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Chronic respiratory disease is famous in poultry farming, mainly in broiler farms. The
disease is caused by Mycoplasma species in participation with E. coli. Our study was
conducted on CRD of broiler chickens to isolate and determine the resistance of Escherichia
coli Seventy-four swabs of the internal organs of broilers (severe respiratory signs) were

Keywords: collected from different areas of Mosul from September 2021 to March 2022. MacConkey

Antibiotics resistance : : : :

CTX-M gene agar was used with cefota}mme (1 _pg/n_ﬂ) to grow t_he isolates, and they were incubated at

TEM gene 37 °C for 24 hours. Colonies were identified according to standard bacteriological methods.

SHV gene The cefotaxime-resistant E. coli isolates underwent DNA extraction. The polymerase chain

CRD reaction of Escherichia coli isolates was used for confirmation. The results of the existing
- study revealed that 61 samples appeared positive for bacterial isolation from 74 (82.4%).
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M.A. Hamad All isolates were resistant to an arsenal of antibiotics when testing their sensitivity to

antibiotics, including azithromycin, levofloxacin, gentamycin, chloramphenicol...ext.
Molecular detection of resistance genes showed that all isolates contained the CTX-M gene
by 100%. In comparison, the TEM gene appeared in 52 isolates (85.25%), and only 9
(14.75%) isolates showed the SHV gene. In conclusion, our results shed light on the serious
problem in poultry fields, which showed that Escherichia coli isolates contain genes with
high resistance to antibiotics, which are the most widely used in the treatment of bacterial
infections in these farms, which means the demand for introducing more novel antibiotics
in the cure of poultry health problems.
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antibiotics in controlling diseases in humans and animals has
been noted (6,7). There must be vectors that transfer
antibiotic-resistant bacteria isolated from chicken meat to

Introduction

Avian pathogenic E. coli is the main pathogen in poultry.

It causes many infections and is accompanied by viral and
other infections (1,2). Colibacillosis has economic
importance in poultry through its effect on reducing bird
productivity, increased mortality, contamination of infected
carcasses at slaughter, and the cost of prevention and
treatment (3,4). To control and protect against infection in
poultry, antimicrobials are used in feed during risky
durations of bacterial infections, as prophylaxis, or as a
growth stimulator (5). Bacterial resistance to antibiotics is
increasing, and its relationship with the wrong use of
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humans after consuming poultry meat and animal products
(8). Beta-lactam antibiotics have remained the prime
selection for treating E. coli infections (9,10). The E. coli
resistance to cephalosporins through its weapons enzymes
(ESBLSs) limits therapeutic options against E. coli infections
(11). Beta-lactamases are enzymes produced by E. coli that
cause hydrolyzing of beta-lactam ring in penicillin and
cephalosporin; thus, these antibiotics lose their therapeutic
ability to give bacteria the character of resistance (12,13).
One of the beta-lactamase enzymes includes extended-
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spectrum beta-lactamases (ESBLS) like TEM, SHV, CTX-M,
and OXA (14,15). The blaCTX—M genes are swiftly
pervasion and were recorded in E. coli (16,17). Plasmids
encode these enzymes and are transmitted to consumers
through the nourishment chain and animal contact (18,19).
The goal of the existing study was to isolate Escherichia coli
strains from the CRD in broiler chickens and determine their
responsible genes for antibiotic resistance.

Materials and methods

Ethical approve

The endorsement certificate with the number
UM.VET.2021.075 on 18/8/2021was granted by the
Commission of scientific morals, which also provided the
moral consent to carry out this methodical activity in the
College of Veterinary Medicine.

Sampling

Seventy-four swabs from internal organs (air sacs, heart,
lung, liver) were collected from broiler chickens with severe
respiratory signs in Mosul City from September 2021 to
March 2022. Specimens were placed in a sterile screw-
capped. Specimens were conveyed to the microbiology
laboratory of the College of Veterinary Medicine, University
of Mosul.

Isolation and identification of E. coli

Swabs were placed on MacConkey agar containing
foxime 500mg (20,21) and incubated at 37°C for 24h. Pink
fermented colonies were chosen and re-cultured on BHI
(brain heart infusion) agar for purification. Colonies were
classified biochemically using standard bacteriological
methods (22).

Antimicrobial susceptibility testing
The disc diffusion method was used to test the sensitivity
of the isolates to eleven antimicrobial agents (23). The

Table 1: Sequence of primers
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isolates that exhibited multi-drug resistance by the disc
diffusion method were selected for antimicrobial resistance
gene amplification using PCR.

Extraction of DNA

Sixty-one isolates of cefotaxime-resistance E. coli
underwent DNA extraction using DNA preparation Cat NO.
PP-206 (Jena Bioscience, Germany). The extraction was
done by following the manufacturer's instructions and
depending on (24,25). Keep the extracted DNA at -20°C till
use.

Amplification of DNA

The primers and their information are explained in table
1. A confirmatory genetic assay was conducted to diagnose
E. coli using a specific primer for the 16S rRNA gene
(ECOL200-F and ECOL400-R) (26). whereas detection of
the CTX-M, TEM, and SHV genes (24-28).

Results

Escherichia coli isolates were isolated from chronic
respiratory disease infections in poultry with a percentage of
82.4% (61 out of 74 samples). All isolates showed absolute
resistance to the tetracyclines, sulphamethoxazole,
chloramphenicol, and levofloxacin, while all isolates were
sensitive to imipenem. They also showed resistance in
varying proportions to azithromycin, tobramycin,
gentamycin, streptomycin, and ciprofloxacin (Table 2). All
61 isolates were molecularly detected as E. coli (232bp)
(Figure 1). CTX-M gene was found in all isolates of E. coli
100%, which appeared at 550bp (Figure 2), while 52
(85.25%) isolates appeared positive for the TEM gene with
the band at 822bp (Figure 3). Finally, only 9 (14.75%)
isolates showed the SHV gene with an expected band size of
753bp (Figure 4).

Primer Sequence 5-3 m Product size (bp) References
ECOL200-F ATC AAC CGA GAT TCC CCC AGT 55 939 15
ECOL400-R TCACTATCG GTC AGT CAG GAG

CTX-M-Uni-F CGCTTT GCG ATG TGC AG 54 550 15
CTX-M-Uni-R ACC GCG ATATCGTTG GT

SHV-F ATG CGT TATATT CGCCTG TG 45 753 16
SHV-R TGCTTT GTT ATT CGG GCC AA

TEM-F AAA CGC TGG TGA AAG TA

TEM-R AGC GAT CTG TCT AT 45 822 17and 18
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Table 2: Antibacterial resistance of E. coli isolated from chronic respiratory disease

Antimicrobials Concentration _ Disc diffusion (mm) Number (%)
(n9) R S resistant isolates
B-lactams Imipenem (IPM) 10 <19 >23 0 (0%)
Macrolides Azithromycin (AZM) 30 <22 >28 59 (96.7%)
Tetracycline Tetracyclines (OX) 30 <14 >19 61 (100%)
Aminoglycoside  Tobramycin (TOB) 10 <12 >15 43 (70.5%)
Gentamycin (CN) 10 <12 >15 53 (86.89%)
Streptomycin (S) 25 <12 >13 43 (70.5%)
Sulfonamides Trimethoprim/ Sulphamethoxazole (COT) 25 <13 >17 61 (100%)
Miscellaneous Chloramphenicol (C) 30 <12 >18 61 (100%)
Quinolone Ciprofloxacin (CIP) 5 <15 >21 40 (65.57%)
Levofloxacin (LEV) 5 <13 >17 61 (100%)
Nitrofuran Nitrofurantoin (F) 300 <14 >17 0 (0%)
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Figure 1. Molecular confirmation of E. coli isolates Figure 3: Detection of TEM gene. M: Ladder, lanes 1-5
according to the sequence of 16S rRNA (M: Ladder, 1-7 positive TEM gene (822 bp), lanes 6- 7 are negative.
positive for E. coli at 232 bp).
bp
1500,
1000
53bp
700
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Figure 2: Affirmation of CTX-M gene in E. coli isolates. M: Figure 4: PCR products of SHV gene. M: Ladder, lane 7
ladder, lanes 1-7 positive CTX-M gene (550 bp). positive SHV gene (753 bp), lanes 1-6 are negative.
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Discussion

Although chicken meat is considered a primary food
source in many countries, the broiler is a persistent source of
bacterial spreading that causes many diseases between
humans and animals. Raising chickens and keeping them in
contact with humans facilitates the transmission of bacteria
that cause diseases of animal origin to humans (29). Chicken
meat contains some E. coli strains considered more
pathogenic than others and responsible for most deaths
recognized as avian pathogenic E. coli (APEC) live outside
the intestines and is endemic to the respiratory system and
some organs, and causes systemic diseases and major
fatalities (30). The present study recorded that the isolation
rate of APEC reached 82.4% from 74 samples suffering from
different clinical cases such as septicemia, peritonitis, and
airsacculitis. This result is close to what was obtained by
researchers in India, where they recorded a rate of isolation
of 67% (31), in addition to the results of other researchers in
Egypt, where the isolation rate was 75.4% from cases of
chronic respiratory infections (32). The isolated bacteria
appeared highly resistant to azithromycin, levofloxacin,
gentamicin, tetracycline, and chloramphenicol. This has
been confirmed in many articles and studies (31,33). This
resistance may be attributed to the wrong utilization of
antibiotics without testing the sensitivity of isolates to
antibiotics, as well most poultry breeders’ resort to adding
antibiotics to stimulate growth and obtain high production
(34). Also, one of the causes of antibiotic resistance like
tetracycline is having genes that code for excluding this
antibiotic from the cell leading to reduced concentration and
the protection of E. coli ribosomes (35). One of the most
plasmid mechanisms is the transfer and spreading of
resistance genes among the bacterial population (36).
Resistance was also recorded in the p-lactam group in the
study due to B-lactamase production by E. coli (37). All
isolated E. coli (61 isolates) was carried out with the CTX-M
gene encoding ESBL (100%). This result was consistent with
recent studies with similar proportions, and the gene was
prevalent in isolates taken from the broilers' farm (38). The
CTX enzymes have hydrolytic effects on cephalosporins
(39). The plasmids carry the ESBL genes and are also easily
transmitted between commensal and pathogenic bacteria in
poultry (40). The animal-human transference of ESBL genes
leads to the difficulty and failure of treatment in both cases
and the economic losses they cause (41). In the existing
results, the TEM gene, responsible for releasing an enzyme
that awards resistance to -lactam, has appeared in 52 E. coli
isolates. This gene can cause ESBL by mutation altering the
sequence of one amino acid nearby the active site of -
lactamases (42,43). The CTX-M gene was the most
predominant in isolates of E. coli, after the TEM and SHV
genes. It was consistent with what was obtained by
researchers in poultry farms in America, where the highest
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percentage was 33.6% of gene CTX-M followed by a low
frequency of TEM and SHV genes (18,42).

Finally, the current results spotlight the serious problem
in poultry farms that showed the excessive resistance of E.
coli isolates that are prevalent in broilers and appeared
proprietor for an arsenal of resistance genes to the most
usable antibacterial in the treatment of bacterial infections in
these farms, which means the demand for introducing more
novel antibiotics in the cure of poultry health problems.

Conclusion

The current results spotlight the serious problem in
poultry farms that showed the excessive resistance of E.
coli isolates that are prevalent in broilers and appeared
proprietor for an arsenal of resistance genes to the most
usable antibacterial in the treatment of bacterial infections
in these farms, which means the demand for introducing
more novel antibiotics in the cure of poultry health
problems.

Acknowledgments

The authors are immensely thankful for the efforts and
support of the Department of Microbiology and Deanship
of the College of Veterinary Medicine, University of
Mosul.

Conflict of interest

The authors declare there are no conflicts of interest or
financial ties to any government institutions and that no
outside funding was used to carry out this research. We
declare that all identified writers have read, reviewed, and
approved the work. We have also all agreed on the order in
which the authors are listed.

References

1. Yoon MY, Kim YB, Ha JS, Seo KW, Noh EB, Son SH, Lee YJ.
Molecular characteristic of fluoroquinolone-resistant avian pathogenic
Escherichia coli isolated from broiler chickens. Poult Sci.
2020;99(7):3628-3636. DOI: 10.1016/j.psj.2020.03.029

2. Hussein SA, Al-Attar MY. Study of the pathological importance of
Escherichia coli in respiratory infection of broiler chickens. Iragi J Vet
Sci. 2007;21(1):45-51. DOI: 10.33899/ijvs.2007.5613

3. OhJY, Kang MS, Kim JM, Kwon JH, Kwon YK. Characterization of
Escherichia coli isolates from laying hens with colibacillosis on 2
commercial egg-producing farms in Korea. Poult Sci. 2011;90(9):1948-
1954. DOI: 10.3382/ps.2011-01509

4. Othman SM, Sheet OH, Alsanjary RA. Phenotypic and genotypic
characterizations of Escherichia coli isolated from veal meats and
butchers’ shops in Mosul city, Irag. Iragi J Vet Sci.2023;37(1):253-258.
DOI: 10.33899/ijvs.2022.133819.2306

5. Ibrahim RA, Cryer TL, Lafi SQ, Abu Basha E, Good L, Tarazi YH.
Identification of Escherichia coli from broiler chickens in Jordan, their
antimicrobial resistance, gene characterization, and the associated risk
factors. BMC Vet Res. 2019;15(1):159. DOI: 10.1186/s12917-019-
1901-1



https://doi.org/10.1016/j.psj.2020.03.029
https://doi.org/10.33899/ijvs.2007.5613
https://doi.org/10.3382/ps.2011-01509
https://doi.org/10.33899/ijvs.2022.133819.2306
https://doi.org/10.1186/s12917-019-1901-1
https://doi.org/10.1186/s12917-019-1901-1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Iragi Journal of Veterinary Sciences, Vol. 38, No. 1, 2024 (119-124)

Levy S. Reduced antibiotic use in livestock: How Denmark tackled
resistance. Environ Health Perspect. 2014;122(6):160-5. DOI: 10.
1289/ehp.122-A160

Taha ZM, Mustafa SI, Ahmed CJ, Mikaeel FB, Ali MM, Khudr Al, Ali
SZ, Haji ML. Multidrug-resistant and clonal dispersion of
enterotoxigenic Escherichia coli from ready-to-eat meat products in
Duhok province, Irag. Iragi J Vet Sci. 2023;37(1):275-282. DOI:
10.33899/ijvs.2022.133902.2321

Awad A, Arafat N, Elhadidy M. Genetic elements associated with
antimicrobial resistance among avian pathogenic Escherichia coli. Ann
Clin Microbiol Antimicrob. 2016;15(1):59. DOI: 10.1186/s12941-016-
0174-9

Landoni MF, Albarellos G. The use of antimicrobial agents in broiler
chickens. Vet J. 2015;205(1):21-7. DOI: 10.1016/j.tvjl.2015.04.016
Al-AAlim AM, Al-ledani AA, Hamad MA. Extraction and purification
of lipopolysaccharide from Escherichia coli (local isolate) and study its
pyrogenic activity. lIragi J Vet Sci. 2022;36(1):45-51. DOI:
10.33899/ijvs.2021.128963.1614

Falgenhauer L, Lmirzalioglu C, Oppong K, Akenten CW, Hogan B,
Krumkamp R, Poppert S, Levermann V, Schwengers O, Sarpong N,
Dabo EO, May J, Eibach D. Detection & characterization of ESBL-
producing Escherichia coli from humans and poultry in Ghana. Front
Microbiol. 2019;9:1-8. DOI: 10.3389/fmicb.2018.03358

Rahman M, Husha A, Elshabrawy HA, Alam J, Runa NY,
Badruzzaman ATM, Banu NA, MohammadAl Mamun, Paul B, Das S,
Rahman M, E-Elahi AM, Khairalla AS, Ashour HM. Isolation and
molecular characterization of multidrug-resistant Escherichia coli from
chicken meat. Sci Rep. 2020;10:21999. DOI: 10.1038/ s41598-020-
78367-2

Olopade A, Bitrus AA, Momoh-Zekeri AH, Bamaiyi PH. Multi-drug
resistant phenotypes of extended-spectrum pB-lactamase (ESBL)-
producing E. coli from layer chickens. Iraqi J Vet Sci. 2022;36(4):945-
951. DOI: 10.33899/1JVS.2022.132655.2117

Badr H, Reda RM, Hagag NM, Kamel E, EInomrosy SM, Mansour Al,
Shahein MA, Ali SF, Ali HR. Article multidrug-resistant and genetic
characterization of extended-spectrum beta-lactamase-producing E.
coli recovered from chickens and humans in Egypt. Anim.
2022;12(346):1-11. DOI: 10.3390/ani12030346

Mahmmoud EN, Al-Dabbagh SY. Detection of extended spectrum beta
lactam producing Escherichia coli isolated from Cyprinus carpio in
Mosul  city. Iragi J Vet Sci. 2022;36(1):85-89. DOI:
10.33899/ijvs.2022.135604.2497

Poirel L, Dortet L, Bernabeu S, Nordmann P. Genetic features of
blaNDM-1-Ppositive  enterobacteriaceae. ~ Antimicrob  Agents
Chemother. 2011;55(11):5403-5407. DOI: 10.1128/aac.00585-11
Hasan MH, Abdulla SM, Ulaiwi AH. Isolation and molecular detection
of some virulence associated genes in avian pathogenic E. coli. Iragi J
Vet Sci. 2022;36(4):889-894. DOI: 10.33899/1JVS.2022.132476.2095
Bedeni¢ B, Randegger C, Stobberingh E, Héchler H. Molecular
epidemiology of extended-spectrum p-lactamases from Klebsiella
pneumoniae strains isolated in Zagreb, Croatia. Eur J Clin Microbiol
Infect Dis. 2001;20:505-508. DOI: 10.1007/PL00011293

Cardozo MV, Liakopoulos A, Brouwer M, Kant A, Pizauro LL, Monezi
MB, Mevius D, Avila FD. Occurrence and molecular characteristics of
extended-spectrum beta-lactamase-producing enterobacteriales
recovered from chicken, chicken meat, and human infections in Sao
Paulo state, Brazil. Front Microbiol. 2021;12:1-6. DOI:
10.3389/fmicb.2021.628738

Umeda K, Hase A, Matsuo M, Horimoto T, Ogasawara J. Prevalence
and genetic characterization of  cephalosporin-resistant
enterobacteriaceae among dogs and cats in an animal shelter. J Med
Microbiol. 2019;68:339-45. DOI: 10.1099/jmm.0.000933

Alttai NA, Al-Sanjary RA, Sheet OH. Isolation and molecular
identification of Escherichia coli strain from fish available in farms and
local markets in Nineveh governorate. Iraqgi J Vet Sci. 2023;37(2):431-
435. DOI: 10.33899/ijvs.2022.135441.2478

Talaro KP, Chess B. Foundations in microbiology. 10" ed. New York:
McGraw-Hill Education; 2018. 630-635 p.

123

23.

24,

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Naji HA, Saleh WM, Saud ZA, Mhalhal TR, Alhasson FA, Reddy G.
Abebe W. Prevalence of resistance and virulence genes in Escherichia
coli isolates from diarrheic dogs. Iragi J Vet Sci. 2023;37(2):355-361.
DOI: 10.33899/ijvs.2022.133514.2243

Ahmed IM, Al-Dabbagh SY, Jwher DT. Molecular characterization of
extended-spectrum cephalosporin-resistant Escherichia coli isolated
from dogs. Iragi J Vet Sci. 2021;35(3):473-478. DOIL:
10.33899/ijvs.2020.127032.1441

Neamah AA, Fahed KH, Sadeq JN, Alfatlawi MA. Molecular
characterization and phylogenetic analysis of Escherichia coli isolated
from milk of cattle affected by mastitis. Iragi J Vet Sci. 2022;36(1):251-
254. DOI: 10.33899/ijvs.2021.129934.1702

Riffon R, Sayasith K, Khalil H, Dubreuil P, Drolet M, Lagacé J.
Development of a rapid and sensitive test for identification of major
pathogens in bovine mastitis by PCR. J Clin Microbiol. 2001;39:2584-
9. DOI: 10.1128/jcm.39.7.2584-2589.2001

Carattoli A, Garcia-Fernandez A, Varesi P, Fortini D, Gerardi S, Penni
A, Mancini C, Giordano A. Molecular epidemiology of Escherichia
coli producing extended-spectrum beta-lactamases isolated in Rome,
Italy. J Clin Microbiol. 2008;46(1):103-108. DOI: 10.1128/jcm.01542-
07

Vinueza-Burgosl C, Ortega-Paredes D, Narva'ez C, Zutter LD, Zurita
J. Characterization of cefotaxime resistant Escherichia coli isolated
from broiler farms in Ecuador. PL0oS One. 2019;14(4):e0207567. DOI:
10.1371/journal.pone.0207567

Sarowska J, Futoma-Koloch B, Jama-Kmiecik A, Frej-Madrzak M,
Ksiazczyk M, Bugla-Ploskonska G and Choroszy-Krol 1. Review
virulence  factors,  prevalence  and potential  transmission
of extraintestinal pathogenic Escherichia coli isolated from different
sources: Recent reports. Gut Pathog .2019;11:10. DOI: 10.1186
/s13099-019-0290-0

Braz VS, Melchior K, Moreira CG. Escherichia coli as a multifaceted
pathogenic and versatile bacterium. Front Cell Infect Microbiol.
2020;10. DOI: 10.3389/fcimb.2020.548492

Abd El-Twab AA, Sharawi SS, Nasef SA, El-Hofy Fl, Sedeek A.
Natural co-infection of Escherichia coli and infectious bronchitis virus
in broilers and layers flocks. Benha Vet Med J. 2018;34(2):213-220.
available at

Dahshana AM, Mohamed AA. Vaccination against some E. coli
serotypes isolated from diseased broiler chickens with chronic
respiratory disease (CRD). J Vet Med Res. 2016;23(2):243-248.
available at

Radwan IA, Abd EL-Halim MW, Abed AH. Molecular characterization
of antimicrobial-resistant E. coli isolated from broiler chickens. J Vet
Med Res. 2021;27(2):128-142. DOL:
10.21608/JVMR.2020.31870.1009

Al-Marri T, Al-Marri A, Al-Zanbagi R, Al Ajmi A, Fayez M. Multi-
drug resistance, biofilm formation, and virulence genes of Escherichia
coli from backyard poultry farms. Vet World. 2021;4:2869-2877.
DOI: 10.14202/vetworld.2021.2869-2877

Uddin MB, Alam MN, Hasan M, Hossain SB, Debnath M, Begum R,
Samad MA, Hoque SF, Chowdhury MS, Rahman MM, Hossain MM.
Molecular detection of colistin resistance mcr-1 Gene in multidrug-
resistant Escherichia coli isolated from chicken. Antibiotics.
2022;11(97):1-20. DOI: 10.3390/antibiotics11010097

El-Seedy FR, Abed AH, Wafaa MH, Bosila AS, Mwafy A.
Antimicrobial resistance and molecular characterization of pathogenic
E. coli isolated from chickens. J Vet Med Res. 2019;26(2):280-292.
DOI: 10.21608/jvmr.2019.74372

Thapa DB, Chapagain A. Antibiogram of Escherichia coli isolated
from avian colibacillosis in Chitwan district of Nepal. Int J App Sci
Biotechnol. 2020;8(1):52-60. DOI: 10.3126/ijasbt.v8i1.28254

Horton RA, Randall LP, Snary EL, Cockrem H, Lotz S, Wearing H,
Duncan D, Rabie A, McLaren |, Watson E, La Ragione RM, Coldham
NG. Fecal carriage and shedding density of CTX-M extended-spectrum
lactamase-producing Escherichia coli in cattle, chickens, and pigs:
Implications for environmental contamination and food production.
Appl  Environ  Microbiol.  2011;77(11): 3715-3719. DOI:
10.1128/AEM.02831-10



https://doi.org/10.%201289/ehp.122-A160
https://doi.org/10.%201289/ehp.122-A160
https://doi.org/10.33899/ijvs.2022.133902.2321
https://doi.org/10.1186/s12941-016-0174-9
https://doi.org/10.1186/s12941-016-0174-9
https://doi.org/10.1016/j.tvjl.2015.04.016
https://doi.org/10.33899/ijvs.2021.128963.1614
https://doi.org/10.3389/fmicb.2018.03358
https://doi.org/10.1038/%20s41598-020-78367-2
https://doi.org/10.1038/%20s41598-020-78367-2
https://doi.org/10.33899/ijvs.2022.132655.2117
https://doi.org/10.3390/ani12030346
https://doi.org/10.33899/ijvs.2022.135604.2497
https://doi.org/10.1128/aac.00585-11
https://doi.org/10.33899/ijvs.2022.132476.2095
https://doi.org/10.1007/pl00011293
https://doi.org/10.3389/fmicb.2021.628738
https://doi.org/10.1099/jmm.0.000933
https://doi.org/10.33899/ijvs.2022.135441.2478
https://doi.org/10.33899/ijvs.2022.133514.2243
https://doi.org/10.33899/ijvs.2020.127032.1441
https://doi.org/10.33899/ijvs.2021.129934.1702
https://doi.org/10.1128/jcm.39.7.2584-2589.2001
https://doi.org/10.1128/jcm.01542-07
https://doi.org/10.1128/jcm.01542-07
https://doi.org/10.1371/journal.pone.0207567
https://doi.org/10.1186%20/s13099-019-0290-0
https://doi.org/10.1186%20/s13099-019-0290-0
https://doi.org/10.3389/fcimb.2020.548492
https://journals.ekb.eg/article_29431_a30f1dd73018cd1c19470d23b6670731.pdf
https://journals.ekb.eg/article_43247_6aee1868fec5f1db59954bb7a7389aa3.pdf
https://doi.org/10.21608/JVMR.2020.31870.1009
https://doi.org/10.14202%2Fvetworld.2021.2869-2877
https://doi.org/10.3390/antibiotics11010097
https://doi.org/10.21608/jvmr.2019.74372
https://doi.org/10.3126/ijasbt.v8i1.28254
https://doi.org/10.1128/aem.02831-10

39.

40.

41,

42.

43.

Iragi Journal of Veterinary Sciences, Vol. 38, No. 1, 2024 (119-124)

Wibisono FJ, Sumiarto B, Untari T, Effendi MH, Permatasari DA,
Witaningrum AM. Resistance profile of extended spectrum beta
lactamase-producing Escherichia coli bacteria using Vitek® 2 compact
method. Bul. Peternak. 2020;44(2):48-53. DOI:
10.21059/buletinpeternak.v44i2.51347

Wibisono FJ, Sumiarto B, Untari T, Effendi MH, Permatasari DA,
Witaningrum AM. CTX gene of extended spectrum beta-lactamase
(ESBL) producing Escherichia coli on broilers in Blitar, Indonesia. Sys
Rev Pharm. 2020;11(7):396-403. [available at

Shin SW, Jung M, Won HW, Belaynehe KM, Yoon 1J, Yoo HS.
Characteristics of transmissible CTX-M- and CMY-type B-lactamase
producing Escherichia coli isolates collected from pig and chicken
farms in South Korea. J Microbiol Biotechnol. 2017;27(9):1716-1723.
DOI: 10.4014/jmb.1610.10006

Seo KW, Lee YJ. The occurrence of CTX-M-producing E. coli in the
broiler parent stock in Korea. Poult Sci. 2021;100(2):1008-1015. DOI:
10.1016/.psj.2020.09.005

Al Azad MA, Rahman MM, Amin R, Begum MI, Fries R, Husna A,
Khairalla AS, Badruzzaman AT, El Zowalaty ME, Lampang KN,
Ashour HM. Susceptibility and multi-drug resistance patterns of
Escherichia coli isolated from cloacal swabs of live broiler chickens in
Bangladesh. Pathogens. 2019;8(3):118. DOI:
10.3390/pathogens8030118

124

LS ) al (2 A gliall clioad duiy 3 Al )2
Oyl ) (i yal) Sy AL g Jaal) A gl 1)
pall g

Gl aalyf U8 gaaa o el ag ands

(Jaa sall (Jaan all Analas ¢ shand) adal) 4 ¢y jeaall clal) g
G&lall

Ladal)

Oalsall s (b Aailal) (al jeY) e (e al) i) (i all
Lo 33 sSal) g 31 agads asall sl 75 8 i (8 Lyt
clball o Ly cyoal Ansldll LS iVl ae Gal 3l
LS oni) Aaslie paats Jad aalll 2558 (4 A el dpudaill
z oA IR sliae Y1 e danse (smames Aay )l Camen Agi gl 8l
S gall Ap2a (e Adlida (glalia (g (B 2k Apdill Gldle  Alad) aalll
ro SiSle ST aladind o Y OYY JIA AR VoYY Jl e
Wm@@ge;,u‘y)'d\w(dﬂ/e\f.usy V) Sl b
Gohll iy Gl jerinall (add &5 delu YE sad 4450 da 0
il Juduiall 5 el Jelii asd adiiu) Al da ) 5 <0
sl Gmalall (adtainl s aSll 4050 @ LS ) @Y e
5o8)) aeSUsill deaall ApgdaEll LSy ,aY) Y el
dplay) S de 1Y O Q) Al il @ ekl (Je/al e
(%A, £) Joe Apins (VE) Gl & sana (e asipall Jall
Dbid) die 4y gaald) Calabiaall (e A3l i A glie Y Jall aaa S
Opbas V) Al 4 Ly dggpall Glilcadll Lebulaa
CalSll ekl W e g JSiial  slSI o Cpmbaliiall ¢l i sal)
CTX-M (i e (5583 Y all maen 0f A gliall il i 5l
TEM ¢l Al & 3e (%A0,Y0) oY cuilS Laiy /) + + Ay
@Al A SHV (sl dlag) &Y e (%) €,V0) 4 Lad cuils
g ol sall Jgia 5 phall A e o geal) Lails culal
o gl ol s Sl (g st A 515l LSy 53031 Y e of el
A Sl ALY 23 8 Whasiul Y1 4 gl cilaliaall 4le
Ghbaall e 3all JBa) ) dalall e Lea op )l el 028 (8
(o5l daa JSUie 23l 8 Byl &y gl


https://doi.org/10.21059/buletinpeternak.v44i2.51347
https://www.researchgate.net/profile/Mustofa-Effendi/publication/343825208_CTX_Gene_of_Extended_Spectrum_Beta-Lactamase_ESBL_Producing_Escherichia_coli_on_Broilers_in_Blitar_Indonesia/links/5f431f71a6fdcccc43f4ddc3/CTX-Gene-of-Extended-Spectrum-Beta-Lactamase-ESBL-Producing-Escherichia-coli-on-Broilers-in-Blitar-Indonesia.pdf
https://doi.org/10.4014/jmb.1610.10006
file:///C:/Users/Saevan/Downloads/10.1016/j.psj.2020.09.005
https://doi.org/10.3390/pathogens8030118

