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ABSTRACT 

 
Brucellosis in sheep and goats is a zoonotic infection (excluding Brucella ovis) with important effects 

on both public health and animal health. The disease is widespread in many areas of the world, particularly in 
some Mediterranean and Middle Eastern countries. the present study aims to find out the prevalence of 
brucellosis in sheep in one of the areas of An Najaf El-Ashraf city, and study of the immune response by 
measuring the levels of and interleukin-10 (IL-10). Current study conducted in the Najaf province (Al-Barakyia) 
during the period between September 2013- March 2014, fulfilled by using Rose Bengal and Enzyme 
Immunosorbent Assay (ELISA) tests for estimation of brucella antibodies. A total number of 48 serum samples 
were collected from sheep and stored at -20 C. The frequency of positive sera by Rose Bengal test (RBT) was 
20% and by ELISA technique was 25%.   The level of interleukin 10 (IL-10) was estimated in all surveyed 
animals, 12 sera samples were showed an elevated IL-10 levels, all were positive with ELISA serological test. 
The detection of significant concentration of IL-10 among the seropositive cases may be indicated an active 
infection of brucella with type 2 cytokine production. The evaluation of immune response of vaccinated sheep 
with brucella REV1 vaccine, depending on the estimation of IFN-γ and IL-10 ratio that will reflect the cytokines 
induced during vaccination and consequently, the effective or not immune response. 
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INTRODUCTION 
 

Brucellosis in sheep and goats is a zoonotic infection (excluding Brucella ovis) with important effects 
on both public health and animal health. The disease is widespread in many areas of the world, particularly in 
some Mediterranean and Middle Eastern countries [1,2]. 

 
Brucellosis in small ruminants is caused mainly by Brucella melitensis, which was the first species in 

the genus Brucella described. It is the most virulent one and most widely encountered of all the species [3]. 
Brucella melitensis infection may cause abortion in pregnant animals or orchitis and epididymitis in adult 
males of sheep, goat and cow which may result in infertility [4]. The number of aborted animals is 
progressively increased in Middle East countries including Iraq during the last decades [5]. 

 
In Iraq, the prevalence of brucellosis in sheep was 0.9% in 1979, while several seroprevalence studies 

conducted in the recent decades showed that the prevalence of brucellosis in sheep and goat was increased 
markedly, in 2005 the prevalence was 8.59% [6].  

 
Brucella spp. are facultative intracellular pathogens which resist killing by neutrophils, replicate inside 

macrophages and in “non-professional” phagocytes and maintain a long lasting interaction with the host cells. 
Therefore, host control of infection requires a set of cells and factors like CD4+ and CD8+ T lymphocytes, T-
helper 1(Th1) type cytokines such as (IFNγ) and TNFα, and activated macrophages and dendritic cells (DC) 
which together promote a complex response against Brucella. It has been postulated that Th1 cytokines 
contribute to control brucella infection [7,8]. Interleukin-12, chiefly a product of antigen-presenting cells (APC), 
is usually critical for the development of Th1 responses [9,10]. IL-10 is an anti-inflammatory cytokine secreted 
by T cells and macrophages.  It interacts with the IL-10 receptor and like IFN-γ, signals through the Jack/Stat 
signaling pathway [11]. It is known to downregulate Th1 response during Bucellosis [12]. 

 
The present study aims to find out the prevalence of brucellosis in sheep in one of the areas of An 

Najaf El-Ashraf city, and study of the immune response by measuring the levels of and interleukin-10 (IL-10) by 
ELISA. IL-10 level can be used as a criterion to determine the ability of immune response in controlling the 
disease.  

 
MATERIAL AND METHODS 

 
Forty eight blood samples were collected from unvaccinated three flocks of sheep in Al-Barakyia, 

Najaf province; a venipuncture of jugular vein was done under sterile condition to collect 10 ml of peripheral 
blood sample. Samples were conveyed to the laboratory in Najaf Veterinary Hospital for centrifugation to 
obtain the sera. The tubes were centrifuged at 3000 r.p.m., for 5 minutes, then the sera were collected in a 
small vials (eppendorf tubes) and stored in freezer at -20 till the time of use. Serum specimens were analyzed 
in two phases, In the first phase, all specimens were screened by the Rose Bengal test (RBT) for brucella 
anibodies, second phase all specimens were screened by indirect ELISA test to detect brucella 
lipopolysaccharide (LPS) antibodies, and estimation of level of IL-10 by ELISA. 

 
Rose Bengal test (RBT) 
 

RBT was carried out according to [13] with brucella abortus S99 antigen (Spinreact SA, Girona, Spain). 
Briefly, 30 of µL antigen was mixed on a white glossy ceramic tile, with an equal volume of sheep serum. The 
tile was then rocked at room temperature for 4 minutes and any visible agglutination and/or the appearance 
of a typical rim was taken as a positive result. 

 
Indirect ELISA 
 

The SERELISA®Brucella OCB Ab Mono indirect kit (SYNBIOTICS EUROPE SAS, Cedex, France) was used 
to test the serum samples for antibodies to B. abortus and B. melitensis according to the manufacturer’s 
instructions. The optical density (OD) values for each of the controls provided in the kit and serum samples in 
the wells were read at 450 nm using a microplate photometer (Universal Microplate Reader, Bio-Tek 
Instruments, Inc.). 
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IL-10 detection by ELISA 
 

Serum levels of IL-10 was measured using ELISA Kit supplied by (USBiological, USA). The assay was 
done according to protocol provided by the manufacturer. 
 

RESULTS 
 

Out of 48 serum samples collected from sheep revealed 10 (20.86%) were positive with Rose Bengal 
test, while 12 (25%) samples were positive indirect ELISA test.  

 
Plotting standard curve for IL-10 
 
 Standard preparation is necessary for immunoassay. Using a standard preparation, we draw a 
standard curve from graded reaction results of various standard concentrations, and by comparison of a 
sample reaction result with the standard curve, we get assay value of the sample as in Figure 1. 
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Figure 1: Standard curve for various standard concentrations 

  
 As shown in table 1, 12 out of 48 sera samples showed detectable levels of IL-10, all were ELISA 
positive. 
 

Table 1: Serume IL-10 levels in study groups. 
 

Sample number O.D. Concentration (Pg/ml) 

Standard 0.368 2 

Standard 0.348 1 

Standard 0.321 0.75 

Standard 0.317 0.375 

Standard 0.267 0 

1 0.247 0 

2 0.401 2.22801 

3 0.328 0.89442 

4 0.484 3.74429 

5 0.443 2.99528 

6 0.402 2.22803 

7 0.480 3.70015 

8 0.404 2.22901 

9 0.301 0.88242 

10 0.309 0.88541 

11 0.492 3.82272 

12 0.490 3.81163 
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13 0.320 0.8890 

14 0.114 0 

15 0.211 0 

16 0.122 0 

17 0.212 0 

18 0.112 0 

19 0.211 0 

20 0.115 0 

21 0.186 o 

22 0.211 0 

23 0.118 0 

24 0.112 0 

25 0.162 0 

26 0.117 0 

27 0.192 0 

28 0.187 0 

29 0.114 0 

30 0.193 0 

31 0.161 0 

32 0.217 0 

33 0.114 0 

34 0.115 0 

35 0.201 0 

36 0.115 0 

37 0.113 0 

38 0.212 0 

39 0.147 0 

40 0.265 0 

41 0.157 0 

42 0.242 0 

43 0.276 0 

44 0.211 0 

45 0.165 0 

46 0.123 0 

47 0.122 0 

48 0.112 0 

 
Table 2 revealed that concentration of IL10 is significantly higher among those with positive test for 

brucellosis than those with negative test for brucellosis. 
 

Table 2: Concentration of IL10 among those with or without brucellosis 

 

 
 

        
      Number          (%) 

    
Mean Conc. Of         IL-10 ( 
Pg/ml) 

 
Brucellosis ( +ve)* 

 
Brucellosis (-ve) 

 

12                   (25%) 
 

36                   (75%) 

2.359198 
 

0 

P value ≤ 0.05 
*Brucella (+ve) = ELISA positive cases. 

 
DISCUSSION 

 
 Brucella melitensis is primarily responsible for brucellosis in sheep and goats, and the most important 
zoonotic agent among Brucella species [14]. Small ruminant brucellosis remains a problem in some of 
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industurized countries as well as in all developing countries. Essentially, brucellosisis almost always present 
where small ruminants are kept [15]. 
 
 Rose Bengal test is internationally recommended for the screening of brucellosis in small ruminants 
[16]. The standardization condition of the antigen limit the sensitivity of the test resulting in reduced 
performance for the diagnosis of Brucella melitensis infection in sheep [17, 18]. 
 
 Present study revealed that the prevalence rate of brucellosis among sheep was higher than a previous 
report conducted in Iraq by [19, 20] in Jordan. However, many other researchers in the Middle East and 
Mediterranean countries (have reported the seroprevalence rate to be between 26.66%- 27.1% in sheep and 
27.7% in goat flocks [21-23], the present results indicating that the brucellosis is an endemic health problem of 
sheep the increased seroprevalence of brucellosis in Najaf could be due to illegal movement and trade of 
flocks of sheep (small ruminant) that regarded as a reservoir for brucella infection. however, the small sample 
size and selection of one region  in Najaf province could not be resenting the whole epidemiological picture in 
the city. Al-Hankawe and Rhaymah [24] mentioned that the total prevalence of brucellosis in Ninewah 
province was 11.8% using Rose Bengal test but the values varied markedly according to the areas, the highest 
prevalence was in Al-Shekan (22.7%) among seven districts of the province. 
 
 The difference between percentage of seropositivity by ELISA and Rose Bengal could be due to the high 
sensitivity and specificity of ELISA test [13, 2]. 
 
 IL-10 is a cytokine that regulates the balance between pathogen clearance and immunopathology. 
Previous findings demonstrate that IL-10 modulates the proinflammatory immune response to B. 
abortus infection and the lack of IL-10 increases resistance to Brucella infection [25]. 
 
 It was obvious in the present findings that there was an increase in IL-10 level in the sera of animals 
having ELISA positive results. 
 

CONCLUSION 
 
 The detection of significant concentration of IL-10 among the seropositive cases may be indicated an 
active infection of brucella with type 2 cytokine production and could be down-regulation of type 1 cytokine 
function.  
 

RECOMMENDATIONS 
 
      The present study recommends the evaluation of immune response of vaccinated sheep with brucella REV1 
vaccine, depending on the estimation of IFN-γ and IL-10 ratio that will reflect the cytokines induced during 
vaccination and consequently, the effective or not immune response. 

 
REFERENCES 

 
[1] Abo-Shadi MA, Al-Harbi AIH, Ballal EM. British Microbiol Res J 2010;4(3): 293-305. 
[2] Al-Hankawe OKh. Iraqi J Veterin Sci 2009;23(1):149-154. 
[3] Motamedi H, Darabpour E, Gholipour M, Seyyed Nejad, SM. J Zhejiang University Sci B 2010;11 ( 7): 

506-511. 
[4] Vitry MA, Hanot Mambres D, De Trez C, Akira S, Ryffel B, Letesson JJ, Muraille E. J Immunol 

2014;192:3740–3752. 
[5] Obi TU, Amin I, Shareef JM, Hawez N, Abdi A. Brucellosis. Veterinary Emergency plan, Northern 

Governorates of Iraq : 4-16. FAO North Coordination, Erbil. 2000. 
[6] Sharief DM, Saleem HM, Al-Kubaisi AH, Mahdi AJ, Mohmood TS, Saeed EA, Al-Adhad BN (2006) Survey 

of the seroprevalence of Brucellosis in ruminants in IRAQ. International Symposia on Veterinary 
Epidemiology and Economics proceedings, ISVEE 11: Proceedings of the 11th Symposium of the 
International Society for Veterinary Epidemiology and Economics, Cairns, Australia, Theme 2 - Disease 
distribution & determinants: Poster session session, p 848. 

[7] Copin R, De Baetselier P, Carlier Y, Letesson JJ, Muraille E. J Immunol 2007;178: 5182–5191. 
[8] Fernandes DM, Jiang X, Jung JH, Baldwin CL. FEMS Immunol Med Microbiol  1996;16: 193–203. 



ISSN: 0975-8585 
 

July– August  2015  RJPBCS   6(4)  Page No. 1605 

[9] Klinman DM, Yamshchikov G, Ishigatsubo Y. J Immunol 1997;158:3635–3639. 
[10] Huang L, Krieg AM, Eller N, Scott DE. Infect Immun 1999;67: 6257–6263. 
[11] Iyer SS, Cheng G. Crit Rev Immunol 2012;32(1):23–63. 
[12] Fernandes DM, Benson R, Baldwin CL. Infect Immun 1995;63:4029-4033. 
[13] Alton GG, Jones LM, Angus RD, Verger JM. Techniques for the brucellosis laboratory, INRA, Paris. 

1988. 
[14] Solorio Rivera JL, Segura-Correa J.C, Sanchez-Gil LG. Prev Vet Med 2007;82,282–290. 
[15] Rahman, AKMA, Saegerman, C, Berkvens, D, Fretin, D, Gani, MO, Ershaduzzaman, M, Ahmed, MU, 

Emmanuel A.  Prev Vet Med 2013;110: 242-252 
[16] Garin-Bastuji B, Blasco JM. Caprine and ovine brucellosis (excluding B. ovis infection). In : Manual of 

standards for diagnostic tests and vaccines, Third edition 1996, OIE, Paris, 1997;350-368.  
[17] Blasco JM, Garin-Bastuji B, Marín CM, Gerbier G, Fanlo J, Jiménez de Bagüés MP, Cau C. Vet Rec 1994; 

134:415-420. 
[18] Blasco JM, Marín CM, Jiménez de Bagüés MP, Barberán M, Hernandéz A, Molina L, Velasco J, Díaz R, 

Moriyón I. J Clin Microbiol 1994;32:1835-1840. 
[19] Salih HMS. 2010. Brucellosis in Iraq: Epidemiology, present status, and Challenges in controlling the 

disease. MSc thesis, College of Veterinary medicine, Kansas State University. 
[20] Al-Talafhah AH, Lafi SQ, Al-Tarazi Y. Prev Vet Med 2003;60 (4):297–306.  
[21] Kaoud HA, Zaki MM, El-Dahshan AR, Nasr SA. Nature Sci 2010;8 (5):190-197. 
[22] Samadi A, Ababneh MMK., Giadinis N D, Lafi SQ. Veterin Med Int 2010. Article ID 458695, 7 pages, 

2010. doi:10.4061/2010/458695. 
[23] Al-Fandi M.  Small Ruminant Research 2005; 58(1):13-18. 
[24] Al-Hankawe OKH, Rhaymah MS. Iraqi J Vet Sci 2012;26:97-103. 
[25] Corsetti PP, de Almeida LA, Carvalho NB, Azevedo V, Silva TMA, Teixeira HC, et al. PLoS One 

2013;8(9):e74729. 


