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Purpose: Canine leptospirosis and brucellosis are significant zoonotic gram-negative bac
terial diseases that affect humans and animal species. This study was aimed to estimate the
seroprevalence and assess associated risk factors of canine Leptospira and Brucella species
infections in Ambo, Bako, and Gojo Towns, West Shewa Zone, Ethiopia.
Methods: A total of 385 serum samples were collected from randomly selected dogs.
Antibodies against Brucella and Leptospira species infection were tested using the EnzymeLinked immunosorbent Assay technique (ELISA). A structured questionnaire survey was
administered to each dog-owning household to gather information on potential risk factors.
The association between independent and outcome variables was analyzed using the Chi-square
test followed by univariable, and multivariable logistic regression analyses.
Results: The overall seroprevalence of Brucella and Leptospira species infections were found
to be 15.06% (95% confidence interval (ci): 11.64–19.04%) and 4.16% (95% ci: 2.39–6.67%),
respectively. Multivariable logistic regression analysis showed that the town was the significant
risk factor of Brucella species infection seropositivity. Accordingly, dogs found in Gojo ((odds
ratio (OR)): 17.72 CI: 1.17–117.54, p=0.036) and Bako (OR: 7.99, 95% CI: 0.96–66.37),
p=0.054 towns were more at risk to be infected with Brucella species than dogs living in Ambo.
Conclusion: The seroprevalence of Leptospira and Brucella species infections in dogs of
the West Shewa Zone was high and moderate, respectively, suggesting the possible transmis
sion of the disease between dogs and other animals. These infections might be an underrecognized threat to public health and animal welfare. Further research on the identification
of the serovars of Leptospira and biotypes of Brucella circulating in dogs is encouraged.
Finally, knowledge of the comprehensive epidemiology of these diseases is an invaluable
input for veterinarians, healthcare professionals, and policy-makers to avoid or manage
canine leptospirosis and brucellosis.
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The pathogenic bacteria, Leptospira and Brucella species cause leptospirosis and
brucellosis respectively in many species of animals including cattle, sheep, camels,
buffaloes, dogs, and horses around the globe. Leptospirosis and brucellosis are
substantial causes of abortion in dogs.1 In addition to causing economic losses in
the dog breeding industry, these infectious diseases also pose a potential risk to
human health, especially to dog breeders and children who come into close contact
with dogs.2,3
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Canine leptospirosis is one of the zoonotic bacterial
diseases affecting dogs, other animals, and humans
globally.4,5 According to the report of Costa et al,6 every
year 1.03 million people become infected, and 58,900 die
from leptospirosis. Asia, Latin America, and sub-Saharan
Africa have witnessed this high rate of disease and death.
The prevalence of leptospirosis is high in tropical and
subtropical wetlands, due to the climatic and environmen
tal conditions in these regions that support the presence of
Leptospira spp attributes to high temperatures, rainfall,
humidity, the presence of infected domestic and wild ani
mals, and the poor drainage of wastes.7,8 In Sub-Saharan
Africa, the disease is seen as prevalent, knowledge regard
ing its epidemiology is still lacking in most countries.9
Over 200 Leptospira serovars from 17 genospecies
have been identified, and they are distinct from each
other by geographical distribution, their host of infection,
reservoir, and their virulence factors.4,10 Dogs are suscep
tible to most Leptospira serovars, including Canicola,
Iceterohaemorraghiae, Pomona, Grippotyphosa, and other
serovars.11,12 However, dogs are the main hosts for
Canicola
and
Icterohaemorrhagiae
serovars.13
Leptospirosis is recognized to cause late-term abortion in
any pregnant animal, including people.4 In dogs, the com
mon sign of this disease is septicemic, hepatic, and renal
infection with a mortality rate of 10–20%.4,14
Healthy animals or humans become infected when they
come in contact with infected mucous membranes or skin
or milk or vaginal fluid. Besides, humans acquire leptos
pirosis by direct contact with contaminated drinking water
or soil. The main disease reservoirs are rodents, but a
variety of wild and domestic animals, livestock, and insec
tivores are considered as reservoirs. Leptospira enters the
body of the susceptible animal or human through mucous
membranes, conjunctiva, small cuts, abrasions, and possi
bly wet skin.4
Brucellosis is the most common and serious global
distributed zoonotic disease.15 It is an endemic disease in
North and East Africa, including other developing coun
tries, but has not been reported or less recognized.16
Globally, an estimated 500,000 new human cases of bru
cellosis are reported each year.17,18
The genus Brucella has 10 known host-specific species
and causes brucellosis in various domestic animals and
humans.19 B. melitensis, B. abortus, B. suis, and B. canis
are the most recognized species of Brucella known to
cause brucellosis in people.16,18,20,21 Human brucellosis
causes acute febrile illness (undulant fever) which may
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progress to a more persistent form and can also produce
serious complications in muscle-skeletal, cardiovascular,
and central nervous systems.22 B. canis causes asympto
matic infection in humans and may last unconfirmed for a
prolonged period, and thus the symptoms include head
ache, recurrent fever, weakness, fatigue, chills, sweats, and
weight loss.23–25 The zoonotic risk is moderately high in
people who handle rearing dogs in kennels and are
exposed to reproductive tissues and fluids of infected
dogs. However, chasers and proprietors of hunting dogs
are at high risk for transmission of brucellosis from wild
life. Occasional transmission of B. canis from pet canine
to their proprietors has been reported.21,25
Brucella canis is one of the intracellular gram-negative
bacteria that mainly causes reproductive failure in dogs.
The primary sources of brucellosis in dogs are infected
with vaginal discharge and urine of male dogs.26,27 The
disease is mainly transmitted between dogs through geni
tal, oronasal, conjunctiva, and infected placenta.27 Lateterm abortions in bitches, epididymitis in males, and infer
tility in both sexes are the most common symptoms of
canine brucellosis.20,27 Dogs are also infected by B. abor
tus, B. suis, and B. melitensis whenever they share a
common environment with cattle, sheep, goats, and
pigs.26,27
There is no recent data on the seroprevalence of lep
tospirosis of dogs in Ethiopia after the study done by
Moch et al.28 Similarly, there is no accessible study con
ducted on the seroprevalence of canine brucellosis in
Ethiopia. However, there is a report of Leptospira seropre
valence in humans in 200429 and cart horses in 2016;30
and Brucella seroprevalence in cattle in 2011,31 2016,32
and 2020.33 Knowledge about the status of these neglected
diseases in dogs might help to design prevention and
control strategies that limit the spread of Leptospira and
Brucella spp infections to other animals and humans.
Therefore, this research aims to estimate the seropreva
lence of canine Leptospira and Brucella spp infections and
to determine the associated risk factors in Ambo, Bako,
and Gojo towns, West Shewa Zone, Oromia, Ethiopia.

Materials and Methods
Study Areas
The study was conducted in Ambo, Bako, and Gojo towns
of West Shewa Zone of Oromia Regional State, Ethiopia.
Gojo, Ambo, and Bako towns were purposively selected to
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represent highland, midland, and lowland altitudes,
respectively.
Ambo is the administrative center of the West Shewa
Zone of the Oromia region is 114 Km located west of
Addis Ababa. The town has a latitude and longitude of 8°
59′N 37°51′E and an elevation of 2101 meters. The aver
age annual temperature and rainfall are 22° C and 900 mm
respectively. According to Central Statistical Agency
(CSA),34 the total population of Ambo was 48,171, of
which 24,634 were males and 23,537 females.
Bako town, the administrative center of the Bako-Tibe
district, is located 260 Km West of Addis Ababa. The
town has a longitude and latitude of 9°08′N 37°03′E with
an elevation of 1743 meters. The average annual tempera
ture is 19.7 °C while the rainfall is 1281 mm. According to
the Central Statistical Agency, in 2005 Bako town has an
estimated total human population of 18,641, of whom
9370 are men and 9271 women.34
Gojo town is the administrative center of Jeldu district
located 120 Km West of Addis Ababa. The town has a
latitude and longitude of 9.26ʹN 38.09 E and an elevation
of 2905 meters. The mean annual temperature for the town
is 20°C; it receives an annual rainfall of 2500 mm. The
human population of Jeldu district is 202,655 of which
102,796 are females and the remaining 99,859 males.34
There were no recorded or known data on the dog popula
tion in the three towns.
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Study Design
The cross-sectional study design was conducted from
January 2015 to June 2017 to estimate the seroprevalence
of Brucella and Leptospira species infections and to deter
mine their associated risk factors in Ambo, Bako, and
Gojo towns of West Shewa Zone, Oromia Regional State.

Sample Size and Sampling Technique

Dogs found in three towns were the study population.
Only owned dogs were included and the stray dogs were
excluded from the study. These owned dogs were confined
to the home or outdoors. Dogs younger than 3 months of
age were not included in the study due to the presence of
maternal antibodies that exist at an early age.35

In Ethiopia, no study was previously done on canine
leptospirosis and brucellosis seroprevalence. Thus, 8.3%
expected prevalence,28 5% desired absolute precision, and
a 95% confidence interval was used to calculate the
required sample size. The sample size was calculated
based on the Thrusfield36 formula. N= Z2P exp (1 − P
2
exp)/D . Where, Z= 1.96, N= sample size, P exp = expected
prevalence, and D = absolute precision. The calculated
sample size (117) was inflated 3.2 times to account for
clustering of prevalence during multistage sampling.
Therefore, 384 was considered as sample size.
There was no information on the number of dogs in the
three towns. Therefore, it is estimated that the number of
dogs in the towns was evenly distributed. The number of
dog owners living in the study towns was also taken into
account. A multi-stage sampling procedure was used to
choose households for this study. There are three, two, and
one Kebeles in Ambo, Bako, and Gojo towns, respectively.
From each “Kebeles,” four “Gotes” were randomly
selected using the list of Gotes in each Kebeles (sampling
frame) provided by local administrators. The index house
hold in a Gote was selected using a simple random sam
pling technique and subsequent households were surveyed
door to door. Of the sample size (n = 385), 169 samples
were collected from Ambo town, 148, and 68 samples
were collected from Bako and Gojo towns, respectively.

Study Animals

Sampling and Transportation

Domestic owned dogs (Canis familiaris) found in selected
Gotes (“Gote” is a subdivision of Kebele containing 20–30
households and “Kebele” refers to the smallest adminis
trative unit in a district) were sampled during the house-tohouse survey. Dogs in Ethiopia including in the study
towns are primarily used for protection and companion
ship. Dogs are fed with whatever food is available such as
household leftovers and animal products. Vaccination of
dogs against brucellosis and leptospirosis was not prac
ticed in the study areas.

The blood sample was obtained from the dogs’ cephalic
vein using a 10 mL plain vacutainer tubing. The blood
specimens were then centrifuged at 3000 RPM for at least
10 minutes. The sera were harvested and transported to the
Ambo University Veterinary Microbiology Laboratory in
labeled sterile cryovials kept in an icebox with ice packs.
The serum samples were transported to the National
Animal Health Diagnostic Center (NAHDIC) at Sebeta,
under the cold chain, and stored at −20 °C until serological
testing.

Study Population
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Leptospira Species
The serological tests were conducted at the National
Animal Health and Diagnostic Center (NAHDIC),
Sebeta, Ethiopia. Enzyme-linked immunosorbent assay
(NovaTec VetLine Leptospira ELISA, Germany) was con
ducted according to the manufacturer’s instruction to
screen antibodies against Leptospira species infection.
Microtiter strip wells that pre-coated with a Leptospira
antigen were used. Firstly, 100 μL controls and diluted
samples were dispensed into their respective wells.
Secondly, the assay was covered by a foil and incubated
for 1-hour ± 5 min at 37 ± 1°. Thirdly, the content of each
well was aspirated and washed three times with 300 μL of
Washing Solution. Fourthly, 100 μL VetLine Leptospira
Protein A/G Conjugate was dispensed into all wells except
for the blank well. Fifthly, the assay was covered with foil
and incubated for 30 min at room temperature. Again, the
contents of each well were aspirated and washed. Next,
100 μL Tetramethylbenzidine (TMB) Substrate Solution
were dispensed and incubated for 15 minutes at room
temperature in the dark. Finally, the reaction was stopped
by adding 100 µL of stopping solution. Using the ELISA
micro-well plate reader, the optical density (OD) value at
450 nm was recorded and interpreted as the manufac
turer’s instruction.

Brucella Species
The commercial test kits of indirect enzyme-linked immu
nosorbent assay (ID Screen ® Brucellosis Serum Indirect
Multi-species, ID. Vet, France) designed to detect B. abor
tus, B. melitensis, and B. suis were used. The wells of the
indirect Brucella ELISA kit were coated with Brucella
abortus lipopolysaccharide (LPS). The method is per
formed according to the instructions given by the manu
facturer. In brief, after the dilution buffer, negative control,
and positive control were added to the wells. According to
the instruction given, 10 µL serum samples were added to
the remaining wells. Then the test was incubated at room
temperature for 45 minutes and the contents of the wells
were aspirated. Immediately, empty wells were washed
three times by 300 µL of the wash solution. Next,
100 µL 1x conjugate was added to each well and incu
bated at room temperature for 30 minutes. Again, it was
washed three times by 300 µL of the wash solution. Later,
100 µL of the substrate was added to each well and
incubated at 25 °C for 15 minutes in the dark. Finally,
the reaction was stopped by adding 100 µL of stopping
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solution. Using the ELISA micro-well plate reader, the O.
D. value at 450 nm was recorded and interpreted as the
manufacturer’s instruction.

Questionnaire Survey
A structured questionnaire survey was administered to the
dog owners regarding information related to dog husban
dry and others. The close-ended questions included were
age, sex (male, female), breed (exotic, cross, indigenous),
housing system (indoor, outdoor), type of dog feed
(cooked animal products, raw animal products), the exis
tence of other domestic animals in the household (yes, no),
dog owner education level (illiterate, primary, secondary,
tertiary), living area/residence (urban, peri-urban), marital
status of dog-owning household (single, married,
divorced), and presence of rodents in the house. The age
of dogs was categorized as a juvenile (6 weeks to 6
months), adolescent (6 months to 18 months), adult (18
months to 7 years), and geriatric (greater than 7) years
according to Kiflu et al37 and based on owners’
information.

Statistical Analysis
The data from the questionnaire survey and laboratory
findings were filled and coded in Microsoft Excel and
analyzed using STATA version 14.2.38 Chi-square, univari
able, and multivariable logistic regression were used to
evaluate the relationship between independent (potential
risk factors) and outcome variables (seroprevalence). To
identify risk factors associated with infection of the
Brucella species, a multivariable logistic regression
model was used after checking collinearity, and variables
with a p-value < 0.25 in the univariable logistic regression
analysis were selected. An adjusted odds ratio with a 95%
confidence interval (ci) was used to express the degree of
association. The 95% confidence level for the subgroup
and overall prevalence values were calculated using the
exact binomial test. A p-value of < 0.05 was considered
significant.

Ethical Issue
The purpose of the study was clarified to the owners of the
dog and the members of the family, and then verbal
informed consent was obtained from dog owners before
blood sample collection. The verbal informed consent
from the dog owners was approved by the Research and
Ethical Committee of Ambo University. The research team
administered the questionnaire face-to-face. The standard

Veterinary Medicine: Research and Reports 2021:12

Dovepress

Veterinary Medicine: Research and Reports downloaded from https://www.dovepress.com/ by 3.236.231.61 on 11-May-2021
For personal use only.

sample collection protocols were followed to collect blood
samples and dogs were handled with best practices of
veterinary care. All dogs in the study towns were given
an anti-rabies vaccine and anti-parasitic drugs free of
charge and service cost.

Results
Overall Seroprevalence
The majority of the dogs involved in the study were adults
(59.7%), males (76.1%), and had outdoor access (69.1%).
Similarly, most of the dogs studied were indigenous
(76.6%) and dog-owning households also had other
domestic animals (53.3%). About 88.6% of the dogs
sampled were from urban areas, while the remaining
11.4% were from peri-urban areas. The presence of
rodents was reported from 46.8% of dog-owning
households.
The overall seroprevalence of Leptospira and Brucella
spp infection in dogs was 15.06% (95% CI: 11.64–19.04)
and 4.16% (95% CI: 2.39–6.67), respectively. There was
no significant difference in Leptospira spp seropositivity
between study towns (p>0.05). However, Brucella species
seropositivity was significantly different between study
towns (p<0.05) (Table 1).

Risk Factors
Leptospira Species Infection
The results of univariable logistic regression analysis
showed that the age of the dog, sex, housing system,
breed, type of dog feed, the existence of other domestic
animals, dog owner education level, towns, community
type, and presence of rodents were not significantly asso
ciated with Leptospira seropositivity (p>0.05) (Table 2). A
multivariable logistic regression model was not modeled
due to univariable p-values greater than 0.25.

Brucella Species Infection
As shown in Table 3, the age of dogs, sex of the dog,
housing system, the existence of other domestic animals,
dog owner education level, community type, marital status
of the head of the household were not significantly asso
ciated with Brucella seropositivity (p>0.05). Sex of the
dog, type of dog feed, existence of other domestic animals,
dog owner education level, and the marital status of the
household were not fitted to the final model due to their
univariable p-value were greater than 0.25. A multivari
able logistic regression analysis indicated that the town
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was an independent predictor of Brucella species infection
seropositivity (p<0.05).

Discussion
In Ethiopia, there are no recent usable data on the seropreva
lence of leptospirosis and brucellosis in dogs, so the current
study used data from other countries to compare and contrast.
This research report on the infection seroprevalence of the
Brucella species in dogs was the first report from Ethiopia.
The overall seroprevalence of Leptospira species infection
was 15.06%. Our finding on seroprevalence of Leptospira
infection was analogous to the seroprevalence in dogs
(15.6%) in Zimbabwe.39 Similarly, the seroprevalence of
Leptospira infection in the present study was in agreement
with the finding of Spangler et al40 who reported 13.1%
seroprevalence in southeastern Appalachia.
Compared to the present findings, the lower seropreva
lence of leptospirosis was reported in Malaysia (3.1%),
Thailand (4.4%), Brazil (7.1%), and Ethiopia.7,28,41,42 On
the contrary, the higher seroprevalence of Leptospira
infection was reported by Aslantaş et al,43 Delaude et al44
and Pratt et al45 from Turkey, Switzerland, and the
Caribbean Islands of Saint Kitts with the prevalence of
43.96% (51/116), 55.7% (210/377), and 73.2% (74/101),
respectively. These variations in seroprevalence figures
recorded by various researchers may be attributable to
geographical variance (Leptospira lives longer and persists
in hot, humid, and sub-tropical areas), distribution of wild
animals, rodents,9 types of serological test, sample size,
and season of sample collection. Similar to the findings of
Meeyam et al46 the present study did not come up with a
significant association of canine Leptospira seroprevalence
and investigated risk factors like sex and age (p>0.05).
In this study, the seroprevalence of the Brucella infec
tion was comparable to the findings of Mosalanezhad et al,47
who reported 4.9% from companion dogs in Ahvaz, Iran.
The current finding is also consistent with the 7.5% sero
prevalences of B. canis in shelter dogs in Turkey,48 4.9% in
Mississippi,49 and 7.9% in Japan.50
The present study showed that there was a statistically
significant difference in Brucella infection among the
towns. The seroprevalence of Brucella infection was
higher in Gojo and Bako than in Ambo town. In accord
with the present findings, a significant difference in the
seroprevalence of canine brucellosis concerning the loca
tion was also previously reported in southwestern
Nigeria.26 Although the presence of other domestic ani
mals in the households was not significantly associated
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Table 1 Overall Seroprevalence of Leptospira and Brucella Species Infection in Dogs in Ambo, Bako, and Gojo Towns
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Towns

No. Tested

Brucella Species**

No. Positive

Prevalence (95% CI)

No. Positive

Prevalence (95% CI)

Ambo

169

25

14.79 (9.80–21.06)

1

0.59 (0.01–3.25)

Gojo
Bako

68
148

12
21

17.65 (9.47–28.80)
14.19 (9.0–20.86)

7
8

10.29 (4.24–20.06)
5.41 (2.36–10.37)

Overall

385

58

15.06 (11.64–19.04)

16

4.16 (2.39–6.67)

Notes: *Chi-square: 0.45; p-value: 0.797. **Chi-square: 12.40; p-value: 0.002.
Abbreviations: No, number; CI, confidence interval.

with seropositivity, the variation in Brucella species ser
oprevalence between towns could be due to extensive
breeding of cattle and sheep or abundance and uncon
trolled movement of dogs in Gojo and Bako towns.

Thus, dogs might access Brucella spp infected tissues of
these domestic animals. Therefore, the transmission of
disease between dogs and other animals may occur. The
spread of brucellosis between the vulnerable host occurs,

Table 2 Univariable Regression Analysis of Potential Risk Factors Associated with the Seropositivity of Dog Leptospira Species
Infection in Ambo, Gojo, and Bako Towns
Variables

Age

Categories

No. of Tested

Number of Positive (Prevalence)

Univariable
OR (95% CI)

p-value

Geriatric
Adult

51
230

7 (13.73)
34 (14.78)

1.0
1.09 (0.45–2.62)

–
0.847

Juvenile
Adolescent

27
77

4 (14.81)
13 (16.88)

1.09 (0.29–4.12)
1.28 (0.47–3.46)

0.895
0.631

Sex

Female
Male

92
293

12 (13.04)
46 (15.70)

1.0
1.24 (0.63–2.46)

–
0.535

Housing system

Outdoor
Indoor

266
119

38 (14.29)
20 (16.81)

1.0
1.21 (0.67–2.19)

–
0.523

Breed

Exotic
Indigenous
Cross

15
296
74

2 (13.33)
41 (13.85)
15 (20.27)

1.0
1.05 (0.23–4.80)
1.65 (0.34–8.12)

–
0.955
0.537

Type of dog feed

Raw meat
Cooked meat

282
103

41 (14.54)
17 (16.50)

1.0
1.16 (0.63–2.15)

–
0.633

Existence of other domestic animals

No
Yes

181
204

24 (13.26)
34 (16.67)

1.0
1.30 (0.74–2.30)

–
0.352

Dog owner education level

Secondary
Illiterate

125
47

15 (12.00)
7 (14.89)

1.0
1.28 (0.49–3.38)

–
0.613

Primary
Tertiary

98
115

16 (16.33)
20 (17.39)

1.43 (0.67–3.06)
1.54 (0.75–3.18)

0.356
0.239

Bako
Ambo

148
169

21 (14.19)
25 (14.79)

1.0
1.05 (0.56–1.97)

–
0.879

Gojo

68

12 (17.65)

1.30 (0.60–2.82)

0.513

Urban
Peri-urban

341
44

48 (14.08)
10 (22.73)

1.0
1.80 (0.83–3.87)

0.135

No
Yes

205
180

29 (14.15)
29 (16.11)

1.0
1.17 (0.67–2.04)

–
0.591

Towns

Community type

Presence of rodents

38
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Table 3 Univariable and Multivariable Logistic Regression Analysis of Potential Risk Factors Associated with the Seropositivity of Dog
Brucella Species Infection in Ambo, Gojo, and Bako Towns
Variables

No. of

Number of Positive

Tested

(Prevalence)

Adolescent

77

Juvenile

27

Geriatric

Univariable

Multivariable

OR (95% CI)

p-value

OR (95% CI)

p-value

1 (1.30)

1.0

–

1.0

–

1 (3.70)

2.92 (0.18–48.42)

0.454

2.02 (0.12–35.50)

0.628

51

2 (3.92)

3.10 (0.27–35.16)

0.361

2.27 (0.19–26.77)

0.516

Adult

230

12 (5.22)

4.18 (0.53–32.71)

0.173

5.70 (0.69–47.23)

0.106

Male

293

11 (3.75)

1.0

–

Female

92

5 (5.43)

1.47 (0.50–4.36)

0.484

Indoor

119

2 (1.68)

1.0

–

1.0

–

Outdoor

266

14 (5.26)

3.25 (0.73–14.53)

0.123

2.08 (0.44–9.91)

0.356

Cooked meat

103

2 (1.94)

1.0

–

1.0

–

Raw meat

282

14 (4.96)

2.64 (0.59–11.81)

0.205

3.59 (0.74–17.29)

0.111

Existence of other

No

181

6 (3.31)

1.0

–

domestic animals

Yes

204

10 (4.90)

1.50 (0.53–4.22)

0.439

Dog owner education level

Illiterate

47

1 (2.13)

1.0

–

Primary

98

3 (3.06)

1.45 (0.15–14.35)

0.749

Secondary

125

5 (4.00)

1.92 (0.22–16.85)

0.557

Tertiary

115

7 (6.09)

2.98 (0.36–24.93)

0.313

Ambo

169

1 (0.59)

1.0

–

1.0

–

Bako

148

8 (5.41)

9.60 (1.19–77.69)

0.034

7.99 (0.96–66.37)

0.054

Gojo

68

7 (10.29)

19.27 (2.32–159.92)

0.006

11.72 (1.17–117.54)

0.036

Urban

341

10 (2.93)

1.0

–

1.0

–

Peri-urban

44

6 (13.64)

5.22 (1.80–15.18)

0.002

2.56 (0.68–9.68)

0.165

The marital status of the

Divorced

25

1 (4.00)

1.0

–

household

Married

343

14 (4.08)

1.02 (0.13–8.10)

0.984

Single

17

1 (5.88)

1.50 (0.08–25.75)

0.780

Age
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Categories

Sex

Housing system

Type of dog feed

Towns

Community Type

mainly direct contact with an affected animal after abor
tion and sharing a home.51
In the current research, when other domestic animals
were present in the household, the seropositivity of dogs to
Leptospira and Brucella infections was moderately high as
compared to the absence of other domestic animals in the
household owning dogs.
The seroprevalence of Brucella and Leptospira infec
tions was higher in those dogs fed raw meat as compared
to dogs fed cooked meat. This distinction is possible
because cooking animal tissues or meat could kill
microorganisms.
The seropositivity of Brucella infection was relatively
higher in female than in male dogs and peri-urban dogs
than urban dogs. Similarly, the seroprevalence of Brucella
species infection in adult and geriatric dogs was 4.18 and
3.10 times higher, respectively, than the seroprevalence in
young dogs. Dogs held in the outdoor housing system

Veterinary Medicine: Research and Reports 2021:12

(5.26%) had a slightly higher seroprevalence of Brucella
species infection than indoor kept dogs (1.68%). However,
the statistical analysis revealed that there were no signifi
cant differences among categories of these variables con
cerning Brucella species infection.
Leptospirosis and brucellosis are still a serious public
health problem worldwide, and a dog could serve as a
source of infection for other animals and humans.
Ethiopia is an agrarian country with huge untapped live
stock resources dominated by traditional husbandry and
owned by poor farmers. In Africa, Ethiopia ranks second
only to Nigeria in the health burden of zoonotic diseases
and stands in the first place as a hot spot of leptospirosis in
the world.52
The high humidity and rainfall in the studied towns
coupled with the fact that infected dogs remain chronic
carriers and shedders of Leptospira through their urine,42 it
is likely that the environment of the towns is
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contaminated, posing a risk of infection to other animals
and humans.
The present study showed the status of Brucella and
Leptospira infections and their associated factors in dogs
in the study area. In Ethiopia, dog ownership is common,
and humans live in close contact with dogs and other
animals. In addition, there is no vaccination and control
program for brucellosis and leptospirosis. Brucella and
Leptospira circulate between dogs, other animals, and
human beings. Both diseases reduce the productivity of
livestock and induce medical problems in humans.
Although Ethiopia mainly depends on livestock produc
tion, information that supports the prevention and control
of these diseases is not well accessible. Therefore, the
present findings will have an invaluable input to prevent
and control brucellosis and leptospirosis in Ethiopia.
Despite the important findings, the main limitation of
the current study was the failure to identify the serovars of
Leptospira and species of Brucella due to the nature of the
diagnostic kits used. The Brucella ELISA kit in the current
study uses a multi-species conjugate, which recognizes
mammalian antibodies and therefore should work on dog
sera. However, the kit is not validated for canine sera. It
does not detect also Brucella canis hence the results might
be an underestimate. Furthermore, the association of some
significant risk factors like abortion, stillbirth, neonatal
death, retained placenta with Brucella seropositivity were
not assessed. The association of rainfall with Leptospira
seropositivity was not also investigated. Those households
not willing to participate in the study might not be evenly
distributed in all sampling areas and door-to-door sam
pling was done once the index case was identified. These
might entail some bias. Such studies could have given
more data into the epidemiology of brucellosis and leptos
pirosis in the studied dogs. Therefore, the findings of this
study should be observed in light of these limitations.

encouraged on the detection of Leptospira serovar and
Brucella species circulating in dogs. Finally, comprehen
sive knowledge of the epidemiology of these infections is
valuable input for veterinarians, health care professionals,
and policy-makers to manage these infections.
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Conclusions
In conclusion, a relatively high seroprevalence of
Leptospira and moderate Brucella spp infections were
found in dogs of the West Shewa Zone. Consequently,
the risk of contracting these infections is higher among
humans and other domestic animals. Leptospira and
Brucella spp infections might constitute an under-recog
nized threat to public health and animal welfare. The town
is the predictor of Brucella spp seropositivity. None of the
considered variables were independent predictors of
Leptospira spp seropositivity. Further research is
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