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تشخيص مرض البروسيلا فى الاغنام الحلابه بأستخدام اختبار الاليزا       فى  
 اللبن
 

  محمد وائل عبد العظيم محمد محمد بسيونى ، خالد عبد السميع ابوجازيه ،
ابراهيم جاد عبدالله ابراهيم 

 

 عينه دم ولبن لمرض البروسيلا بأستخدام اختبارات الاليزا فى الدم واللبن ، 731تم اختبار 
ولقد وجد ان جميع . بالأضافة الى الروزبنجال ، الانبوبى البطئ وأختبار اللبن الحلقى

 عينه من اغنام 581بينما من  ( غنمه150)الأختبارات سلبيه للبروسلا فى القطعان السليمه 
 عينه لبن ايجابيه  لاختبار 107 عينه دم ايجابيه لاختبار الاليزا فى السيرم و111مصابه وجد 

اما أختبارات الوزبنجال ، الأنبوبى البطئ واللبن الحلقى فقد اعطت ايجابيه . الاليزا فى اللبن
تم مقارنة نسبة وجود الأجسام المضادة فى كل من اللبن .  عينه بالتتابع48 و85 ، 96فى 

ومن تلك الدراسه وجد ان أختبار الأليزا فى اللبن فعال فى . والمصل باستخدام اختبار الأليزا
 .تشخيص البروسيلا فى الأغنام الحلابه

 

SUMMARY 
 

Milk and blood samples collected from 731 lactating ewes were 

examined for brucellosis using milk-ELISA, serum-ELISA, RBPT, SAT 

and MRT. Of these ewes, 150 were from brucellosis free sheep flock, 

which were found negative in all tests used. While, of the remaining 581 

ewes, 111 were positive in serum-ELISA, 107 in milk-ELISA, 96 in 

RBPT, 85 in SAT, 48 in MRT and B.melitensis biovar 3 was isolated 

from the milk of 39 infected ewes. Of the 111 serum-ELISA positive 

ewes, 101 were positive and 10 were negative in milk-ELISA, whereas 

of the 107 milk-ELISA positive ewes, 6 ewes were negative in serum-

ELISA. All together, 101 ewes were positive and 464 were negative in 
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both the assays, while 16 ewes yield variable results. The sensitivity and 

positive predictive value in the infected flocks were 94.39% and 90.99% 

respectively. The milk-ELISA for diagnosing brucellosis seems to be an 

attractive alternative of serum-ELISA particularly in the lactating ewes.       
 

Key words: Brucellosis, ELISA, ewes, milk, blood. 
 

INTRODUCTION 
 

Brucellosis in sheep and goats is still a major public health risk in 

Mediterranean and Middle East countries, although every country had 

begun disease control schemes (Murphy et al., 2001). The causative 

agent, B. melitensis, mainly affects sexually mature sheep and goats 

causing abortions commonly in advance stages of gestation period. The 

disease results in considerable economic losses to animal owners 

besides, restrictions in the international trade of animals and animal 

products. Moreover, B. melitensis is highly pathogenic to human beings 

and readily infects individuals following contact with infected animals 

or through consumption of contaminated milk or milk products (Young, 

1995).  

Diagnosis of brucellosis in sheep depends on the serological tests 

like Rose Bengal plate agglutination test (RBPT), Serum tube 

agglutination test (SAT), complement fixation test (CFT) and enzyme 

linked immunosorbent assay (ELISA); however, definitive diagnosis is 

done by bacteriological isolation and identification of brucellae from the 

infected sheep or aborted foeti.    

The milk ring test (MRT) detects brucella antibodies in milk but 

its use in sheep and goats has not been recommended (OIE, 2000).  

However, milk is an excellent clinical sample which can be used either 

in MRT or ELISA for diagnosing brucellosis in bovines. Moreover, milk 

-ELISA has been preferred over MRT as the assay is highly sensitive 

and specific and even effective in detecting brucellosis in lactating cows 

earlier than MRT (Kerkhofs et al., 1990). Also, the milk-ELISA can be 

applied for detecting brucella antibodies in milk of lactating ewes 

(Biancifiori et al., 1996). 

In the present study comparative study was done between milk-

ELISA and serum-ELISA for diagnosing brucellosis in sheep. The other 

conventional tests including RBPT, SAT, MRT were done as well as 

isolation of B. melitensis from the milk of lactating ewes.                                       
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MATERIALS and METHODS 
 

A total of 731 milk and blood samples were collected from 

lactating ewes at different stages of lactation following lambing. Of 

these, 150 ewes were from the brucellosis free sheep flock used as 

control to ascertain specificity and sensitivity of the tests and 485 ewes 

from a known infected sheep flock from which B. melitensis has been 

isolated. The remaining 96 ewes belonged to different small sheep flocks 

of private farmers where the status of brucellosis was not known. The 

milk samples from all ewes were processed for the MRT on the day of 

their collection according to Alton et al. (1975). A positive sample was 

defined as one in which precipitation of the dyed antigen complex 

allowed clearing or partial clearing of colour from the milk or in which 

any clumping of dyed antigen occurred in the milk column. The milk 

and serum samples were stored at -20C until the time of testing. 

The RBPT and SAT were performed according to the standard 

procedure of Alton et al. (1988). Serum samples exhibiting any degree 

of clumping of colourd antigen in RBPT and 50% agglutination reaction 

at a dilution of 1/40 or above in SAT were considered positive.     

All milk samples were used for isolation of brucella organisms 

according to Mathur (1964) and Farrell (1974). Presumptive 

identification of the isolates was carried out according to Alton et al. 

(1975). 

B. melitensis biovar-3 recovered from an aborted sheep lamb was 

used to prepare the crude lipopolysaccharide (LPS) antigen for ELISA 

(Jimenez de Bagues et al., 1992). The ELISA was performed as 

described by Jimenez de Bagues et al. (1992) with some modifications. 

Briefly, the crude LPS antigen in carbonate– bicarbonate buffer (pH 9.6; 

0.05 M) was used to coat the wells of polystyrene microplates for 

overnight at 4 C. Following one washing with phosphate buffer saline 

(PBS: pH 7.2; 0.01 M) containing 0.05% Tween-20 (PBS-T) and 

blocking for 1 h with 5% milk (non-fat milk powder dissolved in     

PBS-T), diluted serum or milk samples, rabbit antisheep 

immunoglobulin horseradish peroxidase conjugate (Dakopats) and 

substrate solution (0.4 mg/ml ortho-phenyldiamine dihydrochloride in 

citrate buffer, pH 5.0; containing 0.015% H2O2) were serially added to 

wells of microplate. The colour development was stopped after 5 min 

with the addition of 100 ul of 1M sulphuric acid to each well. The 

optical density was measured at 492 nm. The incubation time at each 

step including blocking was 1 h at 37 C and three washing with PBS-T 
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were done by an ELISA plate washer after every incubation step. 

Duplicate wells with 100 ul volumes were used for each sample. The 

optimum concentration of crude LPS antigen to be used in the assay was 

determined by box titration using pooled positive and pooled negative 

controls. The pooled positive controls comprised serum and milk 

samples obtained from the brucellosis infected sheep flock from ten 

brucella positive lactating ewes. The negative controls were from the 

brucellosis free sheep flock. The serum samples were diluted1:100 and 

milk samples 1:20 for testing. The negative and positive controls were 

always included while examining the serum and milk samples. The 

criterion for considering a sample positive or negative was based on 

percent positivity (%P) calculated as follows: 
 

Percent positivity )ً %P)      =          O.D. value of test sample           x 

100 

                                            Average O.D.value of positive controls  
 

Samples with equal or above 25% positivity were considered 

positive. Also the end point antibody titres were determined in all 

ELISA positive milk and serum samples. The specificity, sensitivity and 

predictive values of milk-ELISA were determined in relation to serum-

ELISA (Tizard, 1982). The correlation of antibody titres in milk and 

serum as detected by milk-ELISA and serum-ELISA, respectively, was 

calculated by Chi-square (x2) test. 
 

RESULTS 
 

It is clear from the results shown in Table 1 that all milk and 

serum samples from 150 lactating ewes belonged to a brucellosis free 

sheep flock were negative in milk-ELISA (m-ELISA) as well as in 

serum-ELISA (s-ELISA). Hence, the specificity of both ELISA was 

100% in this flock. Also, the RBPT, SAT and MRT were negative and 

B.melitensis could not be isolated from them. On the other hand, 107 

ewes were positive in m-ELISA and 111 in s-ELISA out of 581 animals 

belonged to infected and unknown sheep flocks But, the PBPT, SAT and 

MRT detected 96, 85 and 48 ewe’s positive for brucellosis, respectively.  

B. melitensis biovar-3 was isolated from the milk of 39 ewes. All 

the culture positive ewes were also positive in m-ELISA as well as in     

s-ELISA, which indicated 100% sensitivity of both the assays in culture-

proven cases. 
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A comparison of the results of m-ELISA and s-ELISA performed 

on ewes from the infected sheep flocks is given in Table 2. It was 

observed that out of 581 ewes 101 were positive in both the assays, 

while 6 m-ELISA positive ewes were negative in s-ELISA and 10         

s-ELISA positive ewes were negative in m-ELISA. Amongst the 10 

serum-positive-milk negative ewes s-ELISA titres in 8 ewes were 

between 1:100 and 1: 200 whereas 1:400 in two ewes. The sensitivity of 

m-ELISA in relation to s-ELISA in a suspected or infected sheep flocks 

was 94.39% and the positive predictive value of the test was 90.99%. 

Table 3 illustrates the end point antibody titers in milk and serum 

samples of 101 ewes that were positive in m-ELISA as well as in           

s-ELISA. The antibody titers in milk as determined by m-ELISA 

correlated statistically with the antibody titres in sera of ewes (x2=45.61; 

r=0.57).  
 

Table 1: Serological diagnosis of brucellosis using s-ELISA, m-ELISA, 

RBPT, SAT, and MRT performed on 731 lactating ewes  
 

Sr. 

no. 

Sheep flock Status of 

Brucellosis 

Number of 

ewes tested 

Number of ewes positive in 

 

sELISA    mELISA   RBPT    SAT      MRT 

1 Organized 

farm 

Negative 150       -              -              -             -             - 

2 Organized 

farm 

Infected 485  95           92            86          77           44 

3 Private 

farm 

Not known 96  16           15           10            8             4 

Total   731    111         107           96          85           48 

 

 

Samples     Serum-ELISA                                                       Milk-ELISA 

                                                                      

_______________________________________________________ 
 

                                                Positive    Negative     Sensitivity (%)     Positive predictive value (%) 

________________________________________________________________________________   

   Positive             111                 101           10  

 

   Negative            470                   6            464 

 



Assiut Vet. Med. J. Vol. 56 No. 125 April 2010  

 

 6 

Table 2: Comparison between serum-ELISA and milk-ELISA for 

samples from infected sheep flocks 

 

Table 3: Comparison of end point antibody titres in milk and serum 

samples of 101 milk-ELISA and serum-ELISA positive ewes 
 

 

Serum-ELISA titres                                        milk-ELISA titres                                 

   Total 

                                    ______________________________________________ 
  

                                      <1:40     1:40      1:80     1:160     1:320     1:640      1:1280  

_____________________________________________________________________________       
 

<1:200                                                                                                                                   Nil                                                                                     

1:200                                              3          2                                                                           5 

1:400                                                          7           2                                                              9 

1:800                                                         14         18           5                                               37 

1:1600                                                        3          15          19                                              37 

1:3200                                                                     3            4             3                                10 

>1:6400                                                                                                1           2                   3 

Total                                 Nil         3        26         38          28            4            2                 101 

 

DISCUSSION 
 

Diagnosis of brucellosis in small ruminants largely depends upon 

serological methods, as isolation of the causative agent is difficult, 

cumbersome and insensitive method. The milk and / or serum from 

animals are conventionally used as clinical samples for serological 

diagnosis of brucellosis in animals and ELISA has been preferred over 

many other serological methods (Nielsen et al., 1995; Saravi et al., 

1995; Jacques et al., 1998; Samartino et al., 1999). In addition, ELISA 

has been shown to be equally effective in determining brucella antibody 

in milk and serum (Heck et al., 1980; Smith et al., 1989; Nielsen et al., 

1996).   

The milk is an excellent clinical sample for ELISA or milk ring 

test for diagnosing brucellosis in bovines. The milk from sheep and 

   Total                  581                107          474                  94.39                               90.99 
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goats has also been conventionally used in MRT for the purposes of 

diagnosis of brucellosis however MRT is not reliable in sheep and goats 

(Alton, 1987; OIE, 2000). Little information is available on the value of 

milk-ELISA for the diagnosis of brucellosis in sheep (Biancifiori et al., 

1996; Garin-Bastuji et al., 1998). The present study was conducted to 

assess and compare the brucella antibody levels in milk and blood so 

that a serological status of lactating ewes could be ascertained for 

diagnostic purposes. To achieve this goal the milk and blood from the 

ewes were collected simultaneously and then tested by ELISA. The 

crude preparation of LPS antigen obtained from B. melitensis biovar-3 

was used in ELISA in the present study. The crude preparation of LPS 

from B. melitensis has been shown to contain 40% LPS and 42% protein 

(Alonso-Urmeneta et al., 1998) and such preparation also contains other 

serologically relevant components, the outer membrane proteins (Omp31 

and Omp25). This could increase the possibility of detection of antibody 

responses against outer membrane proteins including Omp31 and 

Omp25 in addition to LPS, which eventually would produce positive 

effect on the performance of the assay. Nevertheless, the use of crude 

LPS in ELISA has been suggested to be a practical choice (Jimenez de 

Bagues et al., 1992; Alonso-Urmeneta et al., 1998) as the antigen is 

technically simple to obtain. However, in the present study it was not 

possible to ascertain that antibodies to Omp31 and Omp25 were present 

in each sample examined. Cassataro et al. (2004) mentioned that chances 

of detection of these antibodies, if present, by the crude LPS-based 

ELISA were very high as about half of the amounts of crude LPS 

antigen preparation was the outer membrane proteins. 

Examination of blood and milk samples by ELISA from 150 

lactating ewes belonging to a sheep flock free from brucellosis revealed 

that all the animals were negative for brucellosis. These observations 

suggested that both milk-ELISA and serum-ELISA were 100% specific 

and correlated well in examining a brucellosis free sheep flock. These 

results are in confirmatory with the findings of Biancifiori et al. (1996), 

where in milk-ELISA has been shown to be 100% specific in brucellosis 

free flocks. In brucellosis infected sheep flocks a correlation between 

milk-ELISA and serum- ELISA was observed as of the 581 brucellosis 

suspected ewes, 101 were detected positive and 464 negative in both the 

assays. Only 16 ewes gave variable results, of these, 6 were positive in 

milk-ELISA and 10 in serum-ELISA independently. No specific reason 

could be attributed to the 6 cases which were milk-ELISA positive only 

because almost all amounts of IgG in milk is derived from serum by a 
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selective transfer of IgG from the circulating blood to milk (Norcross, 

1982). However, a local antibody synthesis against an antigenic 

stimulation of the mammary gland and then secretion of the reactive 

antibodies in the milk of few ewes cannot be ruled out. In 10 ewes that 

were positive in serum-ELISA only the concentration of brucella 

specific antibody in milk seemed below the detection limit of milk-

ELISA. This very low amount of brucella IgG in the milk could possibly 

be either due to low levels of brucella antibodies in sera of these ewes or 

hindrance in transport of IgG from blood to milk. The first possibility 

appeared to be the probable reason in 8 ewes as these had antibody titres 

below 1:200 in their sera in serum-ELISA. While in 2 ewes that had 

serum antibody titres above 1:200 the hindrance in transport of IgG from 

blood to milk seemed likely because an acute inflammatory condition 

has been shown to severely impair the normal function of the mammary 

gland in respect of selective transfer of IgG from blood to milk at least 

for 24 h (Mackenzie and Lascelles, 1968).  

Such an acute condition could be expected in few ewes at the 

time point of collection of samples in a population of ewes examined. 

A correlation in antibody levels in blood and milk of lactating 

ewes is very much expected because a certain proportion of IgG is 

selectively transferred from blood to milk in a normal lactating animal 

(Watson and Lascelles, 1973; Norcross, 1982). Since specific antibody 

levels in blood of an infected animal depend on the stage and duration of 

infection, it would be of interest to examine the specific antibody levels 

in the milk and serum of the same animal to find out a correlation which 

could be used as a criterion for diagnosing the disease simply on the 

basis of testing a milk sample alone. The brucella antibody levels in milk 

and serum of lactating ewes were determined by end point antibody 

titration by ELISA. A correlation was found to exist in antibody levels in 

milk and serum. Apparently, the antibody levels were about 5–10 times 

higher in serum than milk in majority of the ewes tested (Table 3). Based 

on these observations, it is reasonable to conclude that the milk antibody 

levels reflect the serological status of the animal and can be safely 

considered for deciding an animal serologically positive or negative for 

brucellosis. 

The milk-ELISA developed by Biancifiori et al. (1996) for sheep 

brucellosis was shown to be less sensitive than RBPTand CFTand even 

failed to detect one culture positive ewe out of the 13 ewes, which were 

excreting brucella organisms in their milk. They also reported that milk-

ELISA was not sensitive enough in detecting infected ewes by random 
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testing of milk from a sheep flock with high disease prevalence and 

poorly viable in screening pooled samples in milking flocks. While the 

results of the present study were otherwise which clearly showed that 

milk-ELISA was more sensitive than RBPTand as efficient as serum-

ELISA in detecting infected ewes. Nonetheless, the milk-ELISA was 

100% effective in detecting all the39 ewes that were excreting brucella 

organisms in their milk. The performance of milk-ELISA on pooled 

milk samples was not evaluated in the present study; however, it is an 

interesting area which is needed to be explored. 

Testing of milk has several merits over testing of sera. Obtaining 

of milk from an animal is easy, simple, inexpensive and very much 

animal-owner friendly. The animal owners commonly cooperate in 

collection of milk from their animals because the sample is obtained by 

non-invasive manner. Nevertheless, the sample condition like colostrum, 

clotted milk, frozen or stored milk or milk like a cream from a drying 

animal does not interfere in testing by ELISA (Gupta et al., 2002). 

However, ewes which are not in lactation escape testing. 

In conclusion, the results of present study clearly showed that the 

milk-ELISA is comparable to serum- ELISA and milk-ELISA could 

replace serum-ELISA in lactating ewes for establishing serological 

status for brucellosis for diagnostic purposes but serum-ELISA is still 

needed for non-lactating females and males sheep. 
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