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ABSTRACT   

Antibacterial resistant bacteria cause a big concern to poultry and to public health in general because some 

bacterial poultry pathogens can infect humans or transfer their resistance ability to human pathogens. 

Nontherapeutic use of antibacterial in poultry, especially as growth promoters to increase feed conversion 

efficiency is thought to be one of the main causes of resistance. The study included pulmonary swab samples 

collected during necropsy from 120 poultry farms showing respiratory symptoms with mortality. The disc 

diffusion method for antibiotic sensitivity testing was performed and antibiotic disks for 21 antibiotics were 

used. The results showed that three antibacterial were sensitive to more than 50% of the isolates. The first is 

doxycycline and 69.9% of the isolates were sensitive. The second is Cefalexin with 60.5% sensitive isolates 

and third is Chloramphenicol with 55.2% sensitive isolates. In the rest of antibacterial, less than 50% were 

sensitive. Five isolates were found resistant to all antibacterial. Moreover, three samples were found to be 

negative with no bacterial growth. The present study concluded that 50% of the aerobic bacteria isolated 

from poultry lungs are resistant to 85% of the 21 antibiotics tested in the study. 
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1. Introduction  

An important challenge to the poultry industry is the bacterial resistance to antibiotics [1]. The failure to mitigate 

this challenge has an effect extending to the rest of bioecosystems and affects our ability to achieve one-health 

goals. The resistance is reportedly increasing in the past years. This development in resistance is thought to be 

due to excessive and injudicious application of antibacterials to animals [2]. The trend toward intensive animal 

production systems is also a contributing factor aggravating the need for a prolonged use of treatment. Poultry 

meat and eggs are essencial types of food in most parts of the world. Resistant avain pathogens can be transferred 

to human through consumption or handling of meat or eggs. Once inside the human body, these organisms can 

carry their resistance ability to the human pathogens since most resistance genes are transferable between 

bacteria [3]. The phenomenon of resistance is expected to increase simply because the administration of 

antibacterials to treat illnesses in the presence of resistant bacteria will kill other sensitive bacteria that minimize 

the numbers of the first by competitive exclusion. Hence, removing the competing bacteria will lead to 

domination of the resistant population [4].  

There are therapeutic and non-therapeutic uses of antibiotics. Non-therapeutic usage especially as growth 

promoters to increase feed conversion efficiency is thought to be a primary reason for the development of 

resistance. In this practice, an antibiotic is used in the feed in a sub-lethal dose: one tenth or one hundredth of 

the therapeutic dose. After many years of use as growth promoters, according to scientists, antibiotics that were 

used as growth promoters have more resistant bacteria when compared to antibiotics not used for this purpose 

[5–7]. Another important side effect of antibacterial administration to poultry is the residual traces in meat, 
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eggs, and manure. Residues in manure can pollute water, soil and plants which will further increase the chance 

of the spread of resistant pathogens or exposure of sensitive ones to those antibiotics and hence developing 

resistance [8]. Antibacterial resistance has been documented in a number of poultry pathogens including: 

Escherichia coli [9,14], Salmonella [15–22], Campylobacter jejune [23–27] and Staphylococcus aureus [28]. 

Due to the wide spread of resistance and the huge impact of this phenomenon on poultry health and human 

health, this study was performed for the estimation of the spread of resistance against 21 widely used antibiotics 

in Iraq in bacterial pathogens isolated from the respiratory system of broiler poultry. 

2. Materials and methods 

2.1. Sampling 

The study included pulmonary swab samples collected during necropsy from 120 poultry farms with respiratory 

symptoms with mortality. The samples were collected from cases submitted by poultry farmers to the poultry 

diseases laboratory at Fallujah University during January 2018 to August 2020. Based on the gross lesions, 

many cases have been diagnosed with a primary viral disease. Viral diseases were accompanied by bacterial 

pathogens or there was a primary bacterial pathogen that requires special microbiological techniques for 

isolation such as mycoplasma gallisepticum or avibacterium paragallinarum. Those bacterial pathogens were 

not included in the study because we only used ordinary culture media incubated aerobically. 

2.2. Bacteriology 

The disc diffusion method for antibiotic sensitivity testing was performed followed the methods that were 

published by by Markey et al., [29]. Sample swabs were streaked on solid agar media including MacConkey, 

Nutrient and Brain heart infusion agar. Single colonies were transferred into Soybean casein digest broth to 

purify the culture, then spread into Mueller Hinton agar with antibiotic disks for 21 widely used antibiotics.  

3. Results and discussion  

Table 1 shows the proportions of resistant and sensitive isolate for each antibacterial arranged according to the 

percentage of sensitivity in a descending order.  

Three antibacterials were sensitive to more than 50% of the isolates. The first is doxycycline and 69.9% of the 

isolates were sensitive. The second is Cefalexin with 60.5% sensitive isolates and third is Chloramphenicol with 

55.2% sensitive isolates. In the rest of antibacterials, less than 50% were sensitive to them. Five isolates were 

found resistant to all antibacterials. More than 90% of the samples were resistant to three antimicroblias these 

are oxytetracycline, thiamphenicol and spiramycin (Figure 1).  Moreover, three samples were found negative 

with no bacterial growth. The present study concluded that 50% of the aerobic bacteria isolated from poultry 

lungs are resistant to 85% of the 21 antibiotics tested in the study. 

Those kind of isolates should alarm all workers in the medical fields as they are a serious public health concern 

especially if those bacteria were able to infect humans or transfer their resistance plasmids to human pathogens 

[2], [30]. Moreover, three samples were found negative with no bacterial growth. Those could be caused by a 

viral pathogen and have not yet been complicated by a bacterial agent at the time of sampling [31–33].  

The main way to minimize the spread on resistant bacteria is through the practice of antimicrobial susceptibility 

testing prior to administration. The success of this practice depends upon many factors among which: (1) The 

timing of the test which will be more relevant and can be more correlated to clinical outcome if the sampling 

was done at an early stage of the course of the disease, [34] (2) The accuracy of sampling which should be from 

the site of infection without contamination by bacteria from the hands of the operator or other tissues. Otherwise, 

the susceptibility results will not reflect the traits of the causative pathogen and (3) The ability of the veterinarian 

to interpret the results correctly and choose an antibacterial that can reach the site of infection in high enough 

concentrations. For example, in vitro results are not reliable for a non-absorbable antibacterial to be used in 

respiratory diseases [35].  

Research addressing the issue of antibacterial resistant bacteria in Iraq includes many works in the recent years. 

Most researchers focused on bacterial species such as: Salmonella species [36–42], Campylobacter species [43–

45], Staphylococcus aureus [46, 47] and Escherichia coli [48] and [49]. 

Our study emphasizes the significance of the problem of antibacterial resistance in poultry pathogens because 

more than 50% of the samples were resistant to 18 of the 21 tested drugs. More research studying antibacterial 
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resistance is needed especially in Iraq and should involve more animal species and wider geographical area. 

Additionally, efforts should be made to tackle this challenge by spreading knowledge about the problem and 

how to minimize it. More regulatory restrictions are needed to prevent non veterinary practitioners from 

misusing antibiotics. Poultry veterinarians need to be informed about pharmacodynamics and pharmacokinetics 

of antibiotics, especially absorption and whether or not the antibiotic will reach the site of infection. 

The present study concluded that 50% of the aerobic bacteria isolated from poultry lungs are resistant to 85% 

of the 21 antimicrobials tested. 

Table 1. The percentage of resistant and sensitive isolates for each antibacterial 

Antibiotic Resistant isolates Sensitive isolates 

Doxycycline 30.1% 69.9% 

Cefalexin 39.5% 60.5% 

Chloramphenicol 44.8% 55.2% 

Cefixime 51.3% 48.7% 

Furaltadone 51.7% 48.3% 

Levofloxacin 56.5% 43.5% 

Ciprofloxacin 62.6% 37.4% 

Azithromycin 63.5% 36.5% 

Enrofloxacin 70.8% 29.2% 

Fosfomycin 73.0% 27.0% 

Trimethoprim/sulfa 78.5% 21.5% 

Lincomycin 78.6% 21.4% 

Amoxicillin 80.4% 19.6% 

Erythromycin 83.7% 16.3% 

Tilmicosin 85.9% 14.1% 

Tylosin 86.0% 14.0% 

Florfenicol 88.5% 11.5% 

Chlortetracycline 89.7% 10.3% 

Oxytetracycline 91.5% 8.5% 

Thiamphenicol 94.4% 5.6% 

Spiramycin 95.4% 4.6% 

 

Figure 1. A colored bar-chart representing the percentage of resistant and sensitive isolate for each 

antibacterial. Red bars represent the percentage of resistant isolates, while green is the percentage of sensitive 

isolates 

4. Conclusions 

Some bacterial poultry infections can infect humans or transfer their resistance ability to human pathogens, 

making antibacterial-resistant bacteria a major worry for poultry and public health. One of the main sources of 

resistance is the non-therapeutic use of antibacterial, notably as growth boosters in poultry to improve feed 

conversion efficiency. Necropsied pulmonary swab samples from 120 poultry farms with respiratory symptoms 

and mortality were included in the study. Antibiotic disks representing 21 different antibiotics were utilized in 
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a disc diffusion assay to determine how well each antibiotic worked. Over half of the isolates were responsive 

to at least three antibiotics. First, doxycycline, which was effective against 69.9% of the isolates. The next most 

effective antibiotic is cefalexin, with 60.5% of isolates responding favorably to it. Less than half were sensitive 

to the other antibacterial. All antibiotics were ineffective against five different isolates. And no germs were 

detected in any of the three negative samples. Half of the aerobic bacteria isolated from chicken lungs were 

found to be resistant to at least 15 of the 21 antibiotics examined. 
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