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Abstract 

Bovine brucellosis, caused by Brucella bacteria, is a zoonotic disease with major public health and 
economic impacts, including decreased milk production and reproductive losses such as abortion. It can 
spread through milk consumption, posing health risks to humans. This study aimed to investigate the 
presence of Brucella infection in a dairy herd with a history of abortions and the risk practices associated 
with bovine brucellosis. A cross-sectional study, conducted from January to March 2024, investigated a 
dairy herd of 36 cattle, with 47.22% (17/36) identified as adult cows. Milk, blood, and serum samples 
were collected.  Cattle over six months old (n=31) were tested for brucellosis using both the Rose Bengal 
Plate Test (RBPT) and competitive ELISA (c-ELISA), with both tests performed on the same samples. 
Brucella DNA was detected using Real-time Polymerase Chain Reaction (qPCR) targeting the IS711 
insertion sequence. Specific genes, BruAB_0168 and BMEII0466, were amplified to identify Brucella 
abortus and Brucella melitensis, respectively. Cohen’s Kappa statistic was used to assess the level of 
agreement between RBPT and c-ELISA results. A focus group discussion used to assess potential risk 
practices associated with brucellosis focusing on abortion history, handling and disposal of aborted 
materials, management of aborting and sick cows, contact with other livestock and wildlife, routine 
health monitoring, and biosecurity practices. As the study targeted a single farm, potential risk practices 
were evaluated qualitatively rather than statistically.  Serological testing revealed Brucella exposure in 
the herd, with 41.94% (13/31) testing positive using the RBPT and 74.19% (23/31) testing positive using 
c-ELISA. qPCR identified Brucella DNA in three out of 36 serum samples, with one sample specifically 
confirmed as Brucella abortus. These findings confirm Brucella infection in the herd. A comprehensive 
reproductive health strategy and ongoing monitoring are needed to improve herd health and reduce 
economic losses.  
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Introduction 

Brucellosis, a zoonotic infection caused by 
bacteria belonging to the Brucella genus, affects a 
diverse group of animals, ranging from domestic 
species like cattle, sheep, and goats, to wildlife 
such as bison, elk, and marine mammals. This 
disease poses substantial economic losses and 
public health concerns globally (Corbel, 2006; 
Godfroid et al., 2014). Species of Brucella are 
gram-negative, facultative intracellular bacteria, 
categorized under the Brucellaceae family in the 
α-2 subdivision of Proteobacteria (Xiang et al., 
2006). Based on phylogenetic studies, ten Brucella 
species have been known to exist, including B. 
abortus, which affects cattle, B. melitensis in sheep 
and goats, and B. suis in pigs. Other species such 
as B. canis, B. ovis, and B. neotomae infect canines, 
ovines, and desert woodrats, respectively. Marine 
mammals like dolphins and seals host B. ceti and 
B. pinnipedialis, while B. microti and B. inopinata 
have been associated with voles and humans (de 
Figueiredo et al., 2015; El-Sayed and Awad, 2018). 
Among these, B. melitensis, B. abortus and B. suis 
are the primary species linked to human disease. 
Human infections due to B. canis are rare, while 
no such cases have been documented with B. ovis 
or B. neotomae (Kılıç et al., 2021). The ability of 
newly identified Brucella species recognized as a 
source of infection remains largely unexplored 
(El-Sayed and Awad, 2018). 
 
Brucellosis often manifests as reproductive issues 
in livestock, including abortions, retained 
placenta, fetal death, genital infections, and 
sterility (Kubuafor et al., 2000; Probert et al., 2004; 
Corbel, 2006; Godfroid et al., 2011a; Megersa et al., 
2011). These reproductive problems undermine 
the productivity and profitability of dairy farms 
and pose substantial health risks to humans who 
interact with diseased animals or consume 
contaminated animal products (Pappas et al., 
2006). The economic impact of abortion caused by 
Brucella infections is profound, with estimates 
reaching approximately US $3.4 billion annually 
in the animal husbandry sector in India (Singh et 
al., 2015). 
 
In humans, naturally occurring brucellosis is 
mostly derived from animal reservoirs, with only 
sporadic transmissions from person to person 
known to exist (Godfroid et al., 2005). The disease 

spreads through direct or indirect contact with 
infected excretions, including urine, milk, and 
placental tissues (Zvizdić et al., 2006; Otlu et al., 
2008). Despite global efforts to control and 
manage bovine brucellosis, the disease remains 
endemic in various regions, including parts of 
Africa (Pappas et al., 2006). In Tanzania, a 
meta-analysis by Alonso et al. (2016) revealed that 
the proportion of bovine brucellosis overall was 
8.2% [95% CI: 6.5-10.2].  In Mbeya, Sagamiko et al. 
(2018) further reported an overall seroprevalence 
of 9.3% at the animal level, with notable variation 
between indigenous (11.3% [95% CI: 9.4–13.5]) 
and exotic cattle (2.8% [95% CI: 1.4–5.6]), and a 
herd-level prevalence of 32.0%. In Morogoro 
Municipality, a seroprevalence of 21.3% (95% CI) 
according to c-ELISA was noted in smallholder 
dairy farms. Additionally, Weinhäupl et al. (2000) 
reported prevalence of 14.1% in Dar es Salaam, 
12.3% in Lugoba, and 6.8% in the Katavi-Rukwa 
ecological zone (Assenga et al., 2015). Within the 
boundaries of Mvomero district, brucellosis 
prevalence at the level of the farm was 52.9% 
[9/17 farms, 95% CI 28.5–76.1%], with the 
prevalence at the animal level of 7.0% [28/673 
cattle, 95% CI 5.7–8.4%] (Ukita et al., 2021). 
 
While bovine brucellosis at the farm level is 
well-documented in Morogoro, comprehensive 
studies investigating Brucella spp. in dairy cattle 
herds experiencing abortions are limited. This 
case study, conducted in a single dairy cattle herd 
in Mvogogo village, Mikese ward, aimed to 
bridge this knowledge gap by applying molecular 
techniques to look into whether Brucella species 
are present as a potential causative agent of 
abortion. 
 
Materials and methods 
 
Study Area and Herd 
The study was carried out on a single privately 
owned farm in Mvogogo village, Mikese ward, 
within the Morogoro District of Tanzania (Figure 
1). Mvogogo village is situated at around 6°46'0" S 
and 37°54'0" E, with an altitude of roughly 491 
meters. This area experiences a tropical weather 
pattern, having an average temperature around 
23°C and a bimodal pattern of rainfall, where the 
little rains occur from November to December 
and the long rains from March through May. The 
annual rainfall typically falls between 800 and 
1200 mm (Masawe, 1999). The soils are 



 

 

predominantly clayey and loamy, ideal for 
farming, and the natural vegetation includes 
savanna grasses, shrubs, sporadic trees, and forest 
patches (Masawe, 1999). Figure 1 shows the study 

area boundary, showing the geographic limits of 
the research site within Morogoro District, 
Tanzania. 
 

 
Figure 1 
The study area boundary, showing the geographic limits of the research site within Morogoro District, Tanzania 

 
 
The farm practices livestock rearing exclusively, 
focusing specifically on cattle. The study involved 
a herd of 36 cattle, consisting of 31 females and 5 
males, all of which were Ayrshire crossbreeds, a 
cross between Ayrshire and local breeds known 
for their high milk production. The herd was 
comprised of 17 adults older than 4 years, 9 cattle 
aged 1 to 4 years, 5 calves under 6 months, and 5 
calves over 6 months to 12 months. Among the 17 
adult cows that had already calved, 7 had 
experienced abortion while 10 had not. The cattle 

were housed in four sheds, each with distinct 
management practices: calves in sheds A1 and A2, 
replacement heifers in B1, and milking and dry 
cows were co-housed in B2, ensuring care specific 
to each group's age and production stage. The 
farm employed extensive management with 
regular pasture grazing and Artificial 
Insemination. Table 1 below summarizes the 
characteristics and reproductive status of the 
cattle herd. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Table 1 
Demographic and reproductive characteristics of the cattle from the investigated dairy herd 
 

Variable Category N 

Sex Male 5 
 Female 31 
Age Calves 5 
 Heifers 14 
 Adults 17 
Parity Level Never Produced 14 
 Once 0 
 Twice 1 
 Thrice 5 
 More 11 
 Not Applicable 5 
Reproductive Status Never produced 10 
 Pregnant 4 
 Lactating 13 
 Dry 4 
 Not Applicable 5 
Abortion History Yes 7 

 No 10 

 
 
Study Design and Sample Size 
The study employed a cross-sectional design 
focusing on a single dairy farm that experienced 
notable abortion incidents. The entire herd, 
consisting of 36 cattle, was included in the sample 
to investigate the presence of Brucella spp. 
 
Sample Collection  
Blood Collection and Handling 
Aseptic blood collection was performed from the 
jugular vein of each animal when 10 milliliters of 
blood was drawn into two types of vacutainer 
tubes. The initial blood collection was done using 
a plain vacutainer tube for serological tests. After 
being left to clot at room temperature throughout 
the entire night, the blood samples were 
processed the next day, with the sera carefully 
transferred into 1.8 ml labeled Cryovials, 
avoiding contact with the clots. The second tube 
was a Heparin-coated vacutainer tube for whole 
blood collection. The collected blood was 
thoroughly mixed with the Heparin by tilting the 
tube in different directions (Fonseca et al., 2023). 
Blood samples were labeled with the cattle ID, 
collection date, and sample type, then placed in a 
chilled box with ice packs for transport to the 
laboratory at the College of Veterinary Medicine 
and Biomedical Sciences, Sokoine University of 
Agriculture, for analysis. Upon arrival, they were 

kept in storage at -20°C. 
 
Milk Collection and Handling 
Milk samples were collected from 13 lactating 
cows   using a 50ml Falcon conical centrifuge 
tube. Each selected cow provided 40ml of milk, 
drawn from all four teats of the udder to ensure 
representativeness. Before milk collection, udders 
and teats were sanitized with a mild disinfectant 
to prevent contamination. Samples were collected 
using sterile techniques, with initial streams 
discarded (Mugizi et al., 2015). Subsequently, the 
samples were labeled with the specific cattle 
identification number, date of collection, type of 
sample, and the stage of lactation and promptly 
chilled in a cooler with ice packs for 
transportation to the laboratory at the College of 
Veterinary Medicine and Biomedical Sciences at 
Sokoine University of Agriculture. 
 
Assessment of Risk Practices 
In addition to biological sample collection, a focus 
group discussion was conducted with farm staff 
to gather information on potential risk practices 
associated with brucellosis. The discussion 
focused on abortion history, handling and 
disposal of aborted materials, management of 
aborting and sick cows, contact with other 
livestock and wildlife, routine health monitoring, 
and biosecurity practices. 



 

 

Laboratory Analysis 
Serological Assays 

a. Rose Bengal Plate Test 
Serological testing for Brucella was initially 
performed using the Rose Bengal Plate Test 
(RBPT), a quick agglutination test outlined by 
Díaz et al. (2011). A 30 μl drop of serum and 
controls was pipetted onto each section of the test 
plate, adjacent to a 30 μl of RBPT antigen. Each 
serum and antigen drop was mixed with a fresh 
toothpick, and the plate was manually rocked in 
circular motions for about 4 minutes. Afterward, 
the results were read in good lighting, with 
visible clumping indicating positive results 
(Corbel, 2006).  
 

b. Competitive Enzyme-Linked Immunosorbent 
Assay (c-ELISA) 

The serum samples were examined for 
Immunoglobulin G antibodies using SVANOVIR* 
Brucella-Ab C-ELISA kits (Article numbers 
SV-104893 and SV-104894). Following the 
manufacturer’s instructions, 45 μl of Sample 
Dilution Buffer was introduced into every well 
for the serum samples, controls, and conjugate 
controls. Positive, weak positive, and negative 
serum controls were added to designated wells in 
duplicates, along with 5 μl of sample dilution 
buffer for the conjugate control wells. Then, 5 μl 
of the test samples were incorporated in 
duplicates. A 50 μl monoclonal antibody (mAb) 
solution was added to all wells, followed by 
thoroughly mixing for 5 minutes and incubating 
for 30 minutes at ambient temperature (18–25°C). 
The plates were rinsed four times with 
PBS-Tween Buffer, and then 100 μl of Conjugate 
Solution was introduced to each well. Following 
this, the plates underwent incubation for an 
additional 30 minutes under ambient conditions. 
After the second washing, 100 μl of Substrate 
Solution was introduced into every well and 
incubated for 10 minutes. The reaction was then 
ceased by introducing 50 μl of stop solution into 
each individual well, and the optical density (OD) 
readings at 450 nm were obtained using a 
microplate photometer.  For validation, the 

Conjugate Control (Cc) OD should be 0.75–2.0, 

the Positive Control PI should be 80–100, the 

Weak Positive Control PI should be 30–70, and 

the Negative Control PI should be less than 30. A 

PI < 30% was considered negative, while a PI ≥ 
30% was considered positive. 
Genomic DNA Extraction  

The HighPrep™ Blood and Tissue DNA Kit 
(BioNordika, Stockholm, Sweden) was used to 
extract genomic DNA (gDNA) from milk samples. 
Initially, 1000 μl of the milk sample was added to 
bead tubes, with controls prepared using 
nuclease-free water (negative control) and Zymo 
Community Microbial Standard (positive control). 
After adding 300 μl of lysis buffer (AS Buffer) and 
vortexing, the tubes were processed using a bead 
beater and centrifuged to separate the 
supernatant. To the supernatant, an aliquot of 20 
μl of Proteinase K solution was infused and 
subjected to incubation at 65°C. MAG-S1 beads 
were then introduced, along with 430 μl of 
ethanol. After thorough mixing and incubation at 
ambient temperature, the samples were placed on 
a magnetic plate to separate the beads. The beads 
were rinsed twice with 70% ethanol, permitted to 
dry in the open air, and subsequently 
reconstituted in 100 μl of MB elution buffer. DNA 
was eluted by incubation at 65°C, then detached 
from the beads and preserved at -20°C for further 
use. 
 
Genomic DNA extraction derived from whole 
blood and serum samples was executed utilizing 
the QIAamp® Blood Mini Kit (Qiagen, Hilden, 
Germany). The process started with the addition 
of 20 μl of QIAGEN protease to a 1.5 ml 
microcentrifuge tube, then adding 200 μl of 
sample and 200 μl of Buffer AL. After giving this 
mixture a vigorous vortex, it underwent 
incubation for ten minutes at 56°C. After a brief 
centrifugation to eliminate droplets, 200 μl of 
ethanol (96-100%) was infused. Subsequent to 
vortexing, the mixture was centrifuged once more. 
It was then transferred to a QIAamp Mini spin 
column in a 2 ml collection tube and centrifuged 
at 6000 x g (8000 rpm) for 1 minute. The column 
was rinsed with 500 μl of Buffer AW1 and 
centrifuged again, then washed with 500 μl of 
Buffer AW2 and centrifuged at maximum speed 
(20,000 x g; 14,000 rpm) for 3 minutes. The 
column was centrifuged once more to remove any 
residual Buffer AW2 before being moved to a 
fresh 1.5 ml microcentrifuge tube. Finally, 200 μl 
of Buffer AE was added, and the column was kept 
at room temperature for one minute, after which 
DNA was eluted via centrifugation at 6000 x g 
(8000 rpm) for one minute, resulting in 
high-quality DNA suitable for further procedures 
like PCR. 
 



 

 

Identification of Brucella with Real-time PCR Assay 
To determine the genus Brucella, the extracted 
genomic DNA was analyzed by targeting the 
IS711 insertion sequence gene via the use of 
gene-specific primers listed in Table 2 and a 
Real-time PCR technique. For distinguishing 
Brucella abortus and Brucella melitensis, additional 

genotyping was conducted with primer/probe 
sets described in Table 2, targeting the 
BruAB_0168 genes for Brucella abortus and the 
BMEII0466 gene for Brucella melitensis (Kumar et 
al., 2018). 
 

 
Table 2 
Primer and Probe Sequences for Real-Time PCR Detection of Brucella Genus, Brucella abortus, and Brucella 
melitensis. 
 

S/
N 

Genotype Primer Sequences (5’-3’) Target Primer 
size (bp) 

1 Brucella 
species 

F          GCTTGAAGCTTGCGGACAGT 
R         GGCCTACCGCTGCGAAT 
Probe FAM-AAGCCAACACCCGGCCATTATGGT 

IS711 20 
17 
24 

2 B. 
melitensis 

F         TCGCATCGGCAGTTTCAA 
R         CCAGCTTTTGGCCTTTTC 
Probe FAM-CCTCGGCATGGCCCGCAA 

BMEII0466 18 
18 
18 

3 B. abortus F          GCACACTCACCTTCCACAACAA 
R          CCCCGTTCTGCACCAGACT 
ProbeFAM-TGGAACGACCTTTGCAGGCGAGATC 

BruAB_0168 22 
19 
25 

 
The PCR master mix was composed of 10 μl of 
PrimeTime Gene Expression Master Mix (2X), 1 μl 
of Primer/Probe assay, 2 μl of DNA template, 
and 7 μl of nuclease-free water to achieve a final 
volume of 20 μl. The PCR conditions involved an 
initial denaturation at 95°C for 3 minutes, 
followed by 40 cycles of 15 seconds at 95°C for 
denaturation, 1 minute of annealing, and 1 
minute of extension at 60°C. Each run included 
two positive and two negative controls. Samples 
were considered positive if their cycle threshold 

(CT) value was ≤35. The Real-time PCR was 
conducted using a 7500 Real-Time PCR System 
from Thermo Fisher Scientific (Waltham, 
Massachusetts, United States). 
 
Data Analysis 
Cohen’s Kappa statistic was used to assess the 
level of agreement between RBPT and c-ELISA 
results. Data from the focus group discussion 
were analyzed qualitatively to identify potential 

risk practices associated with brucellosis. As the 
study was limited to a single farm, no statistical 
analysis was performed; instead, patterns and 
practices were described narratively. 

Results  

Seroprevalence of Brucella spp. 
Among the 31 cattle over six months old, 41.94% 
(13/31) tested positive for Brucella spp. using the 
Rose Bengal Plate Test (RBPT), while 74.19% 
(23/31) were positive by competitive ELISA 
(c-ELISA). These results are summarized in Table 
3. Notably, all cattle that were RBPT positive were 
also c-ELISA positive. The level of agreement 
between RBPT and c-ELISA was assessed using 
Cohen’s Kappa statistic, yielding a value of 0.40, 
which indicates moderate agreement.  
 

 

 

 



 

 

Table 3 
Seroprevalence as determined by RBPT and c-ELISA 

Test Result Number of Samples (n=31) Percentage (%) 

RBPT Positive 13 41.94 
 Negative 18 58.06 
c-ELISA Positive 23 74.19 
 Negative 8 25.81 
RBPT & c-ELISA Positive 13 41.94 

 Negative 8 25.8 

 
 
Identification of Brucella with Real-time PCR 
Out of the 13 milk samples, 36 whole blood 
samples, and 36 serum samples tested, only three 
serum samples showed amplification with Cycle 
threshold (CT) values considered positive 

according to the protocol (≤35), indicating the 
presence of Brucella DNA. Among the three 

amplified samples, one was specifically identified 
as Brucella abortus. The other two samples did 
not show amplification with primers specific for 
Brucella abortus or Brucella melitensis, resulting in a 
bovine brucellosis prevalence of 8.30% on the 
farm. Table 4 illustrates the summary of Real-time 
PCR results for detecting Brucella species.  
 

 
Table 4 
Summary of Real-time PCR Results for Brucella spp. DNA Detection in Dairy Cattle Herd 
 

Sample Type  Samples Tested (n) Positive Samples (n) 
(CT value Range) 

Negative Samples (n) 

Serum 36 3 (CT: 33.8 – 35) 33 
Blood 36 0 36 
Milk 13 0 13 

 
 
Risk Practices 
Primary risk practices for brucellosis included 
exposure to other livestock and wildlife, 
inadequate isolation of aborting and sick animals, 
unsafe handling practices, absence of routine 
health monitoring, and insufficient biosecurity 
measures. 

Discussion 

This study investigated several key aspects of 
brucellosis in the dairy cattle herd under 
investigation. Specifically, it examined the 
seroprevalence of brucellosis within the herd and 
the presence of Brucella DNA in samples from the 
cattle.  
 
Brucella Seroprevalence  
The seroprevalence result from c-ELISA (74.19%) 
indicated a high exposure rate to Brucella in cattle 
older than six months, suggesting that a 
substantial proportion of the herd had been 
exposed to the pathogen at some point. The 

Competitive ELISA demonstrated high sensitivity 
(100%) and specificity (99.7%) in detecting 
antibodies associated with natural Brucella 
infections. Its ability to differentiate infected cattle 
from those vaccinated with Brucella abortus 
strain 19 emphasizes its effectiveness and 
reliability as a diagnostic tool for accurately 
identifying ongoing natural infections in the herd 
(Nielsen et al., 1995). This high prevalence affirms 
brucellosis as a major health concern on the 
investigated farm. Moreover, the observed 
disparity between the RBPT and c-ELISA results, 
as illustrated in Table 3, highlights the differences 
in detection sensitivity between the two methods.  
RBPT detected 41.94% (13/31) positivity, while 
c-ELISA identified 74.19% (23/31). Both tests 
agreed on 41.94% (13/31) positivity. Of the five 
males tested, two (40%) were positive on c-ELISA 
but negative on RBPT, suggesting differing test 
sensitivities. The agreement between the two 
serological tests was assessed using Cohen’s 
Kappa statistic, which yielded a value of 0.40, 
indicating moderate agreement. This suggests 
that while both tests identify overlapping cases, 



 

 

c-ELISA detects a higher number of seropositive 
animals compared to RBPT. This finding aligns 
with a study conducted in Zimbabwe, where 
c-ELISA also demonstrated a higher 
seroprevalence in the cattle herd (Matope et al., 
2011). Nonetheless, the study conducted in Mbeya 
region revealed that the general seroprevalence 
across the herd was 32.0%; 50.5% [95% CI: 
40.9-59.9] in indigenous cattle and 4.2% [95% CI: 
1.3-12.4] in exotic cattle (Sagamiko et al., 2018). 
Likewise, the Kasulu District of Tanzania study 
indicated that the total seroprevalence of 
anti-Brucella antibodies in individual animals was 
30.8% [95% CI: 25.5 - 36.2] (Swai et al., 2021). 
While our study revealed a notably higher 
seroprevalence of brucellosis on the dairy farm 
compared to other studies, it was important to 
consider several contributing factors. Differences 
in herd size, management practices, and the 
implementation of biosecurity measures can have 
a substantial effect on seroprevalence rates. In this 
farm, several poor management practices were 
identified that may have contributed to the 
persistence and spread of the infection. For 
example, although farm workers reported that 
aborted fetuses and placental tissues were buried, 
the absence of standardized protocols for deep 
burial, disinfection, and supervised disposal 
likely reduced the effectiveness of this practice in 
containing Brucella organisms. Inadequate burial 
depth or exposure during handling may have 
allowed environmental contamination and 
subsequent infection of other animals. 
Furthermore, aborting and sick animals were not 
isolated from the rest of the herd, increasing the 
risk of direct transmission through contact or 
shared resources. This is particularly concerning, 
as infected cattle shed large quantities of Brucella 
through genital discharges following abortion or 
calving, heavily contaminating the environment 
and facilitating rapid spread to susceptible 
animals. Although shedding typically decreases 
two to three months after abortion or calving, 
some animals may continue to excrete the 
pathogen intermittently throughout life (Godfroid 
et al., 2011b; Wang et al., 2022). In addition to 
these management failures, the farm was exposed 
to other livestock and wildlife, which may serve 
as reservoirs or carriers of Brucella, contributing 
to reinfection or introduction of new strains. The 
absence of routine health monitoring further 
compromised early detection and control efforts, 
allowing infected animals to remain undetected 

and potentially infectious for extended periods. 
Moreover, the lack of basic biosecurity measures, 
such as controlled animal movement, disinfection 
protocols, and protective gear for workers, 
created an environment in which Brucella could 
spread easily within the herd. These combined 
shortcomings likely played a central role in the 
high seroprevalence observed in this study. 
Moreover, the large difference in seroprevalence 
between this study (n=36) and other studies 
conducted in Mbeya (n= 1211 from 178 farms) 
and Kasulu District (n= 285 from 27 herds) 
(Sagamiko et al., 2018; Swai et al., 2021), may 
reflect both the influence of sample size and the 
presence of unique farm-level risk practices. 
 
Identification of Brucella Species 
Real-time PCR provided specific confirmation of 
Brucella DNA in serum samples, as demonstrated 
in Table 4, including the identification of Brucella 
abortus. This molecular evidence supported the 
serological findings but indicated that not all 
seropositive cases corresponded to detectable 
Brucella DNA, possibly due to the stage of 
infection or the type of sample analyzed. Studies 
have shown that Brucella bacteria are not 
consistently present in the bloodstream or milk, 
especially in chronic cases, potentially leading to 
false-negative PCR results when using these 
sample types (Sreevatsan et al., 2000). Similar 
observations were made by Capparelli et al. 
(2009), who reported that while serological tests 
for Brucella detection demonstrated high 
sensitivity (100%), their specificity was lower, 
ranging from 40% to 48% compared to 
bacteriological tests like culture and PCR. This 
variation suggests that animals may test positive 
serologically but not bacteriologically due to the 
intermittent presence of Brucella bacteria in 
samples such as milk or blood. To improve 
detection accuracy, repeated sampling over time 
or using alternative sample types such as 
reproductive tissues, lymph nodes, or vaginal 
swabs could enhance PCR sensitivity. These 
approaches may improve diagnostic accuracy, 
particularly when investigating brucellosis 
prevalence in livestock herds, where serological 
tests alone may not capture all active infections 
(Capparelli et al., 2009). Molecular techniques, 
such as real-time PCR, are crucial in Brucella 
detection by targeting specific DNA segments. 
They are especially valuable for confirming 
Brucella diagnoses and are widely used in 



 

 

epidemiological research to identify active 
infections accurately (Navarro et al., 2002; Probert 
et al., 2004). The detection of Brucella DNA in 
8.3% of the cattle indicated an active infection on 
the farm during the study period. Notably, all 
positive cases were cows without a history of 
abortion, with one testing positive in both RBPT 
and c-ELISA, one in c-ELISA only, and one 
seronegative in both tests. These findings 
highlight the potential for subclinical infections 
and the limitations of relying solely on serology, 
emphasizing the value of molecular diagnostics 
like real-time PCR in identifying carriers and 
enhancing brucellosis control strategies. 
Importantly, no DNA of Brucella melitensis was 
detected, suggesting its absence in the tested herd.  
Moreover, this finding aligns with reported 
brucellosis prevalence rates in Tanzania. Alonso 
et al. (2016) reported an overall brucellosis 
prevalence of 8.2% [95% CI: 6.5-10.2] in Tanzania, 
while other studies conducted in Dar es Salaam 
and Lugoba observed higher rates of 14.1% and 
12.3%, respectively (Weinhäupl et al., 2000). 
 
This study presents some limitations. The sample 
size was relatively small (n = 36), which limited 
the statistical power. It was also restricted to a 
single dairy farm, so the findings may not be 
generalizable to other farms or regions with 
different management practices or 
epidemiological conditions. Lastly, the 
cross-sectional design and use of only serum, 
blood, and milk samples for PCR detection may 
have missed some cases, particularly in animals 
with chronic infections or localized bacterial 
presence, potentially resulting in false-negative 
results. 

Conclusion 

This study investigated the presence of Brucella 
spp. in a dairy cattle herd in Morogoro, revealing 
a high seroprevalence of brucellosis, with 74.19% 
of cattle older than six months testing positive 
using competitive ELISA. Real-time PCR detected 
Brucella DNA in 8.30% of the cattle, all of which 
were cows without a history of abortion, 
suggesting subclinical infections. The persistence 
of infection appears to be strongly associated with 
specific management shortcomings, including the 
failure to isolate aborting and sick animals, 
inconsistent disposal practices for aborted 
materials, exposure to other livestock and wildlife, 

inadequate biosecurity measures, and lack of 
routine health monitoring. These practices likely 
facilitated environmental contamination and 
ongoing transmission. 

Recommendation 

This study provided valuable insights into 
Brucella seropositivity and abortion history, but 
future research with a larger population could 
enhance understanding and generalizability 
while building on these findings.  
 
Based on the detection of Brucella DNA in 
asymptomatic cattle and the high seroprevalence 
observed, regular serological testing and 
molecular diagnostics should be implemented in 
dairy herds. These measures would enhance early 
detection and management of brucellosis, 
reducing the potential for subclinical infections to 
act as reservoirs and mitigating the risk of 
widespread transmission and associated 
economic losses. 
 
In addition, farm-level biosecurity practices 
should be strengthened, particularly through the 
isolation of aborting and sick animals, proper 
supervision of disposal methods for aborted 
materials, and restricting access to livestock areas, 
to prevent environmental contamination and 
disease spread within the herd. 
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