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Abstract                                                                                                                                                  

Background: Human brucellosis is a zoonotic and potentially life threatening multi-
system disease of bacterial origin. It is a disease with a non-specific manifestation. It can 
occur at any age and affect any organ. Brucellosis is caused by Brucella organism and 
acquired by direct contact of infected animals or indirectly by ingesting unpasteurized milk 
and products of milk.                                                                                                                                                                
Objective: To estimate Brucella antibodies among febrile patients attending Al Matamma 
Hospital (Sudan) using the standard agglutination test (SAT) and Rose Bengal tests.                                                                                                                                                                                  
Materials and methods: Sera were collected from febrile patients. Brucella antibodies 
were investigated by the standard agglutination test and Rose Bengal plate test.                                                           
Results: 150 patients presented with different clinical symptoms in Al Matamma hospital 
screened against Brucella antigen by using two serological tests Rose Bengal plate test and 
the SAT. The study showed that 30 patients (20 %) were positive by Rose Bengal and 14 
patients (9.3 %) were positive by SAT.                                                                                            
Conclusion: The tube dilution method of the SAT is the most practical and sensitive 
procedure for the diagnosis of brucellosis. The Rose Bengal plate test is a reliable, 
inexpensive test and may be the test of choice for screening of brucellosis. 
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Introduction     

The incidence of brucellosis in people in different countries and regions of the world is 
associated with local traditional practices, and closely related to animal resources.  
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The Consumption of unpasteurized milk and milk product such as cheese and yoghurt, 
made from such milk in regions with high concentration of infected animal population is 
the major factor in incidence of infection1. Brucellosis is a severe acute febrile disease, 
caused by Brucella melitensis, Brucella abortus and Brucella suis.  It is true a zoonosis in 
that virtually all human infection is acquired from animals. Brucellosis was first recognized 
as disease affecting humans on the island of Malta in the 19th and early 20th centuries. 
Brucella organisms can be found worldwide. But brucellosis is more common in countries 
having poorly standardized or ineffective animal and public health programs2. Brucellosis 
in humans and animals is increasing in certain parts of the world, especially in developing 
areas of the Mediterranean Region, Middle East, western Asia and parts of Africa and Latin 
America3. In Mediterranean and Middle East countries the annual incidence of brucellosis 
in people varies from less than 1 up to 78 cases per 100,000, however, over 550 cases have 
been reported from confined endemic areas where no animal control measures are applied. 
Up to 77 cases per 100,000 people have been reported from certain communities of south 
European countries in which animal control measures are mandatory4.                                                                                                        
In Sudan many surveys were conducted to determine the incidence of human Brucellosis 
.In 1978 found that 14% of persons contacted with diary animals gave positive reaction5. 
Human cases remain unrecognized and treated symptomatically as other diseases or as 
"fever of unknown origin", because the disease expresses many non-specific symptoms 
which confused with other febrile conditions. The study was designed to detect the 
prevalence of the Brucellosis among those who attended the hospital with non-specific 
symptoms and they are dairy products consumers or contact with dairy farm system. The 
death rate of untreated or inadequate treated cases in different parts of the world varies 
from 2 to 5%6. This study was conducted in Al Matamma Hospital (Sudan) to elucidate the 
relationship between the disease state and animal associated habits to shed more light on 
the disease phenomenon.  

Materials and methods     

This was a descriptive approach and a comparative case study. The study variables 
dependent (frequency of Brucella antibodies) and independent (age, gender, clinical 
symptoms). The study was carried out at Al-Matamma town that is localized in River Nile 
State (Sudan). Total population of this town is about 1, 325, 896 people who follow open 
life of animal husbandry. They keep their dairy animals in their houses for milk supply. 
The economy is mostly agricultural and their consumption of dairy products is very high.  
A pilot study was first carried out in Al-Matamma Hospital.  
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The standard agglutination and Rose Bengal tests were chosen for internal quality control, 
and reagents were checked with positive and negative controls. Patients investigated were 
attending Al-Matamma Hospital with signs and symptoms of brucellosis.                                  
A total of 150 venous blood specimens were collected, and the study was run from March-
May 2010. A structural questionnaire was designed and demographic data were recorded, 
e.g. name, age, gender, and residence. Venous blood was drawn, and blood specimens were 
left for two hours before separation of sera and transfer to clean tubes and stored at - 20º C 
until examined. Two different serological tests were performed to detect presence of 
Brucella antibodies:                                                                                                                                           
1. Rose Bengal plate test:  This was a screening test for brucellosis. The antigen used was a 
lyophilized culture or Brucella abortus strain 19 obtained from Central Veterinary 
Laboratory (Soba, Sudan). The antigen was reconstituted in normal saline and cultured in 
tryptic soya agar plates. The plates were incubated at 37º C in 5-10% CO2 in sealed 
desiccators. The growth was harvested in phosphate buffered saline  pH 7.2 (0.85 Na CI, 
0.2 gm potassium chloride, 1.15 gm disodium hydrogen phosphate, and 0.2 gm potassium 
hydrogen in 1000 ml distilled water) and killed with 0.3% of formalin. Antigen for Rose 
Bengal plate test was prepared by depositing the bacterial suspension by centrifugation at 
3,000 rpm for 10 minutes at 4º C, and then uniformly re-suspended in phenol saline 
suspension. 1 ml 1 % of Rose Bengal in distilled water was added to antigen suspension. 
The mixture was stirred for 2 hours at room temperature and the mixture was filtered 
through cotton wool. They were then centrifuged at 10,000 rpm to deposit the stained cells 
which were uniformly re-suspended at the rate of 1g cells to 7 ml diluents (21.1 g of 
sodium hydroxide, dissolved in 353 ml of phenol saline followed by 95 ml of lactic acid 
adjusted to 1056 ml phenol saline). The color of the suspension should be intense pink and 
the supernatant of the centrifuged samples should be free from the stain. The pH should be 
4.0. After filtration through cotton wool; the suspension was adjusted to a pack cell volume 
approximately 8%, and kept at 4° C. the test procedure starts by thawing the stored sera 
specimens at room temperature. Equal volumes of undiluted sera and antigen were placed 
on plate, mixed together, rocked by hand for four minutes after which the test was read. 
Only positive sera were retained for serum agglutination test. Agglutination was recorded 
as negative, weak positive, positive, strong or strong positive.                                                                                                                
2. Standard agglutination test:  In this test the antigen suspension was agglutinated in the 
presence of the homologous antibodies in the tested specimens. The test procedure starts 
bringing specimens and reagents to room temperature. The test was done by 2 methods:                                                 
# The rapid slide test where sera and reagent were mixed. The positive sera prepared for 
the tube agglutination test for confirmation by using serial double fold dilutions.                                                                           
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# Rapid slide agglutination test: One drop of serum specimen was placed in a dry clean 
slide. After well shaking the reagent, one drop was added and mixed well with stirrer stick. 
Slide was rotated by hand for two minutes and the result was read. Agglutination seen in 
any circle is indicative of positive result and proceeds for tube agglutination test. Tube 
agglutination test: Eight small plastic test tubes placed in rack were labeled up. Serial two 
fold dilutions were made. 1.9 ml of 0.85% saline was dispensed into the first tube and 1.0 
ml to the remaining seven tubes. 0.1 ml of patient serum was added into the first tube and 
mixed well. 1.0 ml from the first tube was dispensed into the second tube and well mixed. 
This doubling dilution was continued up to the seventh tube. 1.0 ml from the seventh tube 
was discarded and the eighth tube contained only saline as control. The reagents bottles 
were well shaken and one drop of antigen suspension was added to each tube and mixed 
well and was incubated over night at 37°C. The tubes were examined after appropriate 
incubation and checked for agglutination. The titer was taken from in the last tube showing 
agglutination. The study data were analyzed by the Statistical Package for Social Science 
(SPSS) programme. Chi square and T-test were applied to compare between the different 
proportions. Approval of Al Neelain University Ethical Committee (Sudan) was granted, 
and verbal consent of all patients enrolled in the study was taken.                                       

     Results   

150 patients presenting with different clinical symptoms were screened for Brucella 
antibodies using the Rose Bengal plate test and the standard agglutination test (Table 1). 

Table (1):       Reactivity of standard agglutination and Rose Bengal tests 
according to age incidence 

 

Age range 
(years) 

Rose Bengal test SAT Both Tests p. Value 

Neg. Pos. Neg. Pos. Neg. Pos. 

 

 

0.05 

 

Less than 15  7 3 10 0 7 0 

15 – 30 51 14 60 5 46 1 

31 – 45 30 7 30 7 24 1 

46 – 60 23 5 28 0 23 0 

More than 60 9 1 8 2 0 1 
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72 (48%) of the patients studied were males and 78 (52%) were females. The number of 
positive cases by the Rose Bengal plate test was 30 cases (20%), and the negative cases 
were 120 (80%). Regarding the standard agglutination test there were 14 (9.3%) positive 
cases and 136 (90.7%) negative cases. The study showed that 16 (10.6%) males and 14 
(9.3%) females were found positive by the Rose Bengal plate test; and 6 (4%) male and 
8 (5.3%) females were found positive by the standard agglutination test. 3 (2%) out of 
the 150 patients investigated were found positive by both tests (2 were males and one 
was a female).The age range of the targeted patients was less than 15 years and up to 
more than 60 years old. Highest reactivity by the Rose Bengal plate test was 9.3 % in the 
age range 15-30 years. While the highest reactivity by the standard agglutination test 
was 4.7 % in the age range 31-45 years (Fig. 1). The analysis of variance using Chi 
square and T- test showed no significant difference between sex and clinical symptoms 
of the patients studied. Also there was no significant difference in the incidence of 
brucellosis between males and females (p = 0.452). There was a high association 
between the presence of Brucella antibodies and the complaint of fever (p = 0.000), 
headache (p = 000), and weight loss (p = 0.036). There was no association between 
Brucella antibodies and fatigue (p = 0.120), and back pain (p = 0.061). Furthermore, the 
study showed no significant difference in other brucellosis symptoms (p = 0.05).  

 

 

Fig. (1)     Frequency rate of positive cases according to age incidence 
 

Al Tahir, 2016: Vol 1(1) 

http://ajmscinfo/


6 

 

African Journal of Medical Sciences                      http://ajmsc.info 
 

 

Discussion 

The incidence rate detected by the Rose Bengal plate test was found to be 20%, which is 
higher than that obtained by the standard agglutination test (9.3%). The incidence was 
slightly higher among males (10.7%) than females (9.3%). These findings were similar 
(19.2%) to other studies conducted in Arab7. Also in this study the incidence rate was 
higher (20%) than that found in Sudan8 where 14.9% prevalence rate of human brucellosis 
in persons in contact with dairy animals was detected. Abeer (2007)9 reported 16% 
incidence among dairy workers in Khartoum State. Furthermore, the incidence of 
brucellosis in this study was found slightly higher in males (10.7%) compared with females 
(9.3%). This difference between males and females was found statistically insignificant. 
However, the incidence rate of brucellosis among males (10.7%) reported in this study was 
nearly similar to that reported (10.2%) by Yagoub et al (2006)10 in Iraq; and the females 
incidence (9.3%) was lower than that reported (14.1%) by these workers. On the other 
hand, this study showed an insignificant age difference among the patients studied (p = 
0.05). This may reflect that the attack of the disease is not age associated. The age range 
15-30 years was the most commonly affected (9.3%) with brucellosis. This may be 
explained by the fact that people in this age range are occupationally more in contact with 
dairy animals. In this context, fever was highly associated with the presence of Brucella 
antibodies in patients investigated ((p = 0.000).                                                                                                       
To conclude, the tube dilution method of the standard agglutination test is the most 
practical procedure for the presumptive diagnosis of brucellosis. The Rose Bengal plate test 
is a reliable, inexpensive test and may be the test of choice for screening of brucellosis. The 
positive results in this study give a higher incidence of Brucella antibodies in the sera of 
patients in contact with dairy animals or consuming unpasteurized dairy products. This should 
be taken into consideration when attempts are made to control and eradicate brucellosis in 
Al Matamma area (Sudan). It is the responsibility of both the clinician and the bacteriologist 
to make sure that both the clinical information and laboratory techniques to be strictly applied 
for proper diagnosis of brucellosis. Early diagnosis, treatment, and prevention of brucellosis 
should be encouraged by the health authorities at Al Matamma area to eradicate the disease.      
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