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Abstract
The aim of this study was to determine the seroprevalence of brucellosis in sheep and goat herds in Duhok
and Sumel districts of northern Iraq. A total of 600 serum samples (400 sheep and 200 goats) were used
and screened for brucellosis by serological method indirect ELISA test. The number of seropositive
animals determined in Duhok was 12 (6.0%) and 7 (7.0%) for sheep and goats, respectively. Brucella
was positive in 19 out of 300 animals, together with an overall animal level seroprevalence of 6.3%. The
number of brucellosis seropositive animals in Sumel was found 15 (7.5%) and 7 (7.0%) for sheep and
goats, respectively. Seroprevalence of brucellosis at an overall animal level was found to be 7.3%. In this
study, brucella was positive in 41 out of 600 sheep and goat sera. The results showed that seroprevalence
of brucellosis was 6.75% (27/400) for sheep and 7.0% (14/200) for goats. Systematic investigations
should be conducted in these study areas in order to accurately evaluate the prevalence of brucellosis and
to effectively implement eradication strategies.
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1. Introduction
Although small ruminants are of great importance in the livelihood of producers, the productivity of
sheep and goats in developing countries remains low because of inadequate feeding, poor management
systems and diseases. Brucellosis is one of the most restrictive infectious diseases in sheep and goat
production (Alemneh and Akeberegn, 2018).
According to the Food and Agriculture Organization (FAO), the World Health Organization (WHO) and
the Office International des Epizooties (OIE), brucellosis is still one of the most important and
widespread zoonoses in the world (Lopes et al., 2010). Brucellosis is a source of economic concern in
many parts of the world due to reduced productivity, abortions, weak offspring and significant barriers
to livestock trade and exports (Bano and Lone, 2015).
Brucellosis is a highly infectious, chronic disease in livestock and humans caused by Brucella bacteria
(FAO, 2018). Brucella melitensis, B. abortus, B. suis and B. ovis infect small ruminants, cattle, pigs and
sheep, respectively (Franc et al., 2018). Except for B. ovis, all of Brucella spp. has zoonotic potential,
with B. melitensis being the most pathogenic for humans (Poester et al., 2013).
Risk factors for brucellosis seroprevalence of sheep and goat flocks were reported as breed, contact with
other animals (cattle, sheep, goats, others), frequency of disinfecting practices (per year), animals
incorporated to the flock during the previous year, membership in a farmers animal-health organisation,
feeding, type of grazing, mate control, origin of the farm, and trashumance (Reviriego et al., 2000).
Primatika et al. (2016) reported that some risk factors for Brucella infection of small ruminants included
large herd size, high animal density, lack of corral hygiene, keeping sheep in addition to goats,
uncontrolled animal movements, shared communal pastures, and intermingling of herds.
Small ruminants are considered the main source of human infection (Primatika et al., 2016). Jaff (2016)
reported that the prevalence and incidence of human brucellosis in Iraq was still high. Therefore, it is
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important to determine the prevalence of brucellosis and possible risk factors in small ruminants in this
region, and thus to provide solutions for eradication of the disease. The aim of this study was to determine
the seroprevalence of brucellosis in sheep and goat herds in Duhok and Sumel districts of northern Iraq.
2. Material and Methods
2.1. Study area and collection of samples
Study was carried out in the districts of Duhok and Sumel in northern Iraq. Sumel is about 20 kilometers
west of the provincial capital of Duhok (Dosky, 2012). There are about a million head of sheep and goats
in Duhok. Sheep and goats are grazed separately or together under the common grazing system in Duhok,
which has a wide pasture area (Alhamada et al., 2017).
Five farms with at least 100 head sheep and 50 head goats were selected in each district. Forty sheep and
20 goats from each farm were randomly selected as study material. Approximately 10 ml of blood was
collected from the jugular vein of each animal, labeled and transported to the Veterinary Directorate of
Duhok. Samples were collected from non-vaccinated animals.
2.2. Serological analyses
Blood samples stored immediately at 4 °C were centrifuged for 10 minutes at 3000 rpm and the sera were
stored at -20 °C until tested. All serum samples were screened for brucellosis by serological method
indirect ELISA test. Serum obtained from sheep and goats were tested for anti-Brucella IgG antibodies
using ELISA kits according to the manufacturer’s instructions. Serum was considered serologically
positive when a positive result was recorded on the test (Alhamada et al., 2017). The percentage of
seropositive animals against the total number of animals tested was determined (Polak and Zmudzinski,
1999).
Data were entered into Microsoft Office Excel 2016 and frequency analyses were performed SPSS
version 20 (SPSS Inc., Chicago IL, USA).
3. Results
Population size and the number of seropositive animals according to farms in Duhok and Sumel are
shown in Table 1 and Table 2. The number of seropositive animals determined in sheep and goats in the
farms studied in Duhok were 4, 4, 3, 2, and 6, respectively, while the farms in Sumel were 5, 7, 5, 2, and
3, respectively.
In the study, a total of 600 serum samples (400 sheep and 200 goats) were used for detection of Brucella.
Seroprevalence of brucellosis according to animal species in Duhok and Sumel are shown in Table 3.
The number of seropositive animals determined in Duhok was 12 (6.0%) and 7 (7.0%) for sheep and
goats, respectively. Brucella was positive in 19 out of 300 animals, together with an overall animal level
seroprevalence of 6.3%.
As shown in Table 3, the number of brucellosis seropositive animals in Sumel was found 15 (7.5%) and
7 (7.0%) for sheep and goats, respectively. A total of 22 animals were serologically positive in this
district. Seroprevalence of brucellosis at an overall animal level was found to be 7.3%.
Table 1. Population size and the number of seropositive animals according to farms in Duhok
Farm no
1
2
3
4
5
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Total population
(heads)
Sheep
Goat
135
300
622
332
280

65
100
78
105
120

Tested animals
(heads)
Sheep
Goat
40
40
40
40
40

20
20
20
20
20

Seropositive animals
n (%)
Total
Sheep
Goat
4 (6.7%)
4 (6.7%)
3 (5.0%)
2 (3.3%)
6 (10.0%)

2 (5.0%)
3 (7.5%)
3 (7.5%)
0
4 (10.0%)

2 (10.0%)
1 (5.0%)
0
2 (10.0%)
2 (10.0%)
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Table 2. Population size and the number of seropositive animals according to farms in Sumel
Farm no

Total population
(heads)
Sheep
Goat

1
2
3
4
5

335
140
314
420
584

95
110
86
100
180

Tested animals
(heads)
Sheep
Goat
40
40
40
40
40

20
20
20
20
20

Seropositive animals
n (%)
Total
Sheep
Goat
5 (8.3%)
7 (11.7%)
5 (8.3%)
2 (3.3%)
3 (5.0%)

3 (7.5%)
7 (17.5%)
1 (2.5%)
2 (5.0%)
2 (5.0%)

2 (10.0%)
0
4 (20.0%)
0
1 (5.0%)

Table 3. Seroprevalence of brucellosis in sheep and goats in Duhok and Sumel districts
District
Duhok

Sumel

Species
Sheep
Goat

Tested animals
(heads)

Positive cases
Number
%

Negative cases
Number
%

Overall

200
100
300

12
7
19

6.0
7.0
6.3

188
93
281

94.0
93.0
93.7

Overall

200
100
300

15
7
22

7.5
7.0
7.3

185
93
278

92.5
93.0
92.7

Sheep
Goat

4. Discussion
In this study, brucella was positive in 41 out of 600 sheep and goat sera. The results showed that
seroprevalence of brucellosis was 6.75% (27/400) for sheep and 7.0% (14/200) for goats. Contrary to the
findings of this study, Ljung (2013) and Rajala et al. (2016) revealed that brucella was more prevalent in
sheep than goats. Whereas, Sintayehu et al. (2015) reported that goats were about four times more likely
to be infected than sheep. Franc et al. (2018) reported an average prevalence ranging from 0% to 88.8%
in sheep and goats in Africa and Asia.
Seropositivity values of 6.0% and 7.5% for sheep herds in Duhok and Sumel were higher than the values
reported as 0.7% by Reviriego et al. (2000) in Spain, 0.9% by Mokhtar et al. (2007) in eastern Sudan,
0.8% by Sintayehu et al. (2015) in Ethiopia, and 0.9% by Lakew et al. (2019) in Ehiopian-Somali pastoral
communities. On the other hand, when compared with the findings of this study, higher seropositivity
values for sheep was reported by Al-Majali et al. (2007) in southern Jordan (37.6%), Aşkar et al. (2013)
in Turkey (13.5%), Gholizadeh et al. (2013) in Iran (31.7%), Rajala et al. (2016) in Tajikistan (11%), AlGriw et al. (2017) in north west Libya (9.2%), and Al-Busultan et al. (2018) in Iraq (57.94%). In addition,
higher seroprevalence for sheep (31%) in Duhok, Iraq were reported by Alhamada et al. (2017).
In this study, the 7.0% seropositive value of goat herds was found to be lower than 34% reported by
Gholizadeh et al. (2013) in Iran, and the values reported by Al-Busultan et al. (2018) as 62.5% and
Alhamada et al. (2017) as 34% in Iraq. However, compared with the findings of this study, lower
seroprevalence rates of brucellosis were reported for goat herds in eastern Sudan (Mokhtar et al., 2007),
Ethiopia (Dabassa et al., 2013; Sintayehu et al., 2015), Tajikistan (Ljung, 2013; Rajala et al., 2016), and
north west Libya (Al-Griw et al., 2017).
The overall seroprevalence of sheep and goat brucellosis recorded in Duhok (6.3%, 19/300) and Sumel
(7.3%, 22/300) was lower than total prevalence value (59.5%, 97/163) reported by Al-Busultan et al.
(2018) in Iraq, but higher than those (2.34%, 9/384 and 1.56%, 6/384) reported by Dabassa et al. (2013)
in Ethiopia. On the other hand, prevalence of Brucella determined by Salih (2010) as 6.51% in sheep and
goats in Iraq was consistent with the findings of the study. Variations observed in brucellosis
seroprevalence studies might occur due to agro-ecological differences of study areas, sample size, animal
management, diagnostic test used and production systems (Lakew et al., 2019).
5. Conclusion
In conclusion, this study showed the seroprevalence of Brucella in sheep and goats reared in Duhok and
Sumel districts of northern Iraq. There are not many studies showing the prevalence of brucellosis in
these regions, so that no studies have been conducted in the Sumel region. The seroprevalence of ovine
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and caprine brucellosis have been studied in different countries of the world. Al-Busultan et al. (2018)
reported that the prevalence of brucellosis varies not only between countries but also within countries,
and that demographic, occupational, cultural and socioeconomic factors may play an important role in
this variation. Brucellosis is a significant productivity and reproductivity problem in small ruminants. It
is useful to improve the control and prevention methods by considering the possible risk factors to reduce
economic losses occuring due to brucellosis in sheep and goat herds. Systematic investigations should be
conducted in these study areas in order to accurately evaluate the prevalence of brucellosis and to
effectively implement eradication strategies.
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