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Short Communication
Seroprevalence of Brucellosis among high risk individuals in Guilan, Iran
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Abstract
BACKGROUND: Brucellosis is a major public health problem in developing countries and has remained endemic in Iran.
The aim of this study was to investigate the Seroprevalence of Brucellosis among high risk individuals in Guilan, Iran.
METHODS: In a cross-sectional study, 478 blood samples from people living in rural areas (n = 292) and 186 slaughterhouse workers were screened by slide agglutination and microplate agglutination tests. Seropositive specimens were
analyzed with Elisa for IgG and IgM antibody.
RESULTS: Seroprevalence of brucellosis among slaughterhouse workers and the people living in rural areas were 9.8%
(n = 18) and 5.5% (n = 16), respectively (p = 0.04). A significant association was observed between the seropositivity
and type of abattoir (p = 0.04) and contact with animals (p = 0.02) among slaughterhouse workers as well as consumption of unpasteurized milk products (p = 0.02) in people living in rural areas. IgG antibodies titer was higher than IgM
in seropositive cases of the slaughterhouse workers and the people living in rural areas.
CONCLUSIONS: Seroprevalence of brucellosis in slaughterhouse workers was higher than people living in rural areas.
Consumption of raw products and direct contact with domestic animals were found to be significant risk factor for
brucellosis. High titer of IgG antibody among the two study groups indicated that most seropositive subjects were in
chronic phase of brucellosis.
KEYWORDS:

Brucellosis, Seroprevalence, Agglutination Tests, Elisa.
J Res Med Sci 2011; 16(10): 1366-1371

B

rucellosis as a worldwide zoonosis disease remains an important public health
problem in many countries around the
world, especially those in the Middle East.1 In
Iran, human brucellosis is endemic and continuously reported from various part of the
country.2 The prevalence of brucellosis in Iran
has been reported from 0.5% to 10.9% in different provinces.3 This disease is usually transmitted from infected animals to man by direct
contact or by consumption of raw milk that
was infected with Brucella organisms.
Consumers of unpasteurized dairy products

especially from areas of endemic infection are
at a significant risk of food-borne brucellosis.4
In Iran, traditional eating habits including the
consumption of unpasteurized milk and fresh
cheese and butter, is particularly common in
the rural areas. These products are the primary
causes of the spread of brucellosis.2 Brucellosis
is also an occupational hazard. Slaughterhouse
workers and others involved in animal handling are at a higher risk of direct inoculation
by skin abrasion, mucous membranes and inhalations.5, 6. Isolation of Brucella bacteria from
clinical sample is the gold standard for diagno-
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sis of brucellosis. In the absence of bacteriologic method, a variety of serologic tests can be
made on the basis of high or rising titers of
specific antibodies for diagnosis of brucellosis.
The serum agglutination test (SAT), which is
the most commonly used test, will detect antibodies against B.abortus, B.suis, and
B.melitensis. False negative reactions due to
blocking antibodies are seen and therefore dilutions of serum should be made to avoid the
prozone phenomenon. Micro plate agglutination test (MAT) can be used for detection of
Brucella antibody by a serial dilution method
and avoiding prozone phenomenon. The enzyme-linked immunosorbent assay (ELISA)
test for Brucella is an important method to assess specific antibody titer in brucellosis. Early
in infection, antibodies of IgM class predominate; followed shortly by a switch to IgG antibodies. The IgG antibody has a delayed appearance, although it is found together with
IgM 4 weeks after the initial antigenic stimulus.7 Determination of the seroprevalence of
brucellosis and the major risk factors of it
among high risk groups are very important for
understanding of the nature of the disease and
eradication of brucellosis. The aim of this
study was to determine the seroprevalence of
brucellosis among people living in rural areas
as well as slaughterhouse workers and evaluation of specific antibodies in seropositive subjects by ELISA method.

Methods
A cross-sectional epidemiological study was
carried out from May to October 2009 to determine the seroprevalence and identify risk
factors among people living in the rural areas
and slaughterhouse workers in Guilan province, north of Iran. A total of 478 blood samples were collected voluntarily from all male
slaughterhouse workers (n = 186) and 292 people living in rural areas (105 male and 187 female) by quota sampling method. Subjects
from rural area that participated in this study
lived in the region of Roudsar, a city in the east
of Guilan province. This area is divided into 2
agro-climatic zones, sub mountain region (3

villages) and plain region (4 villages). Slaughterhouse workers that took part in this study
were staffs of two slaughterhouse, an industry
in the center (Rasht region) and traditional abattoir in the eastern of Guilan province
(Langeroud region) which were the only active
slaughterhouses in the this province. All participants were given informed written consents
to participate in this study. For serology assay,
blood samples were centrifuged (3000×g for 10
min) and each serum was divided into aliquots
and stored at –20°C until tested for presence of
Brucella antibodies.
All sera were screened using slide agglutination test and the micro plate agglutination
test. A titer of 1:160 or greater was considered
positive for specific agglutination Brucella antibodies. Seropositive specimens were analyzed
by ELISA tests for detection of IgG and IgM
antibodies. ELISA kite purchased from a commercial company (IBL, Hamburg, Germany)
for human sera and was used based on the
manufacturer’s instructions. Based on ELISA
kite the Optical Density (OD) cut-off values of
seropositive samples were chosen to be > 0.5
for IgG and IgM.
Statistical analysis: The analysis was performed using SPSS version 12 for Windows.
Chi-square and Fisher exact tests were used to
compare categorical variables. P value less
than 0.05 was considered as statistically significant. Categorical variables were shown by
number and percentage.

Results
Out of 186 slaughterhouse workers, 18 (9.8%)
subjects showed presence of antibodies against
Brucella antigen by SAT and MAT methods.
Likewise, 5.5% (16 out of 292) of people living
in rural areas showed presence of antibodies.
A significantly higher seroprevalence of
brucellosis among slaughterhouse workers
was found compared to the people living in
rural areas (p = 0.04). In the slaughterhouse
workers, a significant difference of seropositivity was observed in two types of abattoir (p =
0.04), age groups (p = 0.001), duration of work
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IgG and 2 (33.3%) subjects higher level of IgM
were detected. In the one slaughterhouse
workers that showed both IgG and IgM, IgG
titer was more than IgM.

categories (p = 0.001) and contact with animals
(p = 0.02) (Table 1). All positive cases in rural
areas had a history of unpasteurized and fresh
milk products consumption especially chesses
(p = 0.02). Seropositivity was significantly associated with sex and were higher among men
(p = 0.04). Seroprevalence was found to be insignificantly higher among people living in
sub-mountain areas compared to plain regions.
The analysis of ELISA technique indicated that
all sera that showed positive agglutination by
SAT and MAT were positive by ELISA method
except for 4 cases (25%) in people of rural areas
and 3 cases (16.6%) of slaughterhouse workers.
Table 2 shows the frequency of individuals
with antibody concentration higher than determined cut-off values. Among the six rural
subjects that showed both IgG and IgM antibodies, in the 4 (66.7%) subjects higher level of

Discussion
Brucellosis has remained an important publichealth problem and zoonotic infection in many
developing countries particularly in Mediterranean region. In Iran, despite all efforts to control
this disease, it is still endemic and has been reported in different province including in the
north of Iran, Guilan.3 All Brucellosis infections
in humans are due to the direct or indirect contact with infected animals and eating habits.
Brucellae are found in a great numbers in the
milk and abortive products of infected animals
and thus brucellosis has become an occupational disease especially in slaughterhouse

Table 1. Characteristics of study subjects and distribution of seroprevalence of brucellosis
n
No. seropositives (%)
P-value
A) Slaughterhouse workers
Age(years)
<25
25-35
36-45
>45
During of work(years)
<10
10-20
>20
Contact with animal
Sheep
Cattle
Sheep+Cattle
Type of abattoir
Traditional
Industrial

0.001
33
62
57
36

0(00.0%)
1(1.6%)
6(10.5%)
11(30.5%)

103
46
37

2(1.9%)
7(15.2%)
9(24.3%)

32
69
85

7(21.8%)
3(4.3 %)
8(9.4%)

46
140

8(17.3%)
10(7.1%)

105
187

9(8.75%)
7(3.4%)

76
216

6(7.89%)
10(4.63%)

236
56

16(6.7%)
0 (0%)

0.001

0.02

0.02

B) People living in rural areas
Sex
Male
Female
Region of living
sub mountain
Plain
consumption of milk products
unpasteurized
pasteurized

0.04

0.141

0.02
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Table 2. Prevalence of Brucella IgM and IgG antibodies among high risk group individuals
n
IgG
IgM
IgG and IgM
P-value
Slaughterhouse workers
People living in rural areas

15
12

13(86.6%)
5(41.6%)

workers. The present study was conducted to
determine the seroprevalence of brucellosis in
high risk groups including the abattoir workers and people living in rural areas. In Iran,
few studies have been carried out on brucellosis especially on slaughterhouse workers and
rural areas.
In this study, seroprevalence of Brucella antibodies were found 5.4% among people living
in rural areas. Higher seroprevalence rates
were reported in rural areas of other countries,
such as 26.2% in Saudi Arabia,9 18% in
Uganda10 and 13% in Nigeria.11 Data from developing countries in the Mediterranean basin,
particularly the Middle East, reported seroprevalence rates ranging from 8% in Jordan12, 5
to 12% in Lebanon and Kuwait.13, 14 All of the
seropositivite subjects in rural areas had a history of infected cheese and milk consumption.
In the other studies, consumption of fresh
cheese and milk produced from unpasteurized
milk was reported to be a significant risk factor
for brucellosis.4, 15, 16 According to our findings
similar to another study in rural areas15 seropositivity was higher in males. A study in the
urban areas showed a higher incidence of
brucellosis in females.17 The higher rate of seroprevalence of brucellosis in males compared
to females was probably due to an increased
involvement of men in farming domestic animals and handling their products in rural areas. We found no significant difference of seroprevalence between the people living in submountain than plain region. The variation in
prevalence rates of brucellosis among population in different geographical locations and
countries may be due to variation in existence
of disease among animals, occupational contact and social habits of different population.14
In the present study, seropositivity was
found to be 9.8% among slaughterhouse workers. In Iran, very few studies have been carried
out on slaughterhouse workers. In the study of
Karimi et al.,18 a higher rate in slaughterers

1(6.6%)
1(8.4%)

1(6.6%)
6(50%)

0.0001
0.07

was reported (20%). The prevalence of brucellosis shows marked variation between countries. The seroprevalence of brucellosis among
slaughterhouse workers was reported to be
35% in Saudi Arabia,9 37.6% in Algeria19 and
4.1% in Brazil.8 In the present study, a higher
seropositivity was observed in the older age
group. A maximum percentage (30.5%) was
seen in the age group of above 45 years. The
study of Abo-Shehada et al. also showed an
increase in seroprevalence with advancing
age.20
A significant association between the seropositivity and duration of job of was observed
in the current study. Karimi et al. also highlighted a strong association between brucellosis and duration of occupational exposure.18
The result of the study revealed a high seroprevalence of Brucella among slaughterhouse
workers who were in contact with sheep. In
abattoir workers who are in direct contact with
raw meat and carcasses of infected animals,
infection probably occurs through cuts and
wounds to the bare hands or through splashing of infected blood or other fluid to the conjunctiva. In these cases infection was mainly
due to the direct contact with domestic animals
and their products specially sheep. Contact
with animals has been reported as one of the
important risk factors for brucellosis in other
studies.9, 21 Higher seropositivity was found
among slaughterers working in traditional abattoir compared to industrial one. To our
knowledge, this study was the first report on
the seroprevalence of brucellosis among workers of the two type abattoir. However, Mukhtar and Kokab22 reported opposing results.
They found no relationship between the workers of two abattoir types (government and
army) and seroprevalence of brucellosis.
Results by Elisa method indicated that 86%
of sera from slaughterhouse workers had significantly elevated IgG levels. In the rural areas, IgG antibodies were positive in 41.6%
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while IgM were found in 8.4% and both IgM
and IgG positivity was in 50% of subjects.
Among the subjects that showed both IgG and
IgM antibody, IgG titer was more than IgM. In
many studies that ELISA was used, it was determined that IgG positivity and increase in of
antibody titers were considerably valuable in
cases with chronic infections.23, 7 Moreover, in
countries where the disease is highly endemic,
a large proportion of the population may have
persistent Brucella specific IgG antibodies.24

Conclusion
Based on the findings of our study, we conclude that seroprevalence of brucellosis is high
in slaughterhouse workers owing to their close
contact with animals specially sheep. This
study confirmed the endemicity of brucellosis
among people living in rural areas and consuming raw products with animal origin were
identified as the main risk factors. High titer of
IgG antibody was shown among slaughter-

house workers and people living in rural areas
that indicats more subjects were in chronic
phase. In the few cases, IgM antibodies were
detected from sera of subjects which is important to diagnose brucellosis in acute phase.
Evaluation of IgG and IgM antibody by ELISA
method can be important for recognizing
brucellosis in different stages.
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