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ABSTRACT 
Background: Brucellosis is a major health problem worldwide, especially in developing countries. Following infection 
with brucella, antibodies appear in the serum and its titer detection can help us to evaluate the course and epidemic 
status of the infection. The aim of this study was to determine the seroprevalence of anti-brucella antibody titer in rural 
population of Abhar.  
Patients and methods: In this descriptive study, 300 individuals were randomly selected for whom blood samples were 
screened to determine anti-brucella antibody titter, using standard tube agglutination (STA) and Coombs tests.  
Results: The seroprevalence of anti-brucella antibody titer was 1.25% for STA and 4.58% for Coombs test. Totally, 14 
(5.83%) individuals had titers of 1/80 or higher in STA and/or Coombs tests. 
Conclusions: Our results emphasizes on the necessity of conducting comprehensive and scheduled program of 
seroprevalence survey, particularly in rural area, aimed at reducing brucella prevalence as well as to guide planning and 
resource allocation of decision makers for future interventions.  
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INTRODUCTION  
1Brucellosis is an important and widely 

prevalent zoonotic disease of man and animals 
(cattle, buffaloes, sheep, goats, dogs, etc) caused by 
Brucella organisms (1). The disease is considered 
by the Food and Agriculture Organization (FAO), 
the World Health Organization (WHO) and the 
Office International des Epizooties (OIE) as one of 
the most widely spread zoonoses in the world (2). 
Brucellosis is diagnosed either by isolation of 
Brucella organism in culture or by a combination 
of serological tests and clinical findings consistent 
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with brucellosis. Isolation of the Brucella organism 
is the definitive means of diagnosis but in practice 
it is difficult due to the early tissue localization, 
exacting culture requirements of the organism and 
also prolonged time required for isolation. In 
practice, blood cultures are positive in 10-30% of 
brucellosis and the remainders are diagnosed 
serologically (3). Therefore, in the absence of 
bacteriological confirmation, a presumptive 
diagnosis can be made on the basis of a single high 
rising titer of specific antibodies. Among a variety 
of serological tests, STA (Standard Tube 
Agglutination) is the most widely used (4).  

This disease can have a considerable impact on 
human and animal health as well as a 
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socioeconomic status, especially in rural areas that 
largely rely on livestock breeding and dairy 
products for their livelihood (5). Hence, attempt 
should be applied to screen the seroprevalence of 
brucella antibody, especially in rural area, for 
planning more efficient health promoting programs 
in the affected areas. For the same reason, in the 
present study, seroprevalence of brucella-antibody 
titer, using STA and Coombs test, was evaluated in 
rural population of Abhar in Zanjan province.  

 

PATIENTS and METHODS 
Study protocol was reviewed and approved by 

the Ethical Committee of Zanjan University of 
Medical Science. Participants were enrolled after 
giving informed consent according to local ethics 
committee guidelines.  

In this descriptive study, performed during 
spring 2007, totally 300 individual, were randomly 
selected from Sonbolabad, Amidabad, Usefabad, 
Khairabad and hosainabad villages in Abhar 
district of Zanjan province. Following completion 
of questionnaire on name, age, sex and place of 
living, blood samples were collected and 
subsequently transferred, in a cool box, to 
Microbiology Department of Zanjan University of 
Medical Science. Serum was removed by 
centrifugation of coagulated blood sample, at 
3000rpm for 10 min and stored at -20 ºC for later 
serological analysis.   

Wright agglutination test (STA): All sera were 
routinely diluted from 1:20 to 1:1280 and STA test 
was performed, as previously described (6), on 
serum dilutions using Brucella abortus standard 
antigen obtained from the Pasteur Institute of 
Tehran, Iran. Serial dilutions of sera were mixed 
with the standard tube agglutination antigen and 
then incubated at 37°C for about 24 hours. Each 
batch of the test, included a positive control and a 

negative control. 
Coombs Wright: The anti-human globulin 

(Coombs) test was performed, as an extension of 

SAT, for detection of incomplete, blocking or non-
agglutinating IgG antibodies, as previously 
described (7) by using anti-human globulin reagent 

(anti-IgG; Ortho Diagnostic Systems, N.J.). 
Positive results were defined as any sample 
showing agglutination with SAT and/or Coombs at 
any level in comparison with the control tube.  

In the present study, titrations of 1:80 was 
accepted as exposure to Brucella (8), and 1:160 or 
greater as presumptive evidence of infection with 
Brucellae, which should be clinically conformed 
by clinician (9,10). Therefore, in our setting, the 
titrations of 1:80 and greater was accepted as 
seropositive.  

 

RESULTS 
Of 300 samples, 60 were discarded as a result of 

hemolysis. Remaining 240 samples belong to 98 
(40.8%) males and 142 (59.2%) females. Tables 1 
demonstrates results of serological tests (STA, 
Coombs) and frequency distribution in 240 
samples.  

In this study, the seroprevalence of anti-brucella 
antibody titer was 1.25% for STA and 4.58% for 
Coombs test .Totally, 14 (4.58%) individuals had 
titers of 1/80 or higher in STA and/or Coombs 
tests. 

 

Table 1. Results of serological tests in 240 samples 

Titer 

Serological test 
STA Coombs 

No (%) M/F ratio No (%) M/F ratio 
Negative 207(86.3) 84/123 172(71.7) 71/101 
1/20 27(11.3) 11/16 40(16.7) 18/22 
1/40 3(1.3) 2/1 17(7.1) 5/12 
1/80 2(0.7) 1/1 8(3.3) 3/5
1/160 - - 2(0.8) 1/1 
1/320 1(0.4) 1/0 - - 
1/640 - - 1(0.4) 0/1 

   STA: Standard Tube Agglutination; M/F: Male to female 

  

DISCUSSION 
The control of brucellosis in animals, and thus 

prevention of disease in humans, depends mainly 
upon the use of efficient diagnostic procedures 
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(11). Although a number of techniques have been 
developed for measuring brucella antibodies, STA 
is probably the most widely used (9).  

In the present study, the seroprevalence of 
brucella antibody titer using STA and Coombs test 
were 1.25% and 4.57%, respectively, which was 
slightly higher than a study conducted in Turkey 
(12). In our country, brucellosis represents a major 
health problem and continuously reported with 
increasing frequency from various parts of the 
country (4). In a study performed among nomads in 
Khozestan province (south-west of Iran), the 
reported seroprevalence of brucella was 6.3% (13). 
In another study conducted on blood donor in 

Boshehr province (South of Iran), of 10,500 
samples, only six sera, with different titers (1/20–
1/40), were detected (14).  

Limited report has been released on 
seroprevalence of brucella antibody determined by 
Coombs test. In a study performed on agricultural 
workers in Spain, of 482 subjects, 15(3.1%) had 
titers of 1/40 or higher to Wright and/or Coombs 
tests (15). Since serological tests are aimed to find 
any foot trace of brucella in affected individuals, in 
addition to main serological test, conduction of 
supplementary tests are recommended for 
relatively precise estimation of its seroprevalence. 

Our results emphasizes on the necessity of 
conducting comprehensive and scheduled program 
of seroprevalence survey, particularly in rural area, 
aimed at reducing the prevalence of  brucellosis as 
well as to guide planning and resource allocation of 
decision makers for future interventions.  
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