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Abstract 

This study was carried out at Sharkia Governorate on 4772 cows (heifers, pregnant and delivered) 

(2802 located at private farms and1970 individual cases) to estimate the annually prevalence of bru-

cellosis from 2008 to 2011 by using the following tests Buffered Acidified Plate Antigen (BAPA), 

Rose Bengal Plate (RBP), Serum Tube Agglutination test (STAT) and Rivanol test (Riv.T), Comple-

ment fixation test (CFT) and enzyme linked immunosorbent assay (ELISA). The prevalence brucel-

losis among cattle in various localities was studied and discussed. The total seroprevalence was 4.42 

% and 8.9 % for private farms and individual animals respectively serologically during the period 

from 2008 - 2011. Bacteriological examination of milk samples and lymph nodes tissues collected 

from reactor animals revealed that Br. melitensis biovar- 3 was detected by using polymerase chain 

reaction (PCR). It could be concluded that efforts should be focused on the problem of the disease in 

cattle who play a role in disease transmission to eliminate it and reduce the prevalence of the disease 

among cattle.  
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Introduction 

Brucellosis is a wide spread disease among an-

imals and human and of a major economic im-

portance due to abortions, decrease milk yield 

and temporarily or occasionally permanent ste-

rility (Nicoletti, 1980). 

In Egypt, Br. abortus was the commonly iso-

lated species since 1970 (Sayour et al., 1970). 

In the last years Br. melitensis became the most 

common strain prevalent in animals in Egypt 

(El Gibaly, 1993, Sayour, 1995, Kadry, 1996 
and Montasser et al., 2002). 

Brucella microorganism is a facultative, intra-

cellular, gram-negative, bacterial pathogen and 

the etiologic agent of brucellosis, important 

zoonoses with a nearly worldwide distribution 

(Boschiroli et al., 2001). 

The distribution of the disease appears to be 

correlated with high animal densities associat-

ed with winter feeding (Etter and Drew, 

2006). Infected and susceptible animals com-

mingling on feed grounds ensure exposure of 

animals to Br. abortus, enhancing the probabil-

ity of transmission. Control of brucellosis 

should be focused on these sites to prevent or 

reduce exposure of the pathogen to native ani-

mals, thus breaking the chain of transmission.  

Clinical symptoms of brucellosis are non-

specific and its diagnosis is currently based on 

serological and microbiological tests (Alton 

1990 and Díaz-Aparicio et al., 1994). While 

there is no treatment of choice for animal bru-

cellosis,  

Bacteriological isolation of Br. melitensis and/

or positive blood culture soon after the infec-

tion are common laboratory procedures that are 

used for diagnosis. However, these procedures 

are not always successful as they are compli-

cated and represent a great risk of infection for 

laboratory technicians (Lòpez- Merino, 1991 

and Radostits et al., 2007). Serological tests 

can also be used for diagnosis of Brucella spp. 

infection via detection of antibodies in serum 

(Taylor and Francis, 2004 and Nashowa et 

al., 2007).  

In addition, the organism can be detected by 

polymerase chain reaction (PCR) in blood, se-

men and abomasal fluid of aborted fetuses and 
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in comparison to culture method, PCR has 

more sensitivity and specificity (Leal-

Klevezas and Lòpez-Merino 1995 and Soli-

man 2006). 

Recently, the PCR assay has been used for de-

tection of Brucella Spp. It is a promising alter-

native for conventional bacteriological tech-

niques due to its speedy, safety, high sensitivi-

ty and specificity.  

The milk ELISA test applied for detecting Bru-

cella antibodies in lactating cows was compar-

atively more sensitive and superior than milk 

ring test (MRT) (Biancifiori et al., 1996 and 

Chand et al., 2002), therefore it would be im-

portant to examine milk of cows by milk ELI-

SA test.  

In Egypt, control of brucellosis is yet a difficult 

task since it had been diagnosed by Ahmed 

(1939), despite the exhaustive efforts and diffi-

cult concepts of approach, this difficulty is 

mainly due to the very high coast and the wide 

range of maintenance factors of Brucella or-

ganisms, so the current study was carried out to 

determine the prevalence of brucellosis in 

Sharkia governorate among cattle by isolation 

and serotyping of isolates by using PCR. 

 

Material and Methods 

Material  

Animals: 

A total number of 4772 cows (heifers, pregnant 

and delivered) from year 2008 to 2011, number 

of animals were 2802 in private farms and 

1970 individual randomly spread in the villag-

es. The animals in private farms were kept un-

der restricted program for controlling the inter-

nal and external parasites, vaccination pro-

grams and standard level of nutrition, whereas 

mineral mixture and water were available with 

add libitum. Individual animals were randomly 

distributed and programs for controlling inter-

nal and external parasites and vaccination pro-

grams randomly applied.  

 

Samples: 

Blood samples: 

 Blood samples were collected from some pri-

vate farms and individual distributed animals 

on different districts in Sharkia province to sur-

vey the prevalence of brucellosis and serum 

were kept in deep freezer at -20°C till used for 

serological identification.  

Milk: 

 Milk samples were collected from dairy cows 

serological reactors cows.  

Lymph nodes: 

 Supra mammary internal iliac and superficial 

cervical lymph nodes of adults slaughtered in-

fected cows. 

Antigens for serological test (Cheville et. al., 

1993): 

Antigen for Rose Bengal Plate test (Davis, 

1971) : Br. abortus antigen for Rose Bengal 

plate test obtained from Bio – Meriuex Lab 

reagem and product, France. 

Antigen for Buffered Acidified plate agglutina-

tion test: Br. Abortus antigen for buffered acid-

ified plate test obtained from Veterinary serum 

and Vaccine Research Institute Abbassiya, 

Cairo, 11517 , Egypt . 

Antigen for complement fixation test (Alton et 

al., 1975a). 

Smooth antigens for TAT and MET Chaves: 

Standard Br. abortus strain agglutination con-

centrates was supplied from the Veterinary Se-

rum and Vaccine Research Institute, Abbassi-

ya, Cairo, Egypt. 

 Rough antigen for TAT and MET: A lyophi-

lized Br. abortus strain RB51 antigen locally 

prepared in the Department of Brucella, Ani-

mal Health Research Institute, Dokki, Giza, 

according to the technique described by Ste-

vens et al. (1994). 

Lipopolysaccharide (rough and smooth anti-

gen) : prepared to be used in indirect ELISA. It 

was prepared in the Department of Brucella, 

Animal Health Research Institute, Dokki, Giza 

according to Alton et al., (1988). 

 

Media: 

Bacto - brucella agar: was supplied from Difco 

Laboratories, Detroit, Michigan, USA. 

Tryptose agar medium: Trypotse agar medium 

was obtained from Difco Laboratoories, De-

troit, Michigan, USA. 

Dyes media: Used for typing of brucella iso-
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lates and consists of trypticase soya agar with 

final dilutions of 1/25.000, 1/50.000 and 

1/10.000 of thionin (Difco Laboratories, De-

troit, Michigan, USA) as well as basic fuchsin 

finally diluted to 1/25.000 and 1/50.000 (Sigma 

Chemical Co. St. Louis Missory , USA). 

Antisera: 

Monospecific antisera against A, M. & R bru-

cella antigens were obtained from welcome La-

boratories, Beckengham, England. 

Brucella phages: 

Tbilisi (Tb) Phage was offered by the Central 

Veterinary Laboratory, Weybridge, England. 

Reagents: 

Bruceller gene was obtained from syn Biotics 

Europe, Lyon – France and was used for brucel-

line test. 

Anti-bovine IgG conjugated with horsereddish 

peroxidase was obtained from Syn Biotics Eu-

rope, Lyon – France. 

Substrate ABTS was obtained from Syn Biotics 

Europe, Lyon – France. 

Methods. 

Field and epidemiological observations of test-

ed cows: 

Cows of different ages, heifers, pregnant and 

delivered cows were examined for abortion and 

breeding troubles including, retained placenta 

with difficult birth, endometritis and repeat 

breeder . Data regarding beginning of these 

troubles were also recorded. 

3. Collection of blood samples (Alton et al., 

1988).  

 Blood samples were collected for isolation and 

identification of bacteria. 

4 . Serological according to tests of Hess (1953) 

and Lambert and Amerault (1962). 

A – Rose Bengal Plate test (RBPT): The test 

was done according to Morgan et al., (1969) 

and Alton et al. (1988).  

B – Buffered Acidified plate antigen test 

(BAPAT): The test was done according to An-

gus and Barton, 1984. 

C – Tube agglutination test (TAT): The test was 

done according to the method adopted by the 

central veterinary laboratory (C.V.L.), 

Weybride, England as described by Alton et 

al. (1988).  

D – Complement Fixation test (CFT): The test 

was done according to Alton et al., (1975b).  

E – Enzyme Linked Immunosorbent Assay 

(ELISA): The test was done according to 

Chand et al. (1988). 

Bacteriological Analysis:  
Bacteriological culture specimen were evaluat-

ed, this include retropharengeal, supramamma-

ry, lymph nodes obtained from animals that 

were positive sero-test method described by 

Alton et al., 1988. Biochemical tests, dye sensi-

tivity, exposure to monospecific antisera, sus-

ceptibility to antibiotics and lysis by phages 

were performed on colonies with characteristics 

typical of genus brucells.  

5 – Molecular characterization of brucella spe-

cies isolated from dairy cows: - 

The study was conducted on heifers, pregnant 

and delivered cows. Blood samples were taken 

according to the breeding records for compari-

son among them.  

Bacterial strains: the bacterial strains used in 

this study were isolated by conventional meth-

ods from milk samples, aborted fetus, and pla-

centa (J-M. verger, Institute National de la Re-

cherche Agronomique, Nouzilly, France. Strain 

biotyping was performed by standard methods. 

PCR of Bacterial DNA : - 

Extraction of DNA was carried out according 

to Donis et al., (1986). 

PCR and oligonucleotide primers: the brucella 

Omp 2 gene was used as target DNA. The for-

w a r d  p r i m e r  ( p 1  { 5 ' 

TGGAGGTCAGAAATGAAC 3'} ) and re-

verse primer ( p2 { 3' GAGTGCGAAAC-

GAGCGC 5' } ) of an Omp 2 gene segment 

were obtained from National Bioscience, Inc., 

Plymouth, Minn.  

PCR amplification and digestion of bacterial 

DNA were performed by the method of Mullis 

and Faloona (1987).  

 

Results 

Immunological tests 

The conventional serological tests including 

Rose Bengal test (RBT), Wright ’s sero-

agglutination test (SAT) and 2-mercapto-

ethanol test (2ME) were performed on sera 
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samples according to standard techniques 

(Altone et al., 1988). 

Clinical observations and epidemiological 

studies for brucellosis in investigated farms : A 

number of 4772 cows (lactating, non lactating 

and heifers) distributed in two farms in Sharkia 

province with a history of brucellosis were ex-

amined serologically by using milk ring test 

(MRT), buffered acidified plate antigen test 

(BAPAT), rosebengal plate antigen test 

(RBPT), tube agglutination test (TAT), enzyme 

linked immunosorbent assay (ELISA) as well 

Table (1). The incidence of brucellosis in cows in private farms in Sharkia province during the peri-

od from 2008 - 2011.  

Years No of Ani-

mals 

BAPAT RBPT TAT CFT ELISA 

R R % R R % R R % R R % R R % 

2008 645 16 2.48 16 2.48 16 2.48 18 2.8 18 2.8 

2009 588 43 7.31 43 7.31 43 7.31 43 7.31 46 7.8 

2010 702 38 5.41 38 5.41 38 5.41 40 5.7 40 5.7 

2011 867 18 2.07 18 2.07 20 2.3 20 2.3 20 2.3 

Total 2802 115 4.10 115 4.10 117 4.18 121 4.32 124 4.42 

Table (2). The incidence of brucellosis in cows individually distributed in different districts of 

Sharkia province during the period from 2008 - 2011.  

Years No of Ani-

mals 

BAPAT RBPT TAT CFT ELISA 

R R % R R % R R % R R % R R % 

2008 526 36 6.84 36 6.84 39 7.4 39 7.4 39 7.4 

2009 480 44 9.17 44 9.17 45 9.38 46 9.6 46 9.6 

2010 512 50 9.77 50 9.77 53 10.4 53 10.4 53 10.4 

2011 452 37 8.19 37 8.19 37 8.19 38 8.4 38 8.4 

Total 1970 167 8.48 167 8.48 174 8.83 176 8.9 176 8.9 

Table (3). Results of bacteriological isolation of different samples randomly collected from serolog-

ically positive infected animals with brucellosis (Reactors) in Sharkia province during 

the period from 2008 - 2011.  

Source of animals Total No. of 

Samples 

Milk Samples Lymph nodes tissue specimen 

(-)ve (+)ve (-)ve (+)ve 

Private farms 25 23 2 19 6 

Individual animals 25 21 4 20 5 

Total 50 44 6 39 11 
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Table (4). The percentages of abortion rates in private farms distributed in different districts in Sharkia province. 

Years No. of ♀ samples The number of 

aborted fetuses 

Percentages of 

abortion % 

2008 1030 16 1.55 

2009 842 22 2.61 

2010 538 17 3.16 

2011 392 12 3.06 

Total 2802 67 2.39 

Table (5). The percentages of abortion rates from individual investigated animals distributed in different districts in 

Sharkia province. 

Years No. of ♀ The number of 

aborted fetuses 

Percentages of 

abortion % 

2008 654 15 2.29 

2009 496 7 1.41 

2010 502 13 2.59 

2011 318 9 2.83 

Total 1970 44 2.23 

Table (6). The percentages of cows suffering from brucellosis associated with some breeding troubles from both private 

farms and individual animals (No of investigated Cows = 50). 

Breeding abnormali-

ties 

No of investigat-

ed cows 

Private Farms Individual animals 

No of in-

fected cows 

  
% 

No of in-

fected cows 

  
% 

Retained placenta 150 5 3.3 4 2.7 

Difficult birth 150 7 4.7 6 4 

Ret. & Diff. birth 150 3 2 2 1.3 

Endometeritis 150 4 2.7 3 2 

Repeat breeder 150 0 0 1 0.7 

Fig. 1 Agarose gel electrophoresis and ethidium bromide 

staining. Lane 

M standard DNA marker, lane 1 positive control, lane 2 

negative control, 

Lanes 3, 4,5 and 7 positive blood sample DNA PCR; lane 

6 negative 

Blood sample for bacterial DNA PCR. The 720-bp PCR 

Product is indicated. 
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Discussion 
In Egypt brucellosis is a zoonotic with a world-

wide distribution , the disease is endemic in the 

Middle east (Soliman, 2006). In Central and 

South America brucellosis represents a signifi-

cant public health issue and its incidence might 

reach more than 200 cases per 100000 popula-

tion (Corbel, 1997). Due to misdiagnosis and 

underreporting though, its true incidence re-

mains unknown and might extend to 25 times 

higher than the official one (Taylor and Fran-

cis, 2004).  

The ultimate goals of vaccination are to control 

disease and reduce or eliminate transmission 

from reservoir species. To accomplish these 

goals in ruminants using Brucella vaccines, the 

development of more efficacious vaccination 

mechanisms are needed to enhance vaccine 

efficacy. 

 Tables (1) and (2) shows the incidence of bru-

cellosis in cows (heifers, pregnant and deliv-

ered) in some private farms and individual ani-

mals; the percentages of reactors serologically 

were 4.42 % and 8.9 % for cows in private 

farms and individually collected samples re-

spectively; this agreed with (Eyles et al., 2001, 

Sun et al., 2003 and Kadry et al., 2004) who 

observed that vaccine used serves to modify 

the uptake and processing of antigen. Thus per-

centage of brucellosis in private farms (4.42 

%) was lower than that in individual randomly 

cows in different districts of Sharkia gover-

norate (8.9 %). 

Also, Kahl-McDonagh and Ficht (2006) sug-

gested that prolonged persistence of the vacci-

nal strain in the host was needed for the devel-

opment of suitable anti-Brucella immunity. 

Table (3) shows bacteriological isolation of 

Brucella from milk samples by ( 8 % and 19 

%) and from lymph nodes specimen (25 % and 

31.6 %) of serologically positive animals of 

private farms and individual animals respec-

tively; this agrees with Alton et al. (1988) and 

Kadry et al. (2004) who isolated Brucella spe-

cies from milk samples and lymph nodes. 

Table (4) shows the percentages of abortion 

percentages of pregnant cows suffering from 

brucellosis in some private farms in Sharkia 

province; the which were 1.55 %, 2.61 %, 

3.16% % and 3.06 % among years 2008, 2009, 

2010 and 2011 respectively and table (5) 

shows the percentages of abortion of pregnant 

cows suffering from brucellosis collected from 

individual animals in Sharkia province; the 

percentages of abortions were 2.29 %, 1.41 %, 

2.59 % and 2.83 % for yeas 2008, 2009, 2010 

and 2011, respectively. 

The previous results were lower than those re-

ported by Salem et al., (1987), (16.1 %), 

Hamdy (1989) (37.4 %) and Montasser et al. 

(2002), (26 %). Similar results were obtained 

by Kadry et al., (2004) who stated that the 

prevalence of brucellosis among cattle, buffa-

loes, sheep and goats were 1.17 %, 0.6 %, 2.2 

% and 0.7 % respectively.  

Table (6) shows breeding troubles of investi-

gated animals as Retained placenta, Difficult 

birth, Retained placenta and difficult birth, En-

dometritis and Repeat breeder in infection with 

brucella in random investigated animals were 

2.7%, 4%, 1.3%, 2% and 0.7 % respectively. 

From this data we concluded that breeding 

troubles increase the susceptibility to infection 

with brucella which agrees with most research-

ers in brucella as Alton et al., (1988) and Ra-

dostis, et al., (2007) who proved that breeding 

troubles and poor feeding increase infection 

with brucella.  

 The PCR technique has increasingly been used 

as a supplementary method in Brucella diagno-

sis (Leal-Klevezes et. al., 1999), recently a 

molecular biotyping approach has been pro-

posed on the basis of restriction endonuclease 

polymorphism in the genes encoding the major 

outer proteins of Brucella membrane. The Om-

p2 gene exists as a locus of two nearly homolo-

gous repeated copies that differ slightly among 

Brucella species and biotypes (Ficht et al., 

1988).  

We used previous information to design specif-

ic primers that amplify a 720 bp fragment (Fig. 

1) lanes 3, 4 and 5 shows the positive samples 

taken from first farm after vaccination with 

RB51 vaccine whereas only lane 7 was posi-

tive samples collected from second farms. 

Lanes 6 and 8 were negative for PCR against 
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Brucella species. Fichet et al., (1990) and 

Gholam and Masood (2009) who used P.C.R 

for amplification of the 720-bp sequence of 

immunogenic outer membrane protein of gene 

specific to Br. melitensis. 

We assumed that the sensitivity of the test 

would be doubled by selecting duplicated 

DNA sequences of two genes. Because of the 

existing Pst I site polymorphism between Br. 

melitensis and Br. Abortus, thus the researchers 

suggest that the test is specific for distinguish-

ing between 2 species, which agrees with Bog-

danovich et al. (2004) who used a real time 

genus specific 5᾿ nuclease PCR assay for am-

plification of genus Brucella and Gholam and 

Masood (2009).  

It could be concluded that much efforts should 

be focused on the problem of the disease in 

cattle as they played a role in disease transmis-

sion to eliminate it and reduce its prevalence of 

the disease among cattle.  
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 تواجذ مرض الإجهاض المعذي بٍن الماشٍة فً محافظة الشرقٍة مذي
 

 ⃰ , عماد سٍذ أحمذ ٌونس ⃰, محمذ علً صالح ⃰ ⃰ , محمذ زكرٌا سٍذ احمذ ⃰ احمذمحمذمحمذالهادي
 

 ٍؼٖذ تح٘ز صحح اىحي٘اُ تاىذقي )قسٌ اىثنرشي٘ى٘جيا ( .  ⃰ 

 مييح اىطة اىثيطشي جاٍؼح اىَْص٘سج )قسٌ اىثاطْح ٗ الأٍشاض اىَؼذيح ٗ الأسَاك(.  ⃰⃰ 
 

 الملخص العربى

ٍِ الأتقاس في ٍخريف ٍْاطق ٍحافظح اىششقيح )اىثنش ٗ اىؼشاس ٗاىري سثق اُ حَيد ٗٗىذخ قثو  2774ذَد ٕزٓ اىذساسح ػيي ػذد 

ٍِ الأتقاس اىَْرششج ػش٘ائيا ٍغ اىفلاحيِ ( ٗ قدذ ذدٌ ذشدخديد   0778ٍِ اىَضاسع اىخاصح ,  4084رىل ( ٕٗي ٍ٘صػح ماىراىي ) 

 الإصاتح تاىَشض تإسرخذاً الأخرثاساخ اىسيشٗى٘جيح اىَخريفح.

% ىدندو ٍدِ اىدؼديدْداخ اىدَد خد٘رج ٍدِ  0.7% ,    2.24ٗأٗضحد ٕزٓ اىذساسح اُ ّسثح الإصاتح تَشض الإجٖاض اىَؼذي مداّدد 

 ً. 4800 – 4880اىَضاسع اىخاصح ٗ الأتقاس اىَْرششج ػش٘ائيا تَخريف ٍْاطق ٍحافظح اىششقيح ػيي اىرشذية خلاه اىفرشج ٍِ 

ٗمزىل ذٌ ػضه اىَينشٗب ػيي أٗساط غزائيح ٍْاسثح ٍِ ػيْاخ الأىثاُ ٗ أّسجح اىغذد اىييَفاٗيح ىلأتدقداس اىدَدصداتدح ٗ ذدٌ ذصدْديدف 

 اىَؼضٗلاخ ميَيائيا ٗاىرؼشف ػيئ تإسرخذاً ذفاػو اىثيَشج اىَرسيسو اىَرؼذد تإسرخذاً ت٘ادئ جيْاخ خاصح تاىثنرشيا اىَؼضٗىح. 

ٗذخي  ٕزٓ اىذساسح إىي اىرؼشف ػيي إَٔيح اىَاشيح في ّقو ٍشض الإجٖاض اىَؼذي ٗ إىقاء اىض٘ء ػيي ضشٗسج ػَدو دساسداخ 

 ٍرقذٍح ىرقييو الإصاتح تٖزا اىَشض ٗ اىرخي  ٍْٔ.


