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 Brucellosis is a frequent infectious zoonosis over the world, intimidating 

both veterinary and human public health. The misuse and overuse of 

antibiotics in Iraq in the veterinary field is associated with the high rate 

of antibiotic resistance that observed in some zoonotic bacteria directing 

to cause serious infections in human. The point of this study; is to 

determine the occurrence of extended-spectrum beta-lactamases 

(ESBLs) -producing Brucella abortus in the blood of cattle. One 

hundred blood samples were obtained from cattle in a number of 

slaughterhouses in different areas of Baghdad. Equal to 10 ml of blood 

samples were collected from the tail vein of the animals. Blood was 

divided into two parts; the first part (7ml) in Trypticase soy broth, 

incubated at 37 °C with 5–10% CO2 for 2-3 days. Later, Bacterial DNA 

was extracted and a specific set of primers were used for the detection of 

β-lactamases genes in Brucella abortus isolated using multiplex-PCR 

technique. of 100 blood samples used in this study 26 isolates (26%) 

were confirmed to be Brucella abortus species by VITEK-2 System. The 

ESBLs genes; blaTEM gene was detected in 9 of 26 (34.6%) isolates, 

followed by blaCTX-M gene in 7(26.9%) isolates, blaAMPC gene in 6 

(23.0%) isolates, and blaSHV gene in 4 (15.3%) isolates. This study 

indicated the high rate of ESBLs- producer Brucella abortus among 

cattle. Thus, indicating the potential of animals as a source of the 

ESBLs-producer bacteria that transmitted to human via the food chain or 

other recreational activities. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Brucellae are a type of devastating bacteria that really can infect a variety of agricultural vertebrate animals, 

including cattle and domestic animals, as well as wildlife and humans [1]. Brucellosis that caused by 

Brucella abortus, is a frequent infectious disease in animals that costs the cattle sector a lot of money and 

poses a real and present danger to veterinary and public health around the world [2]. The disease is 

transmitted to humans mainly by consuming unpasteurized milk/dairy products or undercooked meat 

products and by direct contact with discharges of infected animals [3]. B. abortus can also be transmitted to 
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people via skin abrasion, conjunctival inoculation, and inhalation of contaminated aerosol [4]. In Iraq, 

brucellosis is an endemic disease in animals and humans. B. abortus remains the primary causative agent, 

with much higher infection rates in humans and animals compared to B. melitensis [5]. 

 

In livestock, treatment of brucellosis is not attempted because all positive cases are slaughtered, and 

carcasses are used for human consumption after the disposal of the genital system and associated lymph 

nodes. Also, occupational brucellosis is on the rise among veterinarians, abattoir workers, and animal 

breeders [6]. 

 

Sporadic cases of antimicrobial resistance (AMR) and disease relapse have also been reported from Iraq [7]. 

and a rise in the number of isolates with an AMR phenotype became obvious. However, routine 

susceptibility testing of Brucella spp. is not practiced due to treatment ban in veterinary medicine, strict 

therapy regimes in human medicine, and the risk of infection to laboratory personnel [8].   

 

The high rate of resistance that observed in some zoonotic bacteria provides evidence that the misuse and 

overuse of antibiotics in Iraq in the veterinary field, is one of the most important causes of the multidrug 

resistance (MDR) problem in this country. MDR Brucella can be transferred to humans by various means 

such as meat and milk and its product consumption, contact with cattle by abattoir workers. Dependently, 

this study aims to determine the existence of extended-spectrum beta-lactamases-producing Brucella 

abortus in the blood of cattle. 

 

2. Samples and Methods 

One hundred blood samples were obtained from Cattle in a number of slaughterhouses in different areas of 

Baghdad in the period from March 2022 to June. Briefly, equal to 10 ml of blood samples were taken from 

the tail vein of animals. Blood was divided into two parts; the first part (7ml) was added to a bottle 

containing Trypticase soy broth, incubated at 37 °C with 5–10% CO2 for 2-3 days. The second part (3ml) 

was injected into a plane tube in which sera were separated and used for the diagnosis of brucellosis by 

Rose Bengal test. 

 

An aliquot of the blood-broth mixture was then subcultured on Modified Thayer Martin medium. The 

Modified Thayer Martin medium was prepared by suspending a 51.5 gm of medium powder in 900 ml 

distilled water and heated to boiling. Then 90 ml of the suspended medium was dispensed in a flask and 

sterilized by autoclaving. Aseptically the following sterile solutions were added to the suspension after it 

was cooled to 45°C. Twenty ml of heated blood at (55-56) °C for 1 hour was added. The antibiotic solutions 

to a final concentration as follow (Vancomycin 1.500 mg, Nystatin 6250 Units, Colistin methane sulphonate 

3. 75g, Trimethoprim 2.500mg) were added to the medium. The subcultured medium was incubated for 48-

72h at 37°C under 5-10% CO2. 

 

The isolated bacteria were macroscopically identified according to the morphological characteristics of the 

colonies, shape, size, and color. Subsequently, VITEK-2 System based on company directions 

(BioMérieux, Marcy L’ Etoile) was used to confirm the identification of each isolate.  

 

2.1 Genomic DNA extraction 

The organisms were inoculated into 5 ml of Luria-Bertani broth and incubated for 20 hours at 37°C with 

shaking. Cells from 1.5 ml of an overnight culture were harvested by centrifugation at 17.310×g for 5 

minutes. After that, the supernatant was decanted, and the pellet was resuspended in 500 μl of distilled 

water. The cells were lysed by heating them at 95°C for 10 minutes, and cellular debris was removed by 
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centrifugation at 17.310×g for 5 minutes. The supernatant was used as a source of template for 

amplification and kept at deep freeze [9].  

 

2.2 Multiplex Polymerase Chain Reaction  

A specific set of primers was used to amplify Extended-spectrum β-lactamases genes (ESBLs) which 

included (blaTEM, blaSHV, blaCTX-M and blaAMPC) by Multiplex PCR assay as according to Al-Kaaby WA 

[10]. The thermal profile included 95°C for 5 min followed by 30 cycles of 95°C for 30 seconds, 58°C for 1 

min, and 72°C for 1min, with a final step of 72°C for 5 min. About 10 μl of each of the PCR product and 

100bp DNA ladder marker was subjected to 1.5% (wt/vol) agarose gel electrophoresis, stained with 

ethidium bromide (0.5 μg/ml; Sigma) and visualized by a UV light transilluminator. 

 

Table (1): Primer sequences for the Extended-spectrum β-lactamases genes. 

Target genes Primer sequence (5ʹ-3ʹ) Size (bp) Accession Number 

 blaAMPC F- AAACGACGCTCTGCACCTTA 

R- TGTACTGCCTTACCTTCGCG 

670         AY533245.1 

blaSHV F- CCGCCATTACCATGAGCGAT 

R- AATCACCACAATGCGCTCTG 

410 F      J668798.1 

blaTEM    F- GGTGCACGAGTGGGTTACAT 

R- TGCAACTTTATCCGCCTCCA 

531          JN037848.1 

blaCTX-M F- AGCGATAACGTGGCGATGAA 

R- TCATCCATGTCACCAGCTGC 

247          JN411912.1 

 

3. Results 

Out of 100 blood samples used in this study 26 isolates (26%), were confirmed to be Brucella abortus 

species by VITEK-2 System. The genotypic detection results showed that all of the isolates belong to 

ESBLs-producer Brucella abortus, Figure (1). ESBLs-producer Brucella abortus isolates harbored at least 

two or more beta-lactamases genes, Table (2). The dominant gene blaTEM was detected in 9 of 26 (34.6%) 

isolates followed by blaCTX-M gene which was detected in 7 (26.9%) isolates. Moreover, 6 (23.0%) isolates 

had blaAMPC gene and 4 (15.3%) isolates carried blaSHV gene.  

 

Table (2): The prevalence of ESBLs genes in Brucella abortus. 

Genes 

ESBLs genes   

Negative Positive 

blaTEM  17 (65.3%) 9 (34.6%)   

blaCTX-M    19 (73.0%)  7(26.9%)   

 blaAMPC  20 (76.9%)  6 (23.0%)   
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  blaSHV 16 (61.5%) 10 (76.9%)  

 

 
Figure (1): The Extended-spectrum β-lactamases genes in some of Brucella abortus isolates detected by 

multiplex PCR assay and run-on Agarose gel electrophoresis. Where, Lane (M) DNA marker (1500-100bp), 

Lane (1-8) shows positive isolates for (blaTEM, blaSHV, blaCTX-M, and blaAMPC genes) at 670bp, 531bp, 410bp, 

and 247bp PCR product, respectively. 

 

4. Discussion 

Extended-spectrum beta-lactamases (ESBLs) in brucella are becoming a serious health hazard on a global 

scale. Epidemiological research on the extended-spectrum beta-lactamases-producing brucella and the 

genes that code for them in food is still lacking at local, regional, national, and worldwide levels [11].   

 

A significant issue in veterinary medicine is antimicrobial resistance (AMR), which is caused by a variety 

of microbial species. Many researchers reported that antimicrobial-resistant bacteria and resistance genes 

were isolated from farm animals and their products. These bacteria could spread resistance through the food 

chain, to public health. However, resistant bacteria are not just found in animals used as food. Meat, milk, 

and cheese are examples of foods originating from animals that have been identified as possible sources of 

zoonotic bacteria that are resistant [12]. 

 

In this study, out of 100 blood samples collected from cattle, Brucella abortus was detected in 26 samples. 

Most of the studies in this field indicated that there are currently 12 species identified, the majority of which 

are very host-specific. Brucella abortus directly impacts cattle, whereas Brucella melitensis affects goats, 

and Brucella canis affects canines [12], [13].  

 

Previous studies have mentioned that cattle are preferred by Brucella abortus over other domesticated 

animals and it’s considered one of the most important species that causes brucellosis in Iraq [14], [15].  

 

In the routine treatment of brucellosis, the recommended therapy containing quinolones, doxycycline, 

rifampicin, streptomycin, and aminoglycosides are being used alone or in combination [16].   

 

Most antibiotics are unable to penetrate Brucellae because of their intracellular position in 

reticuloendothelial cells and their preference sites (e.g., bone). Failure of treatment is common, and there 

have been lots of reports of brucellosis relapses after treatment. In many cases the emergence of multidrug-

resistant Brucella has increased in brucellosis-endemic regions worldwide (for example, Malaysia, Egypt, 
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Qatar, and China) [17].        

 

Beta-lactam drugs such as extended-spectrum penicillins, cephalosporins, monobactams, carbapenems, 

fluoroquinolones (e.g., ciprofloxacin), and aminoglycosides (e.g., gentamicin) are promising alternatives to 

treat brucellosis [18].   

 

The isolation of Gram-negative bacteria belonging to ESBLs producers such as Enterobacteriaceae, 

listeria, and Brucella from cattle sources is reported worldwide [19], [20]. And it has become a public 

health concern, due to its context in the food chain and the contaminated environment as a reservoir and 

transmitting/disseminating vehicle of Bacteria –ESBLs. Thus, it is configuring a threat to the world public 

health. This circulation of Bacteria Species -ESBLs producers within our ecosystem creates a consensual 

concern of the scientific community and of the authority involved in the One Health approach [21].   

 

In this study, blaTEM gene was predominantly detected in 9 of 26 (34.6%) isolates. This finding was 

consistent with other studies [21], [22].  

 

In addition, ESBLs genotype blaCTX-M was detected in (26.9%) isolates. The beta-lactamases genes blaAMPC 

and blaSHV were detected in 23.0% and 15.3% of ESBLs-producer Brucella abortus isolates, respectively. 

These results are in agreement with previous studies [23, 24]. 

 

Many reasons contributed to the development of bacterial producer ESBLs in animals, and one of the 

important factors is improper use of antibiotics in the treatment of animal disease at a veterinary level. 

Furthermore, in order to improve feed efficiency and output levels, it has long been standard practice in 

livestock management to mix antibiotics with animal feed. The danger in such cases is that most of these 

animals are carriers of most diseases that affect humans, including Malta fever which is considered one of 

the most zoonotic diseases worldwide. Thus, when these animals are infected with bacteria harboring 

resistance genes; these genes may be transmitted to humans through zoonotic infection [25].  

 

As the current study only carried out on 100 samples, a larger sample from cattle from different Iraqi’s 

provenance is highly recommended in order to test for the presence of ESBLs- producer Brucella abortus. 

Consequently, an alarm for the possible threaten in such zoonotic disease is become mandatory to stop the 

misuse of antibiotics among livestock.  

 

In conclusion, the data of this study indicated the high rate of ESBLs- producer Brucella abortus among the 

included sample of cattle in Baghdad-Iraq. Accordingly, it re-enforced the potential of animals as sources of 

ESBLs-producer bacteria causing infections in human acquired via the food chain. Every measure should be 

adopted to prevent the random massive use of Beta-lactam antibiotics in the veterinary medicine and animal 

rearing.  
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