 1 and biotype 2 as well as B. melitensis biotype 3.
Sarisayin et al.*” identified 78% of sheep Brucella isolates
as B. melitensis biotype 2 and 22% as B. melitensis biotype
1. In the present study, B. melitensis biotype 2 was the
dominant biotype isolated from sheep abortions with
a rate of 58.1%. However, this agent was followed by B.
melitensis biotype 3 with 28.4% and B. melitensis biotype 1
with 13.5%. It is thought that this result may be due to the
fact that the prevalence of B. melitensis biotype 2 started
to increase and thus became dominant in the Kars region.
In addition, factors such as the year intervals in which the
studies were conducted, the difference in the origin of
the isolates of the geographical regions, or the emergence
of some variant or atypical strains may be effective in
obtaining different results. Therefore, it is considered
to be of great importance to periodically determine the
Brucella species and biotypes causing brucellosis in our

country. In addition, similar to the present study, Refai [*’!
reported that the dominant biotype isolated from sheep
and goats was B. melitensis biotype 2 in a study covering a
10-year period in Saudi Arabia.

In a province-based evaluation of cattle-sheep brucellosis,
the dominant biotypes obtained since the first biotyping
studies conducted in the Kars region have been reported
as B. abortus biotype 3 and followed by B. abortus biotype
1 in cattle, and B. melitensis biotype 3 in sheep. Indeed,
Geng and Kamber "), reported the isolates they detected
in cattle in 1998-2000 as B. abortus biotype 3 and following
B. abortus biotype 1. S6zmen et al.?, identified all strains
as B. abortus biotype 3 in 1998 and 2002. Sahin et al.’?
typed the isolates as B. abortus biotype 3 and following B.
abortusbiotype 1in 2001-2006. Beytut et al.!], isolated and
identified B. abortus biotype 3 from cows with a history of
abortion due to B. abortus in the winter season of 2002.
Celebi and Otlu ! typed all of the isolates as B. abortus
biotype 3 in 2008 and Biiyiik and $ahin ), identified
the isolates as B. abortus biotype 3 (96.77%), B. abortus
biotype 6 (4.87%), B. abortus biotype 9 (3.22%), B. abortus
biotype 1 (2.43%) in 2009-2010. Dag et al.?¥, bio-typed
all isolates as B. abortus biotype 3 in 2008-2010. When
looking at the studies covering a 14-year period, it is seen
that there is a stable situation in dominancy of biotype
profile which is primarily B. abortus biotype 3 followed by
biotype 1. However, different biotypes such as B. abortus
biotype 6 and biotype 9 have been scarcely identified as
abortive agents. Biotyping studies on sheep brucellosis in
the Kars region are very limited. Sahin et al.'¥], biotyped
all isolates as B. melitensis biotype 3 in a study conducted
in 2004-2006. In the current study covering the years
2011-2023, out of the 60 B. abortus isolates obtained from
cattle, 29 (48.33%) were biotyped as B. abortus biotype
3, 23 (38.33%) as B. abortus biotype 3, 23 (38.33%) as B.
abortus biotype 1, and 8 (13.33%) as B. abortus biotype
2. This result shows that the agent responsible for clinical
brucellosis in cattle has not changed and is still B. abortus
biotype 3, followed by B. abortus biotype 1. In sheep out of
the 74 (92.5%) B. melitensis isolates obtained from sheep,
43 (58.1%) were biotyped as B. melitensis biotype 2, 21
(28.4%) as B. melitensis biotype 3 and 10 (13.5%) as B.
melitensis biotype 1. In sheep, unlike the aforementioned
study, B. melitensis biotype 2 became dominant and its
prevalence started to increase. This may be due to the
fact that the species and biotypes are responsible for
brucellosis between regions within a country and even
between flocks. And, uncontrolled animal movements can
be thought of as a contributing factor.

In conclusion in light of the findings of this study and
previous studies in this direction, it is understood that the
most common biotypes in our country continue to be B.
abortus 3 followed by B. abortus biotype 1 in cattle, but
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unlike sheep, the prevalence of B. melitensis biotype 2 has
started to increase and become the dominant biotype.
Considering the period covered by this study (13 years)
and the sample size analyzed, the data obtained provide
up-to-date and important general information on Brucella
species and biotypes in the Kars region and the animal
species prone to exposure with these agents.
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