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Brucellosis is a major constraint to livestock production that still enzootic in 
livestock in many developing countries including Egypt. This study was 
conducted with the general objective of establishing the bacteriological status 
of bovine brucellosis in 15 governorates in Egypt during 2020-2021 to 
determine the circulating Brucella species on bacteriological and molecular 
basis. Clinical samples collected included milk or udder secretions, vaginal 
discharges, fetal membranes and stomach contents of aborted fetuses from 
dairy cows with history of brucellosis. In addition, lymph nodes 
(retropharyngeal, prescapular, prefemoral, internal iliac and supramammary) 
from carcasses of serologically positive animals were obtained from different 
localities for isolation and identification of Brucella organisms. A total of 136 
Brucella isolates were recovered from cattle in different governorates, 
Egypt. These include, 107 isolates of Brucella melitensis biovar 3 identified on 
bacteriological and molecular basis from Aswan, Beheira,  Beni Suef, Dakahlia, 
Damietta, Fayoum, Gharbia, Giza, Ismailia, Kafr El-Sheikh, Luxor, Monufia, Port 
Said, Qalyubia and Sharqia governorates. On the other hand, 29 Brucella 
abortus biovar 1 isolates were recovered from cattle from Beni Suef, Dakahlia, 
Damietta, Kafr El-Sheikh governorates.SharqiaSaid and, Monufia, Port
Molecular identification using primer sequences targeting IS711 gene 
confirmed Brucella on genus level. Multiplex PCR has amplified four fragments 
of 450bp, 587 bp, 1071 bp, and1682 bp characteristic for B. melitensis biovar 3, 
and three fragments of 450bp, 587 bp, and 1682 bp for B. abortus biovar 1. The 
identification of Brucella spp. in different farm animals of 15 Egyptian 
governorates highlights the dynamics and role of cattle in dissemination of 
Brucella infection all over the country.  The obtained results indicate that the 
actual Brucellosis status during the years 2020 and 2021 refers to that B. 
melitensis biovar 3 and B. abortus biovar 1 are the prevalent types circulating 
in different Egyptian governorates. 
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Brucellosis is a major constraint to livestock 

production that still enzootic in livestock in many 

developing countries including Egypt (Pappas et al. 

2006; Hegazy et al. 2011; Eltholth et al. 2016). The 

disease affects animals and causes reproductive 

disorders, including abortion, retained placenta, 

stillbirth, orchitis, decreased milk yield and costs for 

breeding improvements (Saeed et al. 2019). The 

prevalence of human brucellosis in Egypt has been 

reported as high as 8% in high-risk populations 

(Samaha et al. 2009). Humans get infected via the 

ingestion of contaminated raw milk, unpasteurized 

dairy products, handling of infected animals, animal 

discharges (Godfroid et al. 2013; Tuon et al. 2017). 

Brucella species are Gram negative, non-motile, non-

sporulating, microaerophilic intracellular pathogens 

that actively multiply inside professional and non-

professional phagocytes (Pizarro-Cerda et al. 2000; 

Arellano-Reynoso et al. 2004; Celli, et al. 2003). 
Brucella is capable to persist inside non-activated 

macrophages that are eventually in charge for its 

clearance (Baldwin and Winter 1994); Gorvel and 

Moreno (2002); Halling (2002). The Brucella genus 

includes 12 recognized species with varying host 

preferences, pathogenicity, and epidemiology (OIE, 

Brucellosis 2019). 

 

The identification of the Brucella isolates recovered 

from milk, aborted material, lymph nodes, and other 

tissue specimens of slaughtered animals is carried out 

through typing of the causative microorganism on 

bacteriological and molecular basis, (Moreno and 

Moriyon 2001; Ulu-Kilic et al. 2013; OIE 2019).   

 

In cattle, the susceptibility varies according to the 

route of infection and dose of exposure and gestation 

stage with adult pregnant cows are more susceptible 

to infection (Palmer et al. 1996). This susceptibility 

is thought to attribute to the concentration of the sugar 

erythritol in the gravid bovine uterus as reported by 

Schurig et al. (1991). Shedding of Brucellae occurs 

through milk, and aborted material (Corbel 1997) 

with the abomasal content of the aborted fetus as one 

of the preferred samples for Brucella isolation. 

Primarily, Brucella abortus causes infection in cattle 

and buffaloes, Brucella melitensis in sheep and goats, 

and Brucella suis in pigs. However, cross-species 

infection between different animal species is also 

possible (Saeed et al. 2019). 

 

In Egypt, B. abortus, B. suis and B. melitensis strains 

were isolated from livestock having high levels of 

within eaphylogenetic variability ch species 

(Menshawy et al. 2014).  Culture and biochemical 

typing remain the “gold standard” for the diagnosis 

of Brucella infection (Alton et al. 1988; Vicente et 

al. 2014); these include CO2 requirement, H2S 

production, dye sensitivity, urease, oxidase, and 

catalase tests.  

 

This study was conducted with the general objective 

of establishing the bacteriological status of bovine 

brucellosis in 15 governorates in Egypt to determine 

the circulating Brucella species on bacteriological and 

molecular basis. 

 

 

The study was carried out in 15 Egyptian 

governorates representing Upper and Lower Egypt, 

Table (1) and Fig. (1), and the main objective was to 

identify Brucella spp. circulating in Egypt.  

 

This study was carried out under strict accordance 

with the guidelines of ethical committees of the 

Faculty of Veterinary Medicine, Beni-Suef University 

and Animal Health Research Institute, Dokki, Egypt.   

During January 2020 to March 2021, clinical samples 

were collected from cattle dairy farms in 15 

governorates by the veterinary authorities of the 

General Organization of Veterinary Services (GOVS) 

and submitted to the department of Brucellosis, 

Animal Health Research Institute, Dokki, Egypt for 

Brucella isolation. Milk or udder secretions (a pool 

from all four mammary glands) from dairy cows, 

fetal membranes and stomachvaginal discharges,

contents of aborted fetuses were obtained from 

different localities. Lymph nodes (retropharyngeal, 

prescapular, prefemoral, internal iliac and 

supramammary) from seropositive slaughtered cows 

were also collected for isolation and identification of 

Brucella organisms, (Table 1). Animals targeted for 

either Brucellabacteriological examination were

serologically positives sent to abattoir for 

slaughtering (lymph nodes) or from known Brucella 

infected dairy farms diagnosed by the (GOVS). 

samples werecollection,Immediately after

t asstoredandlaboratorythetoransported

recommended in the guidelines of OIE (2019). 
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The demographic and descriptive epidemiological 

data related to brucellosis important risk factors; age, 

pregnancy status, lactation, history of abortion, 

reproductive problems, Brucella vaccination history, 

vaccination against other infectious diseases and 

health and disease  conditions) were collected. 

 

The cattle populations from the study areas were not 

vaccinated against Brucellosis. However, most 

animals in these herds were vaccinated against other 

infectious enzootic diseases in Egypt such as Foot and 

Mouth Disease (FMD), Rift Valley Fever (RVF), and 

Lumpy Skin Disease (LSD). The common infectious 

diseases that affected cattle population other than 

brucellosis during this study included Mastitis, Foot 

and mouth disease, Lumpy skin diseases and 

Ephemeral fever. 

 

Milk samples were centrifuged at 6000 g for 15 min. 

The obtained cream and sediment were mixed and 

used for Brucella isolation. Fetal stomach contents 

were collected from the stomach of an aborted fetus 

with a sterile Pasteur pipette for Brucella isolation. 

Milk cream and sediment mixture, vaginal discharges, 

and stomach contents of aborted fetuses  were spread 

on a solid on tryptose agar medium with selective 

antibiotic supplement as recommended by Alton et 

al. (1988); OIE 2019. Tissue specimens (lymph 

nodes and cotyledons were immersed in alcohol and 

flamed before being cut in small pieces (Alton et al. 

1988). The cut surface of was macerated and rubbed 

onto the culture plates culture plates. Typically, 

round, glistening, pinpoint and honey drop-like 

cultures were stained with Gram and modified Ziehl-

Neelsen staining (MZN) methods. Subsequent 

biochemical tests and agglutination with mono-

specific sera were performed. 

DNA extraction from samples was performed using 

the QIAamp DNA Mini kit (Qiagen, Germany, 

GmbH) with modifications. Briefly, 200 µl of the 

sample suspension was incubated with 10 µl of 

proteinase K and 200 µl of lysis buffer at 56°C for 10 

min. After incubation, 200 µl of 100% ethanol was 

added to the lysate. The sample was then washed and 

centrifuged following the manufacturer’s recomme-

ndations. Nucleic acid was eluted with 100 µl of 

elution buffer provided in the kit. 

The IS711 conventional PCR targeting gene 

according to Bricker and Halling (1994) was used in 

this study to detect Brucella DNA in Brucella isolates 

to the genus Brucella. Multiplex PCR was done at 

Department of Veterinary Medicine, Beni-Suef 

University to identify Brucella isolates to the species 

level. Primer sequences used for conventional and 

multiplex PCR are listed in Table (2). The cycling 

conditions were 4 min at 94°C for initial heating, 35 

cycles of 45 s at 94°C, 45 s at 55°C (conventional 

PCR) 65°C (Multiplex PCR) followed by 60 s at 

72°C, and final extension for 7 min at 72°C. 

separated byPCR wereofThe products

gel (Applichem,% agarose1electrophoresis on

at roombufferin 1x TBEGmbH)Germany,

temperature using gradients of 5V/cm. For gel 

analysis, 15 µl of the products was loaded in each gel 

slot. A gelpilot 100 bp plus DNA Ladder (Qiagen, 

Germany, GmbH) was used to determine the fragment 

sizes. The gel was photographed by a gel 

documentation system (Alpha Innotech, Biometra). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Areas of study and locations of 
different governorates from which samples 
were collected. 
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Table 1. Samples collected from different animals from different governorates for bacteriological investigation. 

Governorate Milk LN 
Vaginal 

discharges 
Stomach 
contents 

(F.M.) 
Cotyledons 

Aswan 10 2 0 0 0 

Beheira 27 0 2 0 2 

Beni Suef 5 3 0 0 0 

Dakahlia 3 5 3 2 2 

Damietta 7 5 3 2 2 

Fayoum 11 8 0 0 0 

Gharbia 3 7 0 0 0 

Giza 8 5 1 0 0 
Ismailia 4 12 0 1 1 
Kafr El-Sheikh 6 3 0 2 2 
Luxor 2 6 0 0 0 
Monufia 12 11 1 1 1 
Port Said 4 15 2 1 1 
Qalyubia 10 13 2 0 0 
Sharqia 16 8 2 2 2 

Total 271 128 103 16 11 13 
                  LN. Lymph nodes, FM. Fetal membranes 

 

Table 2. Primer sequences for universal and multiplex PCR. 

Primer Sequence (5'–3') Amplicon size (bp) 

IR1 GGC-GTG-TCT-GCA-TTC-AAC-G 
839 

IR2 GGC-TTG-TCT-GCA-TTC-AAG-G 
BMEI0535f GCG-CAT-TCT-TCG-GTT-ATG-AA 

450 
BMEI0535r CGC-AGG-CGA-AAA-CAG-CTA-TAA 
BMEI0998f 
BMEI0997r 

ATC-CTA-TTG-CCC-CGA-TAA-GG 
GCT-TCG-CAT-TTT-CAC-TGT-AGC 

1682 

BMEII0843f 
BMEII0844r 

TTT-ACA-CAG-GCA-ATC-CAG-CA 
GCG-TCC-AGT-TGT-TGT-TGA-TG 

1071 

BMEII0428f 
BMEII0428r 

GCC-GCT-ATT-ATG-TGG-ACT-GG 
AAT-GAC-TTC-ACG-GTC-GTT-CG 

587 

BR0953f 
BR0953r 

GGA-ACA-CTA-CGC-CAC-CTT-GT 
GAT-GGA-GCA-AAC-GCT-GAA-G 

272 

BMEI0752f 
BMEI0752r 

CAG-GCA-AAC-CCT-CAG-AAG-C 
GAT-GTG-GTA-ACG-CAC-ACC-AA 

218 
 

 

All the isolates showed typical characteristics for the 

genus Brucella; translucent colonies with a pale honey 

color when viewed in the daylight and convex and 

pearly white when viewed from above.  

On the basis of microbiological and biochemical 

characteristics, 107 isolates were typed as Brucella 

melitensis biovar 3 and 29 as Brucella abortus biovar 

1 (Table 3).  

 

Using primer sequences targeting IS711 gene, PCR 

has amplified the fragment 839 bp (Fig. 2) confirming 

the presence of Brucella on genus level. On the other 

hand, Multiplex PCR has amplified five fragments of 

218bp, 450bp, 587 bp, 1071 bp, and1682 bp for B. 

melitensis Rev1vaccine strain, four fragment of  

450bp, 587 bp, 1071 bp, and1682 bp for  B. melitensis 

biovar 3, three fragment of 450bp, 587 bp, and1682 

bp for B. abortus biovar 1(Figure-3). 

 

Distribution of both Brucella melitensis isolates and 

Brucella abortus isolates among different 

governorates in Egypt were illustrated in Tables (4, 

5). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6955977/table/microorganisms-07-00603-t001/
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Table 3. Result of identification of Brucellae isolated from different samples 

Samples 
No. of 

Samples 
Brucella culture 

Positives 
Brucella abortus  

biovar 1 
Brucella melitenisis 

biovar 3 

Milk 128 55 (43 %) 8 47 
LN 103 59 (57.3 %) 9 50 
Vaginal discharges 16 9 (56%) 3 6 
Stomach contents 11 5 (45.5%) 3 2 
(F.M.) Cotyledons 13 8 (61.5%) 6 2 

Total 271 136 29 107 

 

 

Table 4. Distribution of Brucella melitensis among different governorates in Egypt. 

Governorate Milk LN 
Vaginal 

discharges 
S. contents 

(F.M.) 
Cotyledons 

No. of 
isolates 

Aswan 3 1 0 0 0 4 
Beheira 11 0 0 0 0 11 
Beni Suef 2 2 0 0 0 4 
Dakahlia 2 2 0 0 0 4 
Damietta 3 3 2 1 1 10 
Fayoum 3 3 0 0 0 6 
Gharbia 1 3 0 0 0 4 
Giza 2 3 0 0 0 5 
Ismailia 2 7 0 0 0 9 
Kafr El-Sheikh 2 1 0 0 0 3 
Luxor 1 2 0 0 0 3 
Monufia 5 6 1 0 0 12 
Port Said 2 4 1 0 0 7 
Qalyubia 4 7 2 0 0 13 
Sharqia 4 6 0 1 1 12 

Total 47 50 6 2 2 107 

 

 

Table 5. Distribution of Brucella abortus isolates among different governorates in Egypt. 

Governorate Milk LN 
Vaginal 

discharges 
S. contents 

(F.M.) 
Cotyledons 

No. of 
isolates 

Aswan 0 0 0 0 0 0 
Beheira 0 0 0 0 0 0 

Beni Suef 0 1 0 0 0 1 

Dakahlia 1 2 0 0 0 3 
Damietta 2 1 1 1 1 6 
Fayoum 0 0 0 0 0 0 
Gharbia 0 0 0 0 0 0 
Giza 0 0 0 0 0 0 
Ismailia 0 0 0 0 0 0 

Kafr El-Sheikh 1 1 0 1 1 4 

Luxor 0 0 0 0 0 0 
Monufia 2 2 0 0 1 5 
Port Said 2 1 1 0 1 5 
Qalyubia 0 0 0 0 0 0 
Sharqia 0 1 1 1 2 5 

Total 8 9 3 3 6 29 
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Table 6. Characterization of Brucella isolates at the species and biovar levels. 

RTD: routine test dilution, Tp: Tbilisi (Tb), Iz1: Izatnagar, a: 1:50000, A: anti Brucella abortus, M: anti Brucella melitensis, R: rough 
brucella antiserum. 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Detection of IS711 gene specific for genus Brucella by conventional polymerase chain reaction (PCR).  
Lane L: 100bp marker, Lane (1P): B. melitensis reference strain Ether, Lane3: (2P). B. abortus 544 reference strain, lane3 
(N): control negative, Lanes (1-11) B. melitensis cultures, Lane (12-21) B. abortus cultures. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3. Multiplex PCR of Brucella isolates. Lane (1): B. melitensis Rev1 vaccine strain, Lane (2) B. melitensis reference strain 
Ether, Lane (3) B. abortus 544 reference strain, Lanes (4,5 ): B. melitensis cultures control negative,  Lanes (6,7) B. abortus 
cultures, Lane 8 (C-): control negative, Lane L: 100 bp marker. 

Br. isolates 

 
 

CO2 
 
 

H2S Urease 

Growth on dyes 
Lysis  by Tb 

phage 
Lysis  

by Iz1 
Monospecific 

sera 
Conclusion Thionin Fuchsin 

RTD 
RTD 
104 

RTD A M R 
a b a b 

107 Brucella 
isolates 

- - 
+ in 20 

hrs 
+ + + + - - + + + - 

B. melitensis 
3 

29 Brucella 
isolates 

- + 
+ in 2 

hrs 
- - + + + + + + - - B. abortus 1 

B. melitensis 
Ether 

- - 
+ in 18-
24 hr. 

+ + + + - - + + + - 
B. melitensis 

3 

B. abortus 
544 

- + 
+ in 2 

hrs 
- - + + + + + + - - B. abortus 1 

B. Suis 1330 - +++ 
++ in < 
15min. 

+ + 
 
- 

- - + + + - - B. Suis 1 
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The identification of Brucella spp. in farm animals of 

15 Egyptian governorates highlights the role of cattle 

in dissemination of Brucella infection all over the 

country.  isolates wereBrucella136A total of

governoratedifferentinrecovered from cattle s, 

Egypt. ofThese include, 107 isolates  Brucella 

melitensis biovar 3 recovered and identified on 

bacteriological and molecular basis from cattle from 

Aswan, Beheira, Beni Suef, Dakahlia, Damietta, 

Fayoum, Gharbia, Giza, Ismailia, Kafr El-Sheikh, 

luxor, Monufia, Port Said, Qalyubia and Sharqia 

governorates, Table (4). On the other hand, 29 

Brucella abortus biovar 1 isolates were recovered 

from cattle from Beni Suef, Dakahlia, Damietta, Kafr 

El- SharqiaPort Said andSheikh, Monufia,

governorates, Table (5). Several previous studies 

described the prevailing of Brucella Spp. infection 

among cattle in Egypt (Khoudair and Sarfenaze 

2007; Rehab 2011; Menshawy et al. 2014; Hosein 

et al. 2017; Hosein et al. 2018; Khan et al. 2020). 

Brucella melitensis biovar 3 was previously 

considered as the prevalent type in Egypt (Salem and 

Hosin 1990). Originally, Brucella melitensis affects 

mainly sheep and goats. The isolation of B. 

melitensis from cattle and buffaloes in this study may 

be attributed to mixed farming of large and small 

ruminants as previously explained by Wareth et al. 

(2014); Hosein et al. (2016). Cross-species infections 

frequently occur when different species are raised 

together. Brucella melitensis was isolated from cattle, 

buffalo, sheep, goat, (Samaha et al. 2008). Brucella 

melitensis cross-infection has been reported in 

southern Europe (Verger et al. 1989) and in the 

Middle East (Samaha et al. 2008). In contrast, 

Brucella abortus was isolated from cattle, buffalo and 

camel in Egypt (Refai 2002; Hamdy and Amin 

2002; Menshawy et al. 2014). 
 

The isolation and typing of Brucella species from 

clinical samples is considered the gold standard 

diagnostic method for brucellosis (Bricker 2002; Al 

Dahouk et al. 2003) as essential tools for the 

confirmation of Brucella infection and the 

epidemiological evaluation of the herd as well as trace 

back of the sources of infection. The PCR assays were 

capable to confirm the identification of isolated 

Brucella spp. Using primer sequences targeting IS711 

gene, PCR has amplified the fragment 839 bp (Fig. 2) 

confirming the presence of Brucella on genus level. 

On the other hand, Multiplex PCR has amplified four 

fragments of  450bp, 587 bp, 1071 bp, and1682 bp 

characteristic for  B. melitensis biovar 3, and three 

forbpand1682bp,fragments of 450bp, 587 B. 

abortus biovar 1 (Fig. 3). 

 

Brucella was isolated from 8 retained fetal 

membranes out of 13 (61.5%). Such high rate of 

Brucella isolation may be attributed to the number of 

organisms that tend to be very high in the placental 

cotyledons as reported by Pinto da Silva et al. (2012).  

On the other hand, lower rate of Brucella isolation 

from 55 milk samples out of 128 (43 %), may be due 

to several limiting factors such as the fastidious nature 

of the organism and the low number of viable 

organisms as reported by Alton et al. (1988). 

Contamination of milk is especially considered as 

complicating factor for Brucella isolation due to the 

fastidious nature of Brucella organisms (Alton et al. 

1988; Seleem et al. 2010). 

 

Fetal stomach contents and vaginal secretions are 

among the samples of choice for Brucella isolation 

(Alton et al. 1975). In this study, Brucellae were 

isolated from 5 out 11 (45.5%) stomach contents of 

aborted calves and 9 out of 16 (56%) vaginal 

discharges of aborted cows. These findings are 

attributed to the fact that Brucellae propagate in the 

gravid uterus, amniotic fluid and fetal membranes of 

pregnant cows in large numbers as predilection seats 

due to erythritol affinity as reported by Poester et al. 

(2013). Such preferential multiplication is related to 

the ability of the genus Brucella to induce abortions 

in ruminants (Yaeger and Holler 2007).  

 

isolated fromBrucella was nodeslymph

(retropharyngial, prescapular, prefemoral, internal 

iliac and supramammary) from carcasses of 59 out of 

103 (57.3 %) serologically positive animals submitted 

to abattoirs by the Egyptian veterinary authorities. 

Although culling of these infected animals is the 

official policy adopted for control of brucellosis in 

Egypt, however, many of infected animals all over the 

country are actually sold in animal’s markets with 

movement of animals from area to area. Interestingly, 

these infected animals are symptomless and may 

remain carriers shedding Brucellae into the 

environment. This results in spread of Brucella 

infection among different governorates as proved in 

this study.  

 

It is important to mention that eradication of 

brucellosis is only possible when positive animals are 

culled associated with prohibition of movement of 

Brucella-positive animals and additionally, 

application of biosecurity practices as well as fair 
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compensation policy for owners. (Hosein et al. 2018; 

Musallam et al. 2019). 

 

Brucellosis is still a major constraint to livestock 

production in Egypt. Continuous isolation and typing 

of Brucella isolates on both bacteriological and 

molecular bases represent the essential operation 

toward epidemiological evaluation of Brucella herd 

infection status and tracing back the sources of 

infection. The actual Brucellosis status during the 

years 2020 and 2021 refers to that Brucella melitensis 

biovar 3 and Brucella abortus biovar 1 are the 

prevalent types circulating in different Egyptian 

governorates. 
 

The authors declare no conflict of interest. 
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