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Summary 

   An investigation was carried out to detect anti-Brucella antibodies of sheep in Al-Anbar 

province by using few serological tests; rose Bengal plate test (RBPT) and tube agglutination test 

(TAT). A total of 754 sheep blood samples (94 Ram and 660 Ewe) were collected randomly 

distributed in Al-Anbar province from unvaccinated sheep flocks with different ages. A total 

percentage of infected sheep depending on RBPT was 10.21% with significant differences at (P< 

0.01), it was 9.69% in ewes, whereas in rams it elevated to reach 13.82%, in addition to the disease 

was higher seroprevalence at > 3 years (12.78%) in both gender with significant differences at 

(P<0.05) than lower ages. Out of 77 RBPT positive sera, 38(49.35%) were positive using TAT, 

there was 14 seropositive with significant differences at (P< 0.01). The study reported that 

brucellosis was distributed in Al-Anbar province with variable percent (3.26% to 21.27%), as well 

as emphasized on different epidemiological aspects. 
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Introduction 

   Brucellosis is one of the most common 

zoonotic diseases worldwide (1) which affect 

both humans and various species of 

domesticated and wild animals (2). Brucellosis 

in domestic animals, particularly in sheep is a 

chronic infectious disease (3). Therefore, 

ovine brucellosis has important effects for 

both human health and animal reproduction 

(4). It remains a major source of disease in 

humans and domesticated animals worldwide. 

Although incidence and prevalence of the 

disease vary widely from country to country, 

bovine brucellosis caused mainly by Brucella  

abortus is still the most widespread form. In 

humans, ovine and caprine brucellosis caused 

by Brucella melitensis is the most important 

clinically apparent disease (5). 

Serological tests are widely used to detect 

specific Brucella antibody in sera and other 

body fluids by a variety of techniques. RBPT 

has been accepted as efficient for use in 

human and all animal species. This test is a 

simple, rapid and an excellent test for the 

large-scale screening of sera. False positive 

and  false  negative  can  occur.   However, the  

 

RBPT has specifity and high sensitivity (6 and 

7). Although TAT was used extensively for 

brucellosis diagnosis; simple and cheap to 

perform with a standardized antigen 

preparation, and titers which can be expressed 

in international units (IU) can be correlated 

well with clinical stages of infection (8). 

Diagnosis of clinical brucellosis in humans 

and animals is initially made by use of 

appropriate serological or other 

immunological tests, and confirmed by 

bacteriological isolation and identification of 

the agent (9). So, there are many serological 

tests such as rose Bengal plate test (10), tube 

agglutination test (11), 2-mercaptoethanol 

(12), competitive - enzyme linked 

immunosorbent assay  (13), indirect - enzyme 

linked immunosorbent assay immunoglobulin 

class M and immunoglobulin class G (14) to 

diagnose brucellosis in ruminants (sheep, 

goats and cattle) and humans. Therefore, it 

designated this study in Al-Anbar province to 

diagnose sheep brucellosis by RBPT and TAT. 

 

Materials and Methods 

A total 754 of Sheep blood samples (94 

from Rams and 660 from Ewes) were 
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collected randomly and treated from 

unvaccinated sheep flocks suffering from 

abortion or not, with different ages for the 

period from December /2010 to September 

/2011. These samples collected from different 

districts in Al-Anbar province which include: 

Ramadi, Fallujah, Hit, Hadithah, Ana, Rawa, 

Qaim and Rutba. Serum was separated by 

centrifugation at 3000 r.p.m. /15 minute (15). 

Rose Bengal Plate Test was used OIE (16). 

Tube Agglutination Test applied according to 

Alton (15). Data were collected and 

statistically analyzed by using SPSS program 

(17). 

Results and Discussion 

   Rate of infection of sheep brucellosis by 

using rose bengal plate test (RBPT) according 

to areas of study, 754 sheep sera samples 

tested, 77(10.21%) were positive with RBPT 

of eight administrative regions in Al-Anbar 

province. Higher seroprevalence 20(21.27%) 

was found in Rutba district with significant 

differences at (P<0.01) than the lower 

seroprevalence 3(3.26%) recorded in Rawa 

district (Table, 1).  
Table, 1: Rate of infection of sheep brucellosis 

by using RBPT according to areas of study 

Districts No. of 

sera 

tested 

Positive Percentage 

(%) 

Rutba 94 20 21.27* 

Fallujah 97 14 14.43 

Ramadi 97 12 12.37 

Hit 96 10 10.41 

Hadithah 93 7 7.52 

Qaim 93 7 7.52 

Ana 92 4 4.34 

Rawa 92 3 3.26 

Total no. 754 77 10.21 

*(P< 0.01) 

 

The main serological test used for diagnosis 

of brucellosis is RBPT, which is use as a 

useful screening test (18), it is simple and 

rapid, although, it is known to have many false 

positive and few false negative, but generally, 

it is an excellent screening method (16). On 

the other hand, it detects IgG1 and IgM due to 

antigens buffered at pH 3.65- 4.0 (acid 

conditions) allows IgG1 to cause agglutination 

(19 and 20). 

The seroprevalence of brucellosis in sheep 

was widely but unevenly distributed 

throughout flocks and province (21). This 

mean, there is a positive association among 

population density (number of animals to land 

area), grazing strategy and disease prevalence 

(Brucella seroprevalence), which is attributed 

to increased opportunity for animals to come 

in contact with potentially infected flocks 

during their movements and co-mingling (22). 

Rutba district is higher Brucella 

seroprevalence than other administrative 

regions in the study area it may be due to area, 

grazing strategy and population density.   

The results disagreed with other studies (23, 

24 and 25); in Baghdad; in addition to Dhahir 

(26) in Baghdad, Salah-Eldin and Dyala 

provinces; Saleem (27); Al-Abdaly (28); Al-

Hangawe (29); Al-Farwachi (30) and Arslan 

(31) in Ninevah province and in a percentage 

of 7.9%; 23.3%; 15%; 53.5%; 13.3%; 6.74%; 

11.8%; 66.7% and 8.77%, respectively. when 

comparison with the previous studies, it was 

found that the seroprevalence of sheep 

brucellosis alterated throughout the last twenty 

seven years due to owner's ignorance with the 

hazards of the disease (32), unhygienic 

disposal of infected animals as well as aborted 

fetuses or placental membranes (6), 

uncontrolled rigid restriction of the movement 

of diseased animals, the bad management and 

nutritional deficiencies (32). 

In present results; the percent of infection 

are differ from previous studies due to the 

number of animals tested and geographical 

variabilities (24, 25, 26, 27, 28, 29, 30 and 

31), or due to the state of animals (pregnant, 

aborted or apparently healthy) (23). The rate 

of brucellosis infection in sheep by using 

RBPT according to gender: Results of this 

study revealed differences in the infection 

rates of sheep brucellosis according to gender. 

Ninety four rams sera tested, 13 (13.82%) 

were positive, while on the contrary, 660 ewes 

sera tested, 64 (9.69%) were positive with 

RBPT (Table,2). The results showed higher 

percentage in rams in comparison with ewes to 

be preferable to insertion a few numbers of 

rams to fixed large numbers of ewes during 
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management of natural breeding, will raise the 

percentage of infection. 
 Table, 2: Rate of infection of sheep brucellosis 

by using RBPT according to gender 

 

This result is agreed with (28), who referred 

that the seroprevalence rates of rams were 

higher than ewes; 7.4% and 6.5%, 

respectively. Also, (29) recorded that infection 

in rams was higher than ewes 12.1% and 

11.7%, respectively. And (33) who stated the 

prevalence in rams were much higher than 

ewes 50% and 36.5%, respectively; on other 

hand (27) referred that the seroprevalence 

rates of rams were much higher than ewes 

65.6% and 10.6%, respectively. This result is 

disagreed with Mansour (34) who mentioned 

that brucellosis infection rates of rams were 

less than ewes 1.4% and 5.7%, respectively. 

Rate of infection of sheep brucellosis by using 

RBPT according to age group: Among the 

prevalence of sheep brucellosis according to 

age group, it was found that the high 

seroprevalence rate (12.78%) was at more than 

3 years old, with significant differences at 

(P<0.05) than the low seroprevalence rate 

(0.0%) which was recorded at lesser than 1 

year old (Table, 3).  
Table, 3: Rate of infection of sheep brucellosis 

by using RBPT according to age group 

*(P<0.05) 

The high seroprevalence rate was at > 3 

years age group, as a result of the fact that it is 

the breeding age for ewes and rams (35); or it 

may be attributed to the increasing animals’ 

exposure to Brucella microorganism (32), or 

to both reasons (36). On the other hand, the 

low seroprevalence rate was at < 1 year age 

group because of absence of infection (true 

negative) (37) or it may be attributed to latent 

or in-apparent infections can occur in all farm 

animal species. Sexual mature animals are 

more prone to the infection than sexual 

immature animals of both sexes (6). This is 

related to the fact that sex hormones and 

erythritol in males (testicles and seminal 

vesicles) and erythritol in females allantoic 

fluid stimulate the growth and multiplication 

of Brucella organisms and tend to increase 

concentration with age and sexual maturity 

(38). The results of the current study is agreed 

with Saleem (27) that the high seroprevalence 

rate at >3 years, and were disagreed with 

Mustafa (33) who reported that the high 

seroprevalence rate at 2-3 years, may be due to 

the difference in the age groups that were 

studied.  

 Brucella infection rate by using tube 

agglutination test (TAT) revealed that out of 

77 RBPT positive sera, 38 (49.35%) were 

positive using TAT, at the titer varying 

between 40 to 1280, with most frequent titers 

were between 40-160. There was 14 

seropositive out of 77 and with significant 

differences at (P<0.01). While the 10 RBPT 

negative sera, considered negative (100%) and 

the serum with agglutination at a dilution 1:40 

(titer of 40) and above was recorded as 

positive sample according to manufactured 

company of antigen (Table,4). 
Table, 4: Rate of infection of sheep brucellosis 

by using TAT for positive and negative sera 

with RBPT 

 

The TAT is one of the traditional standard 

tests which are widely used (6), and it is 

recommended for collection of quantitative 

Gender No. of sera 

tested 

Positive Percentage 

(%) 

Rams 94 13 13.82 

Ewes 660 64 9.69 

Total 754 77 10.21 

Age 

group 

(year) 

No. of 

sera 

tested 

No. of sheep seropositive 

for RBPT Percent

age (%) 

Rams Ewes Sum 

< 1 35 0 0 0 0 

1-3 328 4 23 27 8.23 

> 3 391 9 41 50 12.78* 

Total 754 13 64 77 10.21 

Samples Antibody titer for TAT 

10 20 40 80 160 320 640 1280 Total 

positive 

sera 

Positive 

sera for 

RBPT   

(77 

samples) 

9 12 *14 9 10 2 2 1 38 

Negative 

sera for 

RBPT   

(10 

samples) 

2 1 0 0 0 0 0 0 0 
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information of immune responses. It is the 

most frequently used confirmatory serological 

test (18). This test is detecting most antibodies 

in the serum (IgM, IgG1 and IgG2) (19).  The 

degree of agreement between RBPT and TAT 

was 49.35% for positive sera with RBPT in 

this study.  

The differences in both tests might due to 

that the animals were at the incubation period 

of disease, after abortion or during the chronic 

stage of disease which the serum agglutinin 

tend to wane, often becoming negative when 

the results of some other tests may be positive 

(6). Also, antibodies of the IgG1 produced in 

some sera, at least, have the capacity to block 

agglutination by other immunoglobulin, 

particularly IgM; therefore, IgG1 antibodies 

fail to agglutinate while IgM is far the most 

efficient (19, 20).This interpretation confirmed 

by our results which obtained in this study that 

may be referred the positive results for TAT 

due to the acute stage of this disease. 

The results are agreed with Al-Abdaly (28) 

and Al-Hangawe (29), who referred that the 

most frequent titers are between 40-160, in the 

early or late stage of infection that associated 

with IgG and IgM (39). The appearance of low 

antibody titers (10 and 20) may be due to 

decline antibodies after animal recovery from 

the disease and the agglutination occured due 

to residual immunoglobulins, especially IgG 

which persist for several months, or for one 

year (37); but disagreed with the others by 

researchers (23, 24, 27, 28, 29 and 33) which 

found percentages 83.33%; 70.7%; 100% ; 

65% ; 55.8% and 90.7%, respectively. 

The discrepancies in the results may be due 

to the time of the study (seasonal variation), 

number of samples which taken, stage of the 

disease and sensitivity of the tests which lead 

to false positive or negative results (40). In 

conclusion the brucellosis was distributed in 

Al-Anbar province, especially in Rutba than 

other districts. Also, the infection rate of 

brucellosis was high in rams than ewes, in 

addition to the disease was higher 

seroprevalence in advancing age (>3 years in 

both gender than lower age). Finally, RBPT is 

highly sensitive than TAT for detection of 

anti-Brucella antibodies. 
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 باستعمال بعض الاختبارات المصلية الكشف عن اضداد البروسيلا في أغنام محافظة الانبار
 

 اكرام عباس عبود السامرائي  و أحمد هلال كامل الطائي

 العراق  -جامعة بغداد -كلية الطب البيطري - فرع الأحياء المجهرية 

 

 خلاصةال

)اختبار وردية اجريت الدراسة للكشف عن اضداد البروسيلا في اغنام محافظة الانبار باستعمال بعض الاختبارات المصلية   

  نعجة( 666كبش و 47نموذج دم من الاغنام ) 457البنكال الشريحي واختبار التلازن الانبوبي(.  حيث شملت الدراسة جمع 

هذه الدراسة أن النسبة المئوية  من نتائجموزعة عشوائيا في محافظة الانبار من  قطعان اغنام غير ملقحة وباعمار مختلفة. 

حدوث ارتفاع و % 16.01البروسيلات في الاغنام واعتمادا على اختبار وردية البنكال الشريحي كانت للاصابة الكلية بداء 

%, فضلا عن ان المرض كان له  18.30, في حين ارتفعت في الاكباش لتصل   % 4.64كانت في النعاج  اذ (P<0.01)  معنوي

مقارنة  (P<0.05)كلا الجنسين مع حدوث ارتفاع معنوي  %( وفي10.43سنوات ) 8انتشار مصلي كبير عند الاعمار الاكثر من 

%( كان موجبا باختبار 74.85)83نموذج مصل موجب باختبار وردية البنكال الشريحي,  44بالاعمار الصغيرة. من مجموع 

من هذه الدراسة بأن داء  نستنتجنموذج منه.   17في  (P<0.01)التلازن الانبوبي واظهرت النتائج حدوث ارتفاع معنوي 

%  فضلا عن تأكيد بعض الجوانب الوبائية 01.04% الى 8.06البروسيلات منتشر في محافظة الانبار وبنسب مختلفة تتراوح بين 

 الخاصة بالمرض.
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