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Abstract: A molecular research was carried out in the areas of Lahore in order to confirm the existence of B. abortus antigen 
in Caprine and ovine by utilizing molecular techniques in this study. Small ruminants can be infected with B. abortus (the 
causative agent of bovine brucellosis), which complicates brucellosis control efforts because most brucellosis control 
programmes rely on immunological testing rather than genomic testing to determine the specific species circulating in 
ruminants. Now at this investigation, n = 1270 goat serum samples and n = 770 sheep serum samples were collected, 
respectively. After already being tested with the Rose Bengal test, all positive specimens were examined to the real-time PCR 
technique. RBT confirmed brucellosis prevalence of 21.43±0.37% and 18.11±0.12 in caprine and ovine respectively. Out of 
230 positive goat samples, real-time PCR found B. abortus in 150 samples (65.21±0.51) in sheep and goats and 118 samples 
(71.51±0.21%) out of 165 seropositive sheep samples. Brucella abortus infection in small ruminants could be caused by a 
combination of factors including mixed farming of small and large ruminants, sharing of the same pasture, and the presence of 
reservoir hosts on a farm, all of which could be risk factors for Brucella species cross-infection in non-species hosts. It has 
been determined that B. abortus is the causative agent of caprine and ovine brucellosis in the country of Pakistan. Results of 
this study can be utilised to develop successful brucellosis eradication and control strategies in small ruminants, which can be 
applied to other animals. 
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1. Introduction 

Brucellosis is a serious zoonotic disease that affects 

both humans and livestock [23]. The disease's eradication 
and control are critical for public health [10]. However, 
during the previous few years, its frequency has been 
steadily increasing [3]. Although Brucellosis has been 
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eradicated in affluent countries, it continues to be a 
problem in tropical and underdeveloped nations [17]. It's 
also common in Pakistan [1]. Mix farming and housing of 
small and large ruminants in tropical settings with no 
strict biosafety procedures may result in cross 
transmission of Brucella species to their non-preferred 
host, complicating brucellosis management strategies [24]. 
Brucella comes in eleven different species [25]. Each 
species has a favorite host [23]. Brucella pathogen 
phenotype isolates have been known to have host 
specificity in the past [9]. However, due to mixed farming, 
sharing of the same pasture by small and large ruminants, 
mixed livestock shelters, the presence of reservoir hosts in 
a farm, and uncontrolled animal movements, Brucella 
species may cross infect their non-preferred hosts [25]. 
The Brucella's eco-plasticity and polypathogenicity allow 
it to breach the species barrier [26]. This type of 
transmission is known as inter-species transmission, and it 
is the primary barrier to brucellosis control and 
eradication [3]. Even farm dogs might be carriers of 
brucellosis on the farm [5]. B. abortus can be transmitted 
not just by dogs, but also by wild animals, cats, and 
Chinese water deer [20]. Brucellosis has also been 
documented in avian species [14]. Antibodies to the 
Brucella infection were found in chickens kept on a 
seropositive farm [7]. Brucellosis control and eradication 
are mostly based on stringent implementation of test and 
slaughter policies, movement control, sanitation, and 
vaccination, however cross-species transmission can be a 
cause of vaccination failure [4]. The detection of Brucella 
species in small and large ruminants, reservoir hosts, 
fomites, and wild life species is critical for effective 
control and eradication methods to be implemented [13]. 
In field conditions, it is critical to inspect the Brucella for 
non-preferred host species. Interspecies transmission of 
Brucella, which can occur spontaneously and produce 
clinical disease in non-preferred hosts, is also a pressing 
need for time [11]. The goal of this work was to determine 
brucellosis seroprevalence in small ruminants and to use a 
real-time PCR test to detect B. abortus in sheep and goats. 

2. Materials and Method 

Blood samples were taken from n = 770 sheep and n = 
1270 goats utilizing a practical collection approach [2]. 
These herds' small ruminants also had mixed farming, 
pasture sharing, shared habitation, a history of abortion, 
and close contact with seropositive large ruminants. The 
serum was isolated and stored at -20°C after the blood 
samples were taken in a vacutainer without anticoagulant. 

The Rose Bengal antigen was received from the SB Lab 
Rawalpindi and used to serologically screen all samples 
[6]. ExgeneTM Blood SV-mini Kit (Gene ALL® 
Biotechnology Co. Ltd, Songpa-gu, Korea) was used to 
extract DNA from all seropositive samples, as directed by 
the manufacturer. After quantification, genomic samples 
were stored at -20°C until further research. Real-AmpTM 
SYBR qPCR master mix (Cat# 801-020, Gene ALL® 
Biotechnology Co. Ltd, Songpagu, Korea) was used for 
genomic amplification. For amplification, a reaction 
mixture of 20µL was employed, including 4µL of master 
mix, 0.5µL (500nmol) of each species specific primer [15] 
forward: 5 ʹ CCATTGAAGTCTGGCGAGC 3 ʹ and 
reverse: 5 ʹ CGATGCGAGAAAACATTGACCG 3 ʹ, 1µL 
of DNA, and 14µL of nuclease free water. Positive was 
defined as a cycle threshold (Ct-value) of less than 40. As 
a positive control, a reference strain of B. abortus (BA-
544) was received from the SB Lab Rawalpindi, Pakistan. 
Amplification of required DNA was performed in a 96-
well micro plate (Thermo Fischer Scientific Inc., 
Waltham, USA) using an ABI 7500 Real Time PCR 
System. Denaturation at 94°C for 10 minutes, then 40 
cycles of denaturation at 95°C for 10 seconds, annealing 
at 60°C for 10 seconds, and extension at 72°C for 10 
seconds. The last extension took 3 minutes at 72°C. At 
each extension stage, fluorescent dye coupled with SYBR 
green-I was used to detect the double-stranded PCR result. 
Through computerized software, an amplification curve of 
PCR product was examined and recorded. 

3. Statistical Analysis 

Statistical Package for Social Science was used to analyses 
the data and estimate the odds ratio (95 % confidence 
interval) (SPSS for Windows version 20, SPSS Inc., Chicago, 
IL, USA). The SEP formula was used to compute the 
standard error sample proportion of standard deviation. 

SEP = square root [P(1–P)/n] 

4. Results and Discussion 

RBPT revealed that 230 (18.11±0.12%) goat serum 
samples out of 1270 and 165 (21.43±0.37%) sheep serum 
samples out of 770 were seropositive. The PCR product size 
of B. abortus was found to be 156bp after quantitative PCR, 
confirming that B. abortus was present in 150 samples 
(65.21±0.51%) out of 230 seropositive samples in goats and 
118 samples (71.51±0.21%) out of 165 seropositive samples 
in sheep (Table 1). 

Table 1. Diagnostic Value Comparison of RBPT with PCR for Detection Brucella Species. 

Diagnostic Tests Species No of Sample Positive (%) 

RBPT 
Goats 1270 230 18.11 

Sheep’s 770 165 21.43 

PCR 
Goats 230 150 65.21 

Sheep’s 165 118 71.51 
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The disease is ubiquitous not only in ruminants but also in 

soil [2]. The current investigation was done in the Lahore area. 
Previously, PCR assays revealed B. abortus biovar-1 in 86 % 
of goat blood samples and 64 % of goat milk samples [12]. In 
ewes in Nigeria, an abortion caused by B. abortus was 
confirmed. The cross-species transmission was confirmed 
when the same Brucella biovar was recovered from cattle kept 
in close contact with sheep [16]. [8] used serum samples from 
slaughtered goats. They discovered B. abortus in 12.03 % of 
the samples. It was owing to the grazing habits of cattle in 
Nigeria, where they share pasture with sheep and goats. 
Despite a brucellosis eradication attempt in Egypt, the disease 
was widespread in animals. B. abortus infection of non-
preferred hosts by cattle was discovered in this investigation. 
Close farming could be a risk factor for brucellosis infection in 
cattle, buffalo, sheep, and goats [22]. In a previous 
investigation in Pakistan, all seropositive blood samples from 
small ruminants were found to be positive for B. abortus by 
real-time PCR, but no B. melitensis was found. The bacteria B. 
abortus has been discovered as a cause of abortion in small 
ruminants [3]. There could be a lot of risk factors that have a 
role in cross-species infection. For effective planning, these 
risk variables should be examined. This could be the main 
reason for control failure in a country like Pakistan, where 
there are no strong biosafety procedures in place. Mixed 
farming, in which small and large animals share the same 
pasture, could be the source of B. abortus transmission to small 
ruminants. The infection may be secreted by animals [18]. 
Brucella might live in soil and other fomites for a long time 
[1]. In a mixed agricultural system, the same housing and 
presence of seropositive animals in the herd could play a role 
in transmission [3]. The role of ecto-parasites in Brucella 
transmission has lately been explored. Brucella transmission is 
also aided by ticks, mites, and lice [21]. The examination of 
Brucella species cross transmission should include these ecto-
parasites with fomites, water, and soil. Brucellosis is on the 
rise as a result of Brucella species infecting their non-preferred 
hosts. On a serogical basis, abortion caused by B. abortus in 
small ruminants cannot be recognized. Serological-based 
screening could lead to erroneous control programme 
planning. Brucella species specific identification is important 
in management efforts [19]. Early and precise detection of 
Brucella species and biovar/biotypes is critical for brucellosis 
control and eradication. 

5. Conclusion 

Previous research had devoted little attention to inter-
species transmission. The molecular assay was employed in 
this investigation to confirm the presence of B. abortus in 
sheep and goats. It's possible that B. abortus is a problem for 
small ruminants. 
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