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Abstract 

The pregnant women were categorized into three age groups, (20 –28), (29 – 37) and (38 – 46) 

years. One hundred and twenty samples (n=120) were collected from hospitalized women having 

history of abortion. The abortion frequency was once, twice or more than two. Slide 

agglutination was used as screening test and confirmed by Rose Bengal and m Rose Bengal Plate 

tests for all sample sera abortion. From the total serum samples, 5/120 (4.2%) were found 

positive to B.abortus when tested by RBPT,), 8/120 (6.7%) positive when tested by mRBPT, , 

5/120 were found positive to B.abortus when tested by SAT, .Only 2/120 (1.7%) was found 

positive for B. melitensis by SAT.The degree of agreement between the three tests was found 

moderate between RBPT and mRBPT (0.56) and fair between RBPT and SAT (0.37) when 

analyzed by Kappa test. The relationship was found significant between RBPT and mRBPT( p 

0.038) , no significant relationship between RBPT and SAT (P = 0.19) when analyzed by chi 

squire.  

 

 

 

Introduction 

Brucellosis is an infectious disease caused by bacteria of the genus Brucella. It affects many 

mammalian species and is transmissible to humans, thus giving it an important socio-economic 

impact. Making a diagnosis of brucellosis may be difficult because of the unspecific symptoms 

and signs shared with other febrile illnesses (Kaltungo, etal. 2014). 

Isolation and identification of the bacterium was first reported by Bruce and co-workers, when 

they isolated Brucella melitensis from military personnel in Malta (Bruce, 1887). 
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Brucellosis is a zoonotic disease, and virtually all infections derive directly or indirectly from 

exposure to animals and their products. It is generally presents as an acute or subacute febrile 

illness with protean clinical manifestations. To the unaware patient, the acute phase of the 

disease may be experienced as an innocent febrile illness that does not need consultation with a 

physician. However, brucellosis should be treated promptly because the infection may persist, 

and the patient may develop severe complications (Ali and Ameen, 2010). 

Brucellosis in Sudan was first reported from human cases as early as1904.The organism 

was also isolates from camels in Butana area. B.abortus was first isolated from a dairy 

farm in Khartoum, while B.melitensis was isolated from goat’s milk among British 

residents in the El Gezira area, many investigators reported the disease from different parts 

of Sudan (Hassan, 2009). 

The disease can be manifested as three different clinical types according to the duration of 

symptoms: acute (initial 2 months), subacute (2–12months), and chronic (12 months). The 

disease may also be asymptomatic, subclinical, and focal, or present with complications, 

relapses, and re-infections (Pabuccuogluet al., 2011). 

Human and animal infections caused by Brucella are distributed worldwide; the most important 

regions of endemicity are the Mediterranean countries, Asia, and Latin America. It has been 

estimated that the 500,000 new cases of human brucellosis that are reported annually only 

account for about 4% of the total number of cases , since many cases are either not 

communicated or are undetected. The disease represents a health and economic problem in 

countries where programs to control cattle infection have been unsuccessful.(Baldi et a1., 1996). 

Unequivocal diagnosis of brucellosis requires isolation of the causal agent. Blood culture is the 

method of choice, but specimens need to be obtained early, and cultures often need long 

periods of incubation. In addition, failure to detect the pathogen is a frequent occurrence. 

Although in the last few years PCR-based laboratory tests have been proposed, they cannot be 

considered a routine diagnostic method yet. These limitations make serology the most useful 

tool for laboratory diagnosis of Brucella infection.( Serra and vinas,2004). 

In endemic countries, brucellosis is typically acquired through the consumption of dairy 

products. It affects both genders equally, and special attention must be given to those with an 

impaired immunological status such as pregnant women, since entities such as typhoid fever, 
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influenza, and hepatitis E have been shown to be more severe in pregnant women, presenting 

higher mortality rates (Vilchez et al., 2015). 

Spontaneous abortion, which is the loss of a pregnancy without outside intervention before 20 

weeks of gestation, is the most common complication of pregnancy. Up to 20% of.the 

recognized pregnancies will end in spontaneous abortion causes of many abortions are 

unknown. One of the causes of the abortion is infection. Although brucellosis can also result in 

human abortion, it has been debated whether it is any more frequent than with the other 

bacterial infections. Reports from the areas where Brucella melitensis infection is endemic, 

suggest that there is an increased rate of abortion in asymptomatic pregnant women (Nassaj et 

al., 2008) 

 

Material and Methods 

This study was carried out at Khartoum State targeting women with history of abortion in 

2015.One hundred and twenty samples (n=120) were collected from hospitalized women having 

history of abortion. Approval to conduct this study was obtained from patients and verbal 

consent was taken. Four ml of venous blood were collected in plain container after disinfection 

with 70% alcohol, the blood left to clot for 15 minutes, centrifuged at 3000 rpm for 5minutes and 

serum was separated and stored at -20ºC till used. Slide agglutination was used as screening test 

and confirmed by Rose Bengal and m Rose Bengal Plate tests for all sample sera. The serum 

samples and antigen were brought to room temperature. Twenty microliters of each serum 

sample was placed on slide. After shaking the antigen bottle, expelled contents of dropper and 

refilled, one drop (50microliter) of each antigen (B.abortus and B.melitensis) was placed near 

each serum spot. They were mixed thoroughly (using a clean glass or plastic rod for each test) to 

produce a circular or oval zone approximately 2cm in diameter. The mixtures were agitated 

gently for two minutes at an ambient temperature on rocker. Then the results observed under 

high intensity light. Complete absence of agglutination and a clear suspension indicates negative 

result. Agglutination within one minute was reported as reactive or positive result. As for RBPT, 

of serum sample were mixed thoroughly with 

 

 

 

 



International Journal of Advanced Scientific and Technical Research    Issue 6 volume 6, November-December 2016 

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 

©2016 RS Publication, rspublicationhouse@gmail.com Page 13 
 

Results 

A total of one hundred and twenty (n=120) samples were taken from women with history of 

abortion. They were tested for brucella Abs. The pregnant women were categorized into three 

age groups, (20 – 

28), (29 – 37) and (38 – 46) years. The abortion frequency was once, twice or more than two. 

From the total serum samples, 5/120 (4.2%) were found positive to B.abortus when tested by 

RBPT, table (4.3), 8/120 (6.7%) positive when tested by mRBPT, table (4.4), 5/120 were found 

positive to  

B.abortus when tested by SAT, table (4.5). Only 2/120 (1.7%) was found positive for B. 

melitensis by SAT, table (4.6).The degree of agreement between the three tests was found 

moderatebetween RBPT and mRBPT (0.56) and fair between RBPT and SAT (0.37) when 

analyzed by Kappa test. The relationship was found significant between RBPT and mRBPT( p 

0.038) , no significant relationship between RBPT and SAT p.value (0.19) when analyzed by chi 

squire test (table 4.7 and table  

4.8).24Table 4.1: shows that the percentage of women with twice number of abortion 

64/120(53%) higher than women with once number of abortion 37/120(30.9%) and women with 

more than two number of abortion 19/120(15.8%). 

 

Table 1: Frequency of abortion among pregnant women 

Percentage % No. of aborted women Frequency of abortion 

30.8 37 Once 

53.3 64 Twice 

15.8 19 More than two 

100 120 Total 

 

Table2: Frequency of age group 

 Percentage % Frequency Age group 

35 42 20-28 

50 60 29-37 

15 18 38-46 

100 120 Total 
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Table 3: Positive and negative results by RBPT 

Percentage 

% 

Frequency RBPT 

4.2 5 Positive 

55.8 115 Negative 

111 121 Total 

 

Table 4: Positive and negative results of B.abortus   by mRBPT 

Percentage 

% 

Frequency mRBPT 

6.7 8 Positive 

59.3 112 Negative 

111 121 Total 

 

Table 5: Positive and negative results of B.abortusby Serum Agglutination Test (SAT) 

Results Frequency Percentage 

% 

Positive 5 4.2 

Negative 115 95.8 

Total 120 100 

 

Table 6: Positive and negative results of B.meletensisby Serum Agglutination Test (SAT) 

Resuts Frequency Percentage 

% 

Positive 2 1.7 

Negative 118 98.3 

Total 120 100 
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Table 7: Degree of agreement and relationship between RBPT and mRBPT 

mRBT 

 

RBPT 

 

 

Total 

0 1 

0                       Count 

                      %within mRBPT 

                      %within RBPT 

                      % of total 

4 

100% 

57.1% 

33.3% 

0 

0% 

0% 

0% 

4 

100% 

33.3% 

33.3% 

  1                     Count 

                       %within mRBPT 

                       %within RBPT 

                       % of total 

 

 

3 

37.5% 

42.9% 

25.0% 

5 

62.5% 

100% 

41.7% 

8 

100% 

66.7% 

66.7% 

Total                      Count 

                      %within mRBPT 

                      %within RBP 

                      % of total 

 

7 

58.3% 

100% 

58.3% 

5 

41.7% 

100% 

41.7% 

12 

100% 

100% 

100% 

 

Symmetric Measures 

  Value Asymp. Std. Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .526 .209 2.070 .038 

No. of Valid Cases 12    

a. Not assuming the null hypothesis.     

b. Using the asymptotic standard error assuming the null hypothesis.  

 

 

Table 8: Degree of agreement and relationship between RBPT and SAT 

mRBT 

 

RBPT 

 

 

Total 

0 1 

0                       Count 

                      %within mRBPT 

                  %within RBPT 

          % of total 

3 

42.9% 

42.9% 

25% 

4 

57.1% 

80.0% 

33.3% 

7 

100% 

58.3% 

58.3% 

  1                     Count 

                      %within mRBPT 

                  %within RBPT 

                             % of total 

 

 

4 

80.0% 

57.1% 

33.3% 

1 

20.0% 

20.0% 

8.3% 

5 

100% 

41.7% 

41.7% 
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Total                      Count 

                      %within mRBPT 

                  %within RBP 

            % of total 

 

7 

58.3% 

100% 

58.3% 

5 

41.7% 

100% 

41.7% 

12 

100% 

100% 

100% 

 

Symmetric Measures 

  Value Asymp. Std. Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa -.371 .257 -1.287 .198 

N of Valid Cases 12    

a. Not assuming the null hypothesis.     

b. Using the asymptotic standard error assuming the null hypothesis.  

 

Table (9): Distribution of mRBPT results according to age group 

 

mRBPT 

 

Age group Total 

20-28 29-37 38-46 

Positive 3 3 2 8 

Negative 39 57 16 112 

Total 42 60 18 120 

 

Table (10): Distribution of mRBPT  results according to the frequency of abortion: 

 

mRBPT 

 

Frequency of abortion Total 

Once Twice More than two 

Positive 3 3 2 8 

Negative 34 61 17 112 

Total 37 64 19 120 

 

Table (11) Distribution of RBPT results according to age group and frequency of abortion 

 

Age group 

 

Frequency of abortion Total 

Once Twice More than two 

20-28 25 17 0 42 

29-37 12 45 3 60 

38-46 0 2 16 18 

Total 37 64 19 120 

 

Discussion 

According to the present results, it was found that 5/120 (4.2%) of the samples from screened 

women were positive for Brucella abortus when tested by RBPT and SAT whereas 8/120 (6.7%) 

were found positive by mRBPT. However, 2(1.7%) were positive for Brucella meletensis by 
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SAT. The positive samples were not similar in the entire test except one which was positive by 

all the three tests for B. abortus. There was moderate agreement between RBPT and 

mRBPT(0.526) and the association was significant ( P= 0.038) but the agreement was fair 

between RBPT and SAT and the association was not significant (P=0.198). This result agrees 

with previous study done by Karaji et al. (2011) in Iran where the number of positive serum 

samples with modified rose Bengal was twofold higher than conventional rose Bengal test, 

which included all positive samples with rose Bengal, the number of positive diagnosed serum 

samples with modified rose Bengal were nearly two times more than SAT, but it did not include 

all positive samples detected by SAT. On the other hand, this result was not agreed with those of 

Sadeghian et al. (2015) where there was highest level of agreement between RBPT and SAT.In 

the present study there was significant relationship between RBPT and mRBPT, and there was 

statistically insignificant relationship between RBPT and SAT but in another study carried out by 

Karaji et al., (2011) the relationship between RBPT and SAT was significant. However, Ferreira 

et al. (2003) suggesting that the mRBPT and Indirect ELISA could replace RBPT when they 

tested infected sheep with B meletensis.  

In this study we had no gold standard test to determine the sensitivity and the specificity of the 

tests because we did not try to isolate the organism. The study showed that the number of 

positive samples was higher in mRBPT than in RBPT and SAT, this result was in agreement 

with Karaji et al. (2011) and with Ferreira et al. (2003), in which the mRBPT has specificity and 

sensitivity same as indirect ELISA and high level of agreement between them, this makes the 

mRBPT a good screening test for detection of Brucella antibodies from serum sample.The study 

revealed that the number of women having twice number of abortion were (53.3%), higher than 

women having once abortion (30.8%) and women having more than twice abortion (15.8%). The 

percentage of positive cases of Brucella infection was 3/64(4.7%) among women of twice 

number of abortion, 3/37(8.1%) among women of once abortion, and 2/19(10.5%) among 

women of more than twice abortion. However, Kurdoglu, et al. (2015) who showed high rate of 

spontaneous abortion was a more consistent finding rather than high rates of preterm delivery 

and intrauterine fetal death in pregnant women with brucellosis. The occurrence of abortion was 

not associated with the magnitude of `serum agglutination titer or the clinical type of disease. In 

another study, done by Khan, et al. (2001) they demonstrated that the incidence of spontaneous 

abortion among pregnant women with brucellosis is high, and that the pregnant women should 



International Journal of Advanced Scientific and Technical Research    Issue 6 volume 6, November-December 2016 

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 

©2016 RS Publication, rspublicationhouse@gmail.com Page 18 
 

receive prompt therapy with antimicrobial agents when they present for medical care, which 

found that the incidence of spontaneous abortion and intrauterine death among a retrospective 

cohort of 92 pregnant women with acute brucellosis due primarily to B. melitensis was (46%) 

which is more higher than the result we have obtained (1.7%).39 

The results of this study confirmed that modified rose Bengal able to detect more positive serum 

samples than conventional RBPT. However, SAT should be used aside with modified RBPT. 
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