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Abstract  

Antibiotic-resistant bacteria have increased in livestock and poultry over recent years. However, to date, 

there have been few studies that have investigated the antibiotic resistance bacteria among environmental 

and animal samples. Hence, the main purpose of this research was to isolate Enterobacteriaceae from the 

wastewater of poultry farms and investigate the pattern of antibiotic resistance in these bacteria. In this 

study, 100 wastewater samples were isolated from different poultry farms. These strains were identified 

using biochemical tests. The antibiotic resistance pattern was determined by the disk diffusion method 

(Kirby–Bauer). The isolated bacteria were investigated in terms of resistance patterns to cephalexin, 

tylosin, doxycycline, and erythromycin. A total of 170 Gram-negative bacteria from the 

Enterobacteriaceae family were isolated from poultry wastewater samples. The most isolated strain was 

Escherichia coli (35.33%), followed by Klebsiella (17.65%). According to this study, the most resistance

was to cephalexin and doxycycline antibiotics. The results of this research indicate a high level of 

antibiotic resistance in bacterial isolates from wastewater. This is probably be due to the improper use of 

antibiotics in the poultry industry. 
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1. Introduction 
Given the global population increase and 

consequently, the higher demand for poultry 

products, the production of contaminated 

wastewater has also escalated. This wastewater 

contains high amounts of bacteria, organic 

matter, and suspended particles, potentially 

harming public health and the environment 

(Savin et al., 2021). Antibiotic-resistant bacteria, 

including Escherichia coli and ESKAPE 

bacteria, cause dangerous infections, the 

treatment of which is one of humanity’s primary 

challenges (Savin et al., 2020b). This study 

investigates the presence of these bacteria in the 

wastewater of poultry slaughterhouses. It 

demonstrates how they can be transferred to the 

environment and harm the health of humans, 

pets, and livestock. The study also explores 

possible solutions for managing this issue.

2. Materials and methods 
This study was conducted in three main sections: 

1- Sampling and Cultivation: Over three months, 

100 samples were collected from the wastewater 

of poultry farms in Karaj. The samples were 

centrifuged and then spread on a plate containing 

MacConkey agar medium. The plates were 

incubated for 24 hours at a temperature of 37º C. 

Colonies with different appearances were 

selected, and their pure culture was prepared in 

nutrient agar medium, and Gram staining was 

performed. 

2- Phenotypic and Biochemical Tests: For the 

identification and confirmation of 

Enterobacteriaceae, IMViC (Indole, Methyl Red, 

Voges-Proskauer, and Citrate), catalase, and 

urease biochemical tests were used. 

3- Examination of Bacterial Antibiotic 

Resistance: The resistance of bacteria to 

antibiotics was measured using an antibiogram 

test. This involved creating a bacterial 

suspension, comparing its turbidity with half 

McFarland, and culturing it on a Mueller-Hinton 

agar medium. Antibiotic disks were placed on the 

medium and incubated for 18 hours at 30 degrees 

Celsius. The diameter of the non-growth halo 

was measured, and the results were interpreted 

using standard CLSI tables, categorizing the 

bacteria as resistant, sensitive, or intermediate. 

 

3. Results and discussion 
In this study, 185 gram-negative bacilli were 

isolated and identified from 100 wastewater 

samples from poultry farms in Karaj city. Based 

on biochemical tests, 170 isolates belonged to the 

Enterobacteriaceae family and 15 isolates were 

Pseudomonas. The most common isolates were 

Escherichia coli (35.33%) and Klebsiella 

(17.65%) (Table 1). 

 
Table 1. Frequency distribution of bacteria 

isolated from poultry wastewater 

Type of bacteria Number Percent 
E.coli 60 35.3 

K. pneumoniae 30 17.65 
Enterobacter 28 16.47 
Citrobacter 21 12.35 

Proteus 16 9.41 
Serratia 15 8.82 

Total 170 100 
 

E. coli showed the highest resistance to the 

antibiotics Tylosin (71.66%) and Erythromycin 

(66.67%), and the least resistance to Cephalexin 

(33.33%) and Doxycycline (23.33%) (Fig. 1). 

Klebsiella pneumoniae showed the highest 

resistance to Tylosin (53.33%) and Erythromycin 

(46.67%), and the least resistance to Doxycycline 

(23.33%). The highest resistance of Enterobacter 

was to Doxycycline (75%) and Cephalexin 

(67.85%), and the least resistance was to 

Erythromycin (17.85%). Citrobacter showed the 

highest resistance to Cephalexin (71.43%) and 

Doxycycline (61.90%), and the least resistance to 

Tylosin (14.28%). In Proteus, the highest 

resistance was to the antibiotic Cephalexin 

(62.5%) and the least resistance was to 

Doxycycline (18.75%). In Serratia, the highest 

resistance was to Cephalexin (53.34%) and the 

least resistance was to the antibiotic 

Erythromycin (13.33%) (Table 2). These results 

indicate that resistance to antibiotics is 

increasing. 

 

 

Fig. 1. Results of sensitivity to antibiotics by 

diffusion method from disk and non-growth halos 
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Table 2. Results of antibiotic resistance of the examined bacteria 

Bacteria 
 

Antibiotics 

E. coli K. 
pneumoniae Enterobacter Citrobacter 

spp. Proteus Serratia 

N. % N. % N. % N. % N. % N. % 

Cephalexin (CN) 20 33.33 8 26.67 19 67.85 15 71.43 10 62.5 8 53.34 
Tylosin (T) 43 71.66 16 53.33 7 25 3 14.28 8 50 3 20 

Doxycycline (D) 14 23.33 7 23.33 21 75 13 61.90 3 18.75 5 33.33 

4. Conclusion 
The results of this research indicate a high level 

of antibiotic resistance in bacterial isolates from 

 

 

 
wastewater. This could be due to the improper 

use of antibiotics in the poultry industry. 
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poultry wastewater

Type of bacteria Number Percent 
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K. pneumoniae 30 17.65 
Enterobacter 28 16.47 
Citrobacter 21 12.35 

Proteus 16 9.41 
Serratia 15 8.82 

Total 170 100 

 

Fig. 1. Frequency of isolated bacterial genus  
from poultry wastewater 
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Table 2. Results of antibiotic resistance of the examined bacteria 

Bacteria 
 

Antibiotics 

E. coli K. pneumoniae Enterobacter Citrobacter 

spp. Proteus Serratia 

N. % N. % N. % N. % N. % N. % 
Cephalexin (CN) 20 33.33 8 26.67 19 67.85 15 71.43 10 62.5 8 53.34 

Tylosin (T) 43 71.66 16 53.33 7 25 3 14.28 8 50 3 20 

Doxycycline (D) 14 23.33 7 23.33 21 75 13 61.90 3 18.75 5 33.33 

CLSI

 

 
Fig. 2 . Results of sensitivity to antibiotics by diffusion 

method from disk and non-growth halos 
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