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ABSTRACT 

 

This study was implemented to isolate, characterize the presence of E coli and study their 
antibiotic resistance and virulence genes in broiler chickens in Assiut city . A total of  120 

samples (liver, heart, yolk sac and lung) were gained from 3 to 35 days old clinically  and 
freshly dead broiler suffering from respiratory manifestation (CRD), omphalitis, septicemia 
and diarrhea in Assiut Governorates for the detection of pathogenic E coli. Isolation and 
phenotypic identification of the isolates were performed. Serology and detection of 

antibiotic sensitivity and resistance were done. Also, detection of genes accountable for 
virulence (ompA and iroN genes) and antimicrobial resistance were all performed on the 
samples. Also, resistance genes to antimicrobials (blaTEM, blaVIM and qnrA genes) were 
detected. E coli was detected and recognized in 31.7 % of the cases. According to the data, 

11 of the 38 E coli isolates were identified using serology. The conventional disc diffusion 
method was used to assess the susceptibility and resistance of the isolated E coli  to various 
antibacterial agents. A total of 81.5 % of isolates have a MAR index exceeding 0.2, 
whereas 18.5 % have a MAR index not more than 0.2. with an average MDR index of 

0.485. Antimicrobial resistance genes were detected in 73.7 % of 19 serologically 
recognized virulence and antibiotic resistance genes in E. coli isolates such as ompA gene 
detected in 95%, blaTEM gene detected in 95 %, blaVIM gene detected in 73.7 %, and 
qnrA gene detected in 31.5 %, but the iroN gene was not detected. 
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INTRODUCTION 

 

Avian colibacillosis is deliberated as 
one of the greatest serious chickens’ diseases 

causing     high    morbidity    and    mortality 
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resulting in significant economic losses 
(Radwan et al., 2021). E coli strains were 
identified by Russo and Johnson (2000) into 

3 major strains including intestinal 
pathogenic strains, commensal strains and 
extra intestinal pathogenic strains E coli 
(ExPEC(. This sickness has resulted in up to  

30% of poultry mortality due to diminished 
output, high treatment costs, carcass 
rejection, and mortality (Radwan et al., 
2020).  
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E coil resistance  to antibiotics is prevalent 
and of concern to poultry veterinarians. 
Considerable consideration has been 
established for this resistance worldwide and 

especially in Egypt (Radwan et al., 2021). 
The widespread use of antibiotics for disease 
control and avoidance has resulted in an 
extraordinary rise in antibiotic-resistant 

organisms (Ibrahim et al., 2019). Horizontal 
gene transfer or gene mutations are 
responsible for this resistance (Hughes and 
Andersson, 2015). 

 
Bacteria that are multidrug resistant (MDR) 
frequently have multiple drug resistance 
genes (Nikaido, 2009). The emergence of 

multidrug-resistant APEC poses a number of 
challenges, not only in terms of preventing 
and controlling APEC infection, but also in 
terms of allowing resistance to spread to 

additional infections (Li et al., 2021). 
Antibiotic resistance is mainly linked to 
genetic alterations encoded by  chromosomal 
and plasmid genes carried by bacterial 

organisms. Bennett (2008). Momtaz et al. 
(2012) show that all E. coli strains have one 
or more genes responsible for antibiotic 
resistance. PCR assays enable the detection 

of the regularity of the various virulence-
associated genes that happen in the resident 
APEC population; consequently, these 
identified isolates were considered the most 

highly pathogenic E.coli using the PCR 
technique. This is used as the basis for the 
manufacture of the most powerful vaccine 
(Ewers et al., 2004). 

 
Pathogenic E. coli have much genetic 
diversity and many virulence-related factors 
such as invasins, adhesins, iron acquisition 

factors, toxins and serum resistance factors 
(Kaper et al., 2004). The virulence genes 
iroN and ompT are the most basic predictors 
of E. coli pathogenicity (Johnson et al., 

2008a). Iron acquisition (iroN) and adhesion 
are the key roles of these genes (ompT) 
(Mohamed et al., 2018). It was established a 
close implication between the pathogenicity  

of E. coli and its virulence-associated 
components (Janßen et al., 2001). Moreover, 
it is utilized to determine the clinical 

symptoms and the level of bacterial harm. 
Horizontal transfer of gene and antibiotic 
resistance mechanisms were also linked to 
virulence factors (Wang, 2002). 

 

MATERIALS AND METHODS 

 

Collection of samples: 

A total of 120 samples were conveyed f rom 

diseased and freshly dead broilers distress 
from respiratory signs appearance (CRD), 
septicemia and diarrhea. Postmortem 
findings comprising  general congestion. 

Characteristic fibrinous lesions (air sacs, 
pericardium and perihepatitis). Fatal 
septicemia samples were collected from 
lung, liver, heart, yolk sac and kidney. 

 

Conventional method for isolation of E 

coli (Collee et al., 1996): 

Samples were injected into MacConkey 

broth then, incubated in aerobic conditions 
for 24 hours at 37°C. Then inoculated into 
MacConkey agar for 24 hours at 37°C. E. 
coli appears as pink colonies on into 

MacConkey media with a green metallic 
sheen on EMB medium. Microscopically it 
is Gram-ve rods.   

 

Biochemical reactions (Quinn et al., 2002).  

E. coli strains showed fermentation of 
lactose, indole and methyl red positive. 
Isolates were negative for oxidase, urea 

hydrolysis, Voges-Proskauer, citrate 
utilization and did not produce hydrogen 
sulphide. 

 

Antibiotic susceptibility testing (Mary and 

Usha 2013):  

The single diffusion method was used to 
determine antimicrobial susceptibility using 

different concentrations of sensitivity discs 
(Oxoid Limited, Basingstoke, Hampshire, 
UK). 14 antibiotic discs were used including 
S: Streptomycin, AMX: Amoxicillin, EN: 

Enrofloxacin, DO: Doxycycline, T: 
tetracycline, AM: Ampicillin, SXT: 
Sulphamethoxazol, CP: Ciprofloxacin, G: 
Gentamicin, CN: Cephalothin, CO: Colistin , 

L: Levofloxacin, AK: Amikacin and M: 
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Meropenem. The interpretation of the results 
was done according to the National 
Committee for Clinical Laboratory 
Standards 'NCCLS' (2001). 

 

O-Serotyping (Kok et al., 1996):  
Quick  diagnostic E coli antisera sets 
(DENKA SEIKEN Co., Japan) were used to  

identify the strains serologically. Slide 
agglutination test was done and then 
confirmed with a tube agglutination test for 
O-serotype using 38 APEC isolates as 

recommended by the manufacturer's 
guidelines. 
 
Detection of the virulence-associated 

genes by polymerase chain reaction test  

PCR was used to detect antimicrobial 
resistance genes (5 genes) conferring 
resistance to b-lactamase (blaTEM) and 

blaVIM and quinolone antibiotics (qnr), 2 
virulence genes ompA (outer membrane 
protein) and  iron (iron acquisition) 

 

Table 1: Oligonucleotide primers sequences. 

Reference 
Length of 

amplified product 

Primer sequence 

(5'-3') 
Gene 

Colom et al., 2003 516 bp 
ATCAGCAATAAACCAGC 

blaTEM 
CCCCGAAGAACGTTTTC 

Ewers et al., 2007 919 bp 
AGCTATCGCGATTGCAGTG 

ompA 
GGTGTTGCCAGTAACCGG 

Robicsek et al., 2006 516 bp 
ATTTCTCACGCCAGGATTTG 

qnrA 
GATCGGCAAAGGTTAGGTCA 

Xia et al., 2012 280 bp 
AGTGGTGAGTATCCGACA 

blaVIM 
ATGAAAGTGCGTGGAGAC 

Ewers et al., 2007 847 bp 
ATC CTC TGG TCG CTA ACT G 

Iron 
CTG CAC TGG AAG AAC TGT TCT 

 

RESULTS 
 

Table 2: PCR amplification products for the different genes detected in E. coli serogroups.  
Sample serotype ompA iroN blaTEM blaVIM qnrA 

1 O17 + - + - + 

2 O78 + - + - - 

3 O78 + - + - - 

4 O146 - - + - - 

5 O78 + - + + + 

6 O127 + - + + + 

7 O26 + - + + - 

8 O78 - - + + - 

9 O159 + - + + - 

10 O78 + - + + - 

11 O78 - - + + - 

12 O91 + - + + + 

13 O55 + - + + - 

14 O78 + - + + - 

15 O2 + - + + + 

16 O128 - - - + - 

17 O78 - - + + + 

18 O1 + - + + - 

19 O128 + - + - - 
  79% 0% 95% 73.6% 31.5 % 
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Table 3: Antimicrobial resistance outline of E. coli strains (n=38). 
 

NO 
E. coli 

Strains 
Antimicrobial resistance profile MAR index 

1 O17 : H18 S, AMX 0.143 

2 O78 S, AMX, EN, T, DO, AM 0.428 

3 O78 S, AMX 0.143 

4 O146: H21 S, AMX, EN, T, DO, AM 0.428 

5 O78 S, AMX, EN, T, DO, AM, SXT, CP, G, CN, CO, L, AK, M 1 

6 O127: H6 S, AMX, EN, T, DO, AM, SXT, CP 0.571 

7 O26: H11 S, AMX, EN, T, DO 0.357 

8 O78 S, AMX, EN, T, DO 0.357 

9 O159 S, AMX, EN, T, DO, AM, SXT, CP 0.571 

10 O78 S, AMX, EN 0.214 

11 O78 S, AMX, EN, T, DO, AM, SXT, CP 0.571 

12 O91: H21 S, AMX, EN, T, DO, AM, SXT, CP, G, CN, CO, L, AK 0.928 

13 O55: H7 S, AMX, EN, T, DO, AM, SXT 0.5 

14 O78 S, AMX, EN, T, DO, AM, SXT, CP, G, CN 0.714 

15 O2: H6 S, AMX, EN, T, DO, AM, SXT, CP, G, CN 0.714 

16 O128: H2 S, AMX, EN, T, DO, AM, SXT, CP 0.571 

17 O78 S, AMX, EN, T, DO, AM, SXT, CP, G, CN 0.714 

18 O1: H7 S, AMX, EN, T, DO, AM, SXT, CP 0.517 

19 O128: H2 S, AMX, EN, T, DO, AM 0.428 

Average        0.485 

S: Streptomycin             AMX: Amoxicillin            EN: Enrofloxacin           DO: Doxycycline      
T: tetracycline               AM: Ampicillin           SXT: Sulphamethoxazol       CP: Ciprofloxacin          
G: Gentamicin              CN: Cephalothin               CO: Colistin                         L: Levofloxacin              
AK: Amikacin               M: Meropenem 

 

 
Fig.1: Agarose gel electrophoresis of PCR produced after amplification of blatTEM gene (516 

bp) 
Lane L: Ladder marker 100:1000 bp 
Lane P: Control positive 

Lane N: Control negative 
Lanes (1-19): positive E. coli strains 
Lane 16: Negative E. coli strain 
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Fig. 2: Agarose gel electrophoresis of PCR produced after amplification of blatVIM gene (280 bp) 

Lane L: Ladder marker 100:1000bp 
Lane P: Control positive 
Lane N: Control negative 
Lanes (1,2,3,4 and19): positive  E. coli strains 

Lane 16: Negative E. coli strain 
 

 
Fig. 3: Agarose gelelectrophoresis of PCR produced after amplification of iroN gene (847 bp) 
Lane L: Ladder marker 100:1000bp 

Lane P: Control positive 
Lane N: Control negative 
Lanes (1-19): negative E. coli strains 
  

 
Fig. 4: Agarose gelelectrophoresis of PCR produced after amplification of ompA gene (919 bp) 

Lane L: Ladder marker 100:1000 bp 

Lane P: Control positive 
Lane N: Control negative 
Lanes (4,8,11,16 and17): Negative  E. coli strains 

https://apis.mail.yahoo.com/ws/v3/mailboxes/@.id==VjN-b6iXNIiHhpxF6tnE6_0eZcjtDAMQ_hMrtMVnZ0xoaS4yOBquldOnvzgf9FlABvQr7SVlp8IqsxZO1bAmuvaosw/messages/@.id==AGu7RYl7ytnIYakXxg8fGBVJA-8/content/parts/@.id==4/refresh?appid=YMailNorrinLaunch&ymreqid=e4f5c9df-c71c-517d-1c34-460000017300
https://apis.mail.yahoo.com/ws/v3/mailboxes/@.id==VjN-b6iXNIiHhpxF6tnE6_0eZcjtDAMQ_hMrtMVnZ0xoaS4yOBquldOnvzgf9FlABvQr7SVlp8IqsxZO1bAmuvaosw/messages/@.id==AGu7RYl7ytnIYakXxg8fGBVJA-8/content/parts/@.id==4/refresh?appid=YMailNorrinLaunch&ymreqid=e4f5c9df-c71c-517d-1c34-460000017300
https://apis.mail.yahoo.com/ws/v3/mailboxes/@.id==VjN-b6iXNIiHhpxF6tnE6_0eZcjtDAMQ_hMrtMVnZ0xoaS4yOBquldOnvzgf9FlABvQr7SVlp8IqsxZO1bAmuvaosw/messages/@.id==AGu7RYl7ytnIYakXxg8fGBVJA-8/content/parts/@.id==4/refresh?appid=YMailNorrinLaunch&ymreqid=e4f5c9df-c71c-517d-1c34-460000017300
https://apis.mail.yahoo.com/ws/v3/mailboxes/@.id==VjN-b6iXNIiHhpxF6tnE6_0eZcjtDAMQ_hMrtMVnZ0xoaS4yOBquldOnvzgf9FlABvQr7SVlp8IqsxZO1bAmuvaosw/messages/@.id==AGu7RYl7ytnIYakXxg8fGBVJA-8/content/parts/@.id==4/refresh?appid=YMailNorrinLaunch&ymreqid=e4f5c9df-c71c-517d-1c34-460000017300
https://apis.mail.yahoo.com/ws/v3/mailboxes/@.id==VjN-b6iXNIiHhpxF6tnE6_0eZcjtDAMQ_hMrtMVnZ0xoaS4yOBquldOnvzgf9FlABvQr7SVlp8IqsxZO1bAmuvaosw/messages/@.id==AGu7RYl7ytnIYakXxg8fGBVJA-8/content/parts/@.id==4/refresh?appid=YMailNorrinLaunch&ymreqid=e4f5c9df-c71c-517d-1c34-460000017300
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Fig.5: Agarose gelelectrophoresis of PCR produced after amplification of qnrA gene (516 bp) 

Lane L: Ladder marker 100:1000 bp 
Lane P: Control positive 
Lane N: Control negative 
Lanes (1,5,6,12,15 and 17): Positive  E. coli strains 

 

DISCUSSION 

 

Clinical signs such as depression, loss of 
appetite, retardation of growth, huddling 

together, ruffled feathers, respiratory 
discomfort and diarrhoea which is white and 
pasty were all seen in broiler hens examined 
in many areas of the Assiut Governorates. 

Enteritis, Pericarditis, peritonitis and 
congestion in internal organs were seen. 
Petechial haemorrhages on parenchymatous 
organs were noticed and air sacs with 

varying degrees of turbidity and thickness, 
air sacculitis, and omphalitis were the most 
common post-mortem findings. 

  

E. coli was isolated and the percentage of 
isolation was (31.7%), 38/120 while, 11 
from 38 E. coli isolates were  verified by 
serology. The O-serotyping results for 38 

(31.7%) APEC strains are reviewed in Table 
(2) 11 serotypes from a total 38 E.coli 
isolates that have been serotyped the most 
predominant serotype was O78 (8 isolates), 

followed by O91: H21(6 isolates), O1:H7  &  

O128: H2 (5 isolates), O2:H6 (4 isolates), 
O146:H21 (3 isolates), O55:H7 & O26 & 
H11. (2 isolates), O127:H6, O159 & 

O17:H18 (1 isolate each). Our results were 
consistent with (Nolan et al., 2013) who 
reported that the O serotypes found in the 
majority of the E. coli isolates achieved from 

the affected birds. Also, Dho-Mulin and 
Fairbrother, 1999) discovered that the main 

serotypes recovered from colibacillosis 
infections in chickens were O1, O2, and 
O78. A study by Chinese researchers 

revealed that the two most common E. coli 
groups detected in birds in distress from 
colibacillosis were te O78 and O2 groups 
(Dou et al., 2016). On the other hand, In 

Egypt, the most predominant serotypes were 
O125, O114 and O44 as each represents and 
the very low percent Serotypes O2 and O78 
may probably be due to variation in 

serotypes over a period of time in a 
particular area (Amer et al., 2011). 

 
Antimicrobial Susceptibility: 

The disc diffusion test was used to assess 
susceptibility of antibiotics in 19 avian E. 
coli isolates. Table 3 shows the antimicrobial 
resistance profiles of the examined E. coli 

strains, 89.5 percent of isolates have a MAR 
index greater than 0.2, while 10.5 percent 
have a MAR index less than or equal to  0.2 
with an MDR index of 0.485 on average . A 

MAR index score of higher than 0.2 denotes 
high-risk sources contamination, as many 
antibiotics are frequently used to prevent 
disease (Chitanand et al., 2010). From the 
antimicrobial susceptibility results, we found 

that E.coli strains were greatly resistant to S, 

T, DO AMX, EN, AM, G SXT, CP and  CN. 
These results are in agreement with Xu et al.  
(2019) who found that the isolated a 

pathogenic E. coli from diseased chickens 
with mainly typical lesions had great 
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resistance to T, AMP, cefotaxime, GEN, 
STR and SXT. However, Xia et al. (2009) 
observed in China the avian E.coli strains 
were resistant to enrofloxacin 99%, 

ciprofloxacin 100%, norfloxacin 100%, 
amoxicillin/ clavulanic acid 87.4%, 
ampicillin 99.5%, gentamicin 97% and 
amikacin 27.8%. 

 
The growth and spread of bacteria that were 
multidrug-resistant has lowered the 
antimicrobials' efficacy, posing major health  

risks (Mellata, 2013). This is a clear 
evidence of indiscriminate and abusive 
antibiotic usage for disease or prevention. In  
an antibiotic-saturated environment, 

antibiotic-resistant bacteria eventually 
supersede drug-sensitive germs (Van den et 
al., 2001). MDR microorganisms carriage a 
direct hazard to consumers as suppliers of 

antibiotic resistance genes to other bacteria 
(Nhung et al., 2017). 

 
Distributions of virulence-associated 

genes.  

Results reviewed in Table 2 and figures 1, 2, 
3, 4 and 5 showed that ompA gene was 
detected in 73.7%, blaTEM gene was 

detected in 95%, blaVIM gene was identified 
in 73.7%, qnrA gene was discovered in 
31.5%, iroN gene not noticed in any E. coli 
serotype 0%. PCR results showed that 

antibacterial resistance genes were found  in  
19 serologically identified E. coli isolates. 
The two genes accountable for resistance of 
B- lactamase (blaTEM and blaVIM genes) 

were found at a rate of 95% and 73.6%, 
respectively in E.coli isolates. This 
genotypic pattern is similar to the present 
pattern of phenotypic This genotypic pattern 

is similar to the observed pattern of 
phenotypic resistance of E. coli isolates 
detected with the disk diffusion method and 
these results were steady with (Hiki et al., 

2013) who discovered the blaCTX-M-2, 
blaCTX-M-14, blaCTX-M-65, or blaCMY-2 
genes in all strains of E. coli that were 
isolated from broiler chickens. 

 
The b-lactamase–encoding gene blaTEM 
was noticed in 16 (11.1%) APEC-like 

strains, which have resistance to b-lactam 
antibiotics such as ampicillin, amoxicillin, 
cephalothin and clavulanic acid while the 
plasmid-borne quinolone resistance gene qnr 

was distinguished in 47 isolates (32.6%) (Li 
et al., 2021). 
 
Abd El Tawab et al. (2015) detected 

blaTEM gene in 22 (73%) of E. coli isolates. 
In addition, (Jiang et al., 2011) detected 
88.9% of blaTEM gene among E. coli 
strains detected from broilers in China. Also, 

blaTEM gene was detected by Domínguez et 
al. (2002) 20 (48.7%) of E. coli 
distinguished from broilers. In addition, Ivan 
et al. (2010) recorded that E. coli strains 

which were resistant to broad-spectrum 
cephalosporins and carried multiple blaTEM 
genes were responsible for the ESBL 
phenotype in gulls. Furthermore, 9 E. coli 

isolates harboring blaTEM genes that 
produce ESBL. blaTEM gene was detected 
in 11.1% (Li et al., 2021).  
 

Regarding quinolone (qnrA) encoding gene, 
it was presented by rate of 31.5% in E. coli 
isolates. The genotypic pattern is nearly 
parallel to the observed phenotypic 

resistance of E. coli isolates that were 
detected with disk diffusion method 11/19 
(58%) of E. coli strains proved to be 
resistant to Quinolone and these results were 

consistent with Li et al. (2021). qnrA (36.84 
%) was the greatly common antibiotic 
resistance gene in E. coli isolates, while 
blaSHV and blaCMY were not found in any 

E. coli isolates (Momtaz et al., 2012). The 
incidence of qnr gene that confers resistance 
to Quinolone in E. coli isolated from broilers 
was (32.6%). The other gene, the plasmid-

mediated quinolone resistance gene, oqxAB 
was found in 2/117 E.coli isolates from 
broilers by Ozaki et al. (2017). 
 

 Our results of detection of virulence gene 
(ompT) encoding gene verified that virulence 
genes were detected in 79% of the E.coli 
isolates. On the other hand, (iroN) virulence 

genes were not identified in any E.coli 
isolates, on the same context, ompT were the 
most prevalent virulence genes in the APEC-
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like E.col   isolated from broilers  with a 
100% frequency, while virulence genes iron 
were detected in 15.8% of the isolates (Li et 
al., 2021). Outer-membrane protein A 

(OmpA), which is encoded by a plasmid, 
plays a key role in pathogenicity and has a 
substantial impact on bacterial illness 
therapy, with functions such as 

antiphagocytes, antialexin, and antiserum 
(Zhang et al., 2003). 
 
While the frequency of the omp T gene in 

APEC strains from poultry samples averaged 
from 78.6 to 94.1% the frequency of the 
ompT gene in APEC strains from poultry 
samples averaged from 78.6 to 94.1% )Jeong 

et al., 2012; Ahmed et al., 2013). In another 
study De Carli et al. (2015) reported a high 
frequency of virulence genes iroN, and 
ompT, which were 98% and 100% 

respectively among the E. coli strains that 
were isolated from broilers. 
 
IroN and other iron acquisition genes were 

detected in 60 percent of pathogenic E. coli 
isolates from broilers (Xi et al., 2016). The 
gene ompA is detected in 80 percent of 
LPEC isolates, and iron is vital in the innate 

immune system (Paauw et al., 2009). 
 
A total of 71.4 % of avian pathogenic E. coli 
strains identified from broilers suffering 

from septicemia in Egypt have five distinct 
virulence genes )Ahmed et al., 2013).  
According to these studies, the occurrence of 
virulence genes varies depending on the 

isolation source and geographic origin of the 
samples. (Li et al., 2021). 
 
The present study concluded that E. coli 

identified from broiler chickens in Assiut 
were resistant at high rates to antibiotics 
with an average MDR index of 0.485 by the 
disk diffusion method. In E. coli strains from 

broiler chickens, genotypic resistance for 
blaTEM, blaVIM and qnrA resistance genes 
was discovered, and the genotypic pattern is 
nearly identical to the practical pattern of 

phenotypic resistance of E. coli isolates that 
were detected by disc diffusion method. 
 

REFERENCES 

 

Abd El Tawab, A.A.; Ammar, M.A.; Nasef, 
A.S. and Reda, M.R. (2015): 
Prevalence of E. coli in diseased 

chickens with its antibiogram pattern. 
Benha Vet. Med. J., 28(2): 224-230. 

Ahmed, A.M.; Shimamoto, T. and 
Shimamoto, T. (2013): Molecular 

characterization of multidrug-resistant 
avian pathogenic Escherichia coli 
isolated from septicemic broilers. Int. 
J. Med. Microbiol. 303: 475–483. 

Amer, M.M.; Bastamy, M.A.; Ibrahim, H.M. 
and Salim, Mervit, M.)2011): Isolation 
and characterization of avian 
pathogenic Escherichia coli from 

broiler chickens in some Governorates 
of Egypt. Vet. Med. J. Giza (ISSN 
1110-1423). 

Bennett, P.M. (2008): Review: Plasmid-

encoded antibiotic resistance: 
acquisition and transfer of antibiotic 
resistance genes in bacteria. Br. J. 
Pharmacol., 153: S347-S357.  

Chitanand, MP.; Kadam, TA.; Gyananath, 
G.; Totewad, ND. and Balhal, DK. 
)2010): Multiple antibiotic resistance 
indexing of coliforms to identify high 

risk contamination sites in aquatic 
environment. Indian J Microbiol. 
2010; 50:216–20. 

Collee, J.G.; Fraser, A.G.; Marmion, B.P. 

and Simmons, A. (1996): Practical 
Medical Microbiology. 14th Ed 

Colom, K.; PèrezJ, Alonso R.; Fernández-
Aranguiz A.; Lariňo, E. and Cisterna, 

R. (2003): Simple and reliable 
multiplex PCR assay for detection of 
blaTEM, blaSHV and blaOXA-1 genes in 
Enterobacteriaceae. FEMS 

Microbiology Letters 223 (2003) 147-
151. 

De Carli, S.; Ikuta, N.; Lehmann, FK.; Da 
Silveira, VP.; De Melo Predebon, G. 

and Fonseca, AS. (2015):  Virulence 
gene content in Escherichia 
coli isolates from poultry flocks with 
clinical signs of colibacillosis in 

Brazil. Poult Sci. 94: 2635–2640.  



 

Assiut Veterinary Medical Journal                                                      Assiut Vet. Med. J. Vol. 68 No. 174 July 2022, 17-27  

 

25 

Dho-Moulin, M. and Fairbrother, J.M. 
(1999): Avian pathogenic Escherichia 
coli (APEC). Vet. Res. 30: 299–316. 

Domínguez, E.; Zarazaga, M.; Sáenz, Y.; 

Briñas, L. and Torres, C. (2002): 
Mechanisms of antibiotic resistance in  
Escherichia coli isolates obtained from 
healthy children in Spain. Microb. 

Drug Resist. 8(4): 321-327. 
Dou, X.; Gong, J.; Han, X.; Xua, M.; Shena, 

H.; Di Zhanga, Zhuang, L.; Liu, J. and 
Zou, J. (2016): Characterization of 

avian pathogenic Escherichia coli 
isolated in eastern China. Gene 
576:244–248. 

Ewers, C.; Janssen, T.; Kiessling, S.; 

Philipp, H.C. and Wieler, L.H. (2004): 
Molecular epidemiology of avian 
pathogenic Escherichia coli (APEC) 
isolated from colisepticeamia in 

poultry. Vet. Microbiology 104(1-2): 
91-101. 

Ewers, C.; Li, G.; Wilking, H.; Kiebling, S.; 
Alt, K.; Antáo, E.M.; Laturnus, C.; 

Diehl, I.; Glodde, S.; Homeier, T.; 
Böhnke, U.; Steinrück, H.; Philipp, 
H.C. and Wieler, L.H. (2007): Avian 
pathogenic, uropathogenic, and 

newborn meningitis-causing 
Escherichia coli: How closely related 
are they?. International Journal of 
Medical Microbiology 297 (2007) 

163–176. 
Hiki, M.; Usui, M.; Kojima, A.; Ozawa, M.; 

Ishii, Y. and Asai, T. (2013): Diversity  
of plasmid replicons encoding the 

bla(CMY-2) gene in broad-spectrum 
cephalosporin-resistant Escherichia 
coli from livestock animals in Japan. 
Foodborne Pathog. Dis. 10: 243–249. 

Hughes, D. and Andersson, D.I. (2015): 
Evolutionary consequences of drug 
resistance: Shared principles across 
diverse targets and organisms. Nat. 

Rev. Genet. 16(8), 459–471 (2015). 
Ibrahim, R.A.; Cryer, T.L.; Lafi, S.Q.; 

Basha, E.; Good, L. and Tarazi, Y.H. 
)2019): Identification of Escherichia 

coli from broiler chickens in Jordan, 
their antimicrobial resistance, gene 

characterization and the associated risk 
factors. BMC Vet. Res. 15:159. 

Ivan Literak; Monika Dolejska; Dagmar 
Janoszowska; Jolana Hrusakova and 

Wlodzimierz Meissner (2010): 
Antibiotic-Resistant Escherichia coli 
Bacteria, Including Strains with Genes 
Encoding the Extended-Spectrum 

Beta-Lactamase and QnrS, in 
Waterbirds on the Baltic Sea Coast of 
Poland. APPLIED AND 
ENVIRONMENTAL 

MICROBIOLOGY, Dec. 2010, 76, 
No. 24, p. 8126–8134 

Janßen, T.; Schwarz, C.; Preikschat, P.; 
Voss, M.; Philipp, HC. and Wieler, 

LH. (2001): Virulence associated 
genes in avian pathogenic (APEC) 
isolated from internal organs of 
poultry having died from 

colibacillosis. Int. J. Med. Microbiol. 
2001; 291: 371–378. 

Jeong, Y.W.; Kim, T.E.; Kim, J.H. and 
Kwon, H.J. (2012): Pathotyping avian 

pathogenic Escherichia coli strains in 
Korea. J. Vet. Sci. 13: 145–152. 

Johnson, T.J.; Wannemuehler, Y.; Doetkott,  
C.; Johnson, S.J.; Rosenberger, S.C. 

and Nolan, L.K. (2008a): 
Identification of minimal predictors of 
avian pathogenic Escherichia coli 
virulence for use as a rapid diagnostic 

tool. J. Clin. Microbiol. 46:3987–3996. 
Kaper, JB.; Nataro, JP. and Mobley, HL. 

(2004): Pathogenic Escherichia coli. 
Nat. Rev. Microbiol. 2004; 2: 123–

140. 
Kok, N.; Roberfroid, M.; Robert, A. and 

Delzenne, N. (1996): Involvement of 
lipogenesis in the lower VLDL 

secretion induced by oligofructose in 
rats. Br J Nutr 76, 881-89 

Li Tianmin; Claudia D. Castañeda; Julio 
Miotto; Chris McDaniel; Aaron S. 

Kiess and Li Zhang (2021): Effects of 
in ovo probiotic administration on the 
incidence of avian pathogenic 
Escherichia coli in broilers and an 

evaluation on its virulence and 
antimicrobial resistance properties. 
Poultry Science 100: 100903 



 

Assiut Veterinary Medical Journal                                                      Assiut Vet. Med. J. Vol. 68 No. 174 July 2022, 17-27  

 

26 

https://doi.org/10.1016/j.psj.2020.11.0
72 

Mary, C. and Usha, M. (2013): Incidences 
of multi-drug resistance Escherichia 

coli isolates in Panipuri sold in 
Bangalore. Inter. Food Res. J., 20 (2):  
1007-1009. 

Mellata, M. (2013): Human and avian 

extraintestinal pathogenic Escherichia 
coli: infections, zoonotic risks, and 
antibiotic resistance trends.  
Foodborne Pathog. Dis. 10:916–932.  

Mohamed, L.; Ge, Z.; Yuehua, L.; Yubin, G.; 
Rachid, K.; Mustapha, O.; Junwei, W. 
and Karine, O. (2018): Virulence traits 
of avian pathogenic (APEC) and f ecal 

(AFEC) E. coli isolated from broiler 
chickens in Algeria. Trop. Anim. 
Health Prod. 50:547–553. 

 Momtaz, H.; Rahimi, E. and Moshkelani, S . 

(2012): Molecular detection of 
antimicrobial resistance genes in E. 
Coli isolated from slaughtered 
commercial chickens in Iran. Vet. 

Med. 57(4):193-197. 
National Committee for Clinical Laboratory 

Standards "NCCLS" (2001): 
Performance standards for 

antimicrobial susceptibility testing. 
Supplement M100-S11. Villanova, 
PA, USA. 

Nhung, N.T.; Chansiripornchai, N. and 

Carrique-Mas, J.J. (2017): 
Antimicrobial resistance in bacterial 
poultry pathogens: a Review. Front. 
Vet. Sci. 4:126. 

Nikaido, H. (2009): Multidrug resistance in 
bacteria. Annu. Rev. Biochem. 78, 
119–146. 

Nolan,L.K.; Barnes, H.J.; Vaillancourt, J.P.;

 Abdul-Aziz, T. and Logue, 
C.M.  (2013): Book Editor(s): David 
E. Swayne. 2013. Diseases of 
Poultry (13th ed.), Iowa State 

Press, Iowa, pp. 751-805 
Ozaki, H.Y.; Matsuoka, E. Nakagawa and 

Murase, T. (2017): Characteristics of 
Escherichia coli isolated from broiler 

chickens with colibacillosis in 
commercial farms from a common 

hatchery. Poultry Science 96: 3717–
3724 

Paauw, A.; Leverstein-van Hall, MA.; Van 
Kessel, KP.; Verhoef, J. and Fluit, AC. 

(2009): Yersiniabactin reduces the 
respiratory oxidative stress response of 
innate immune cells. PloS One 
[Internet]. 2009 [cited 2009 Dec 

29]4:e8240. Available from doi: 
10.1371/journal. pone. 0008240. 

Quinn, P.; Markey, B.; Carter, M.; Donelly, 
W. and Leonard, F. (2002): Veterinary 

microbiology and microbial disease. . 
In Veterinary microbiology and 
microbial disease.: Black Well Science 

Radwan, I.A.; Abd El-Halim, M.W. and 

Abed, A.H. (2021): Molecular 
characterization resistance Ecoli 
isolated from broiler chickens. J. Vet. 
Med. Res. (2021); 27 (2): 128–142 

Robicsek, A.; Strahilevitz, J.; Jacoby, 
G.A.;  Macielag, M.; Abbanat, 
D.; Park, C.H.; Bush, K. and Hooper, 
D.C. (2006): 

Fluoroquinolonemodifying enzyme: a 
new adaptation of a common 
aminoglycoside acetyltransferase. Nat 
Med 12:83-88. 

Russo, TA. and Johnson, JR. (2000 ): 
Proposal for a new inclusive 
designation for extraintestinal 
pathogenic isolates of Escherichia coli: 

ExPEC. J Infect Dis. 2000 May; 
181(5): 1753-4. doi: 10.1086/315418. 
Epub 2000 May 15. PMID: 10823778. 

Van Den Bogaard, AE.; London, N.; 

Driessen, C. and Stobberingh, EE. 
(2001): Antibiotic resistance of faecal 
Escherichia coli in poultry, poultry 
farmers and poultry slaughterers. J 

Antimicrob Chemother.; 47: 763–71. 
Wang, Y. (2002): The function of OmpA in 

Escherichia coli. Biochem. Biophys.  
Res. Comm.; 292: 396–401. 

Weltevreden in both high and low nutrient 
medium. Microbial Pathogenesis 50 
(2011) 114e122. 

Xi Luo, M.S.; PengWang, M.S.; Jian-guo 

Cheng, B.S.; Yan Luo, Ph.D.; Lei Dai, 
Ph.D.; Xin Zhou, B.S.; Li-kou Zou, 
Ph.D.; Bei Li, B.S. and Jiu-jin Xiao, 

https://doi.org/10.1016/j.psj.2020.11.072
https://doi.org/10.1016/j.psj.2020.11.072
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Swayne%2C+David+E
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Swayne%2C+David+E
http://www.ncbi.nlm.nih.gov/pubmed?term=Macielag%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16369542
http://www.ncbi.nlm.nih.gov/pubmed?term=Abbanat%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16369542
http://www.ncbi.nlm.nih.gov/pubmed?term=Abbanat%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16369542
http://www.ncbi.nlm.nih.gov/pubmed?term=Park%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=16369542
http://www.ncbi.nlm.nih.gov/pubmed?term=Bush%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16369542
http://www.ncbi.nlm.nih.gov/pubmed?term=Hooper%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=16369542
http://www.ncbi.nlm.nih.gov/pubmed?term=Hooper%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=16369542


 

Assiut Veterinary Medical Journal                                                      Assiut Vet. Med. J. Vol. 68 No. 174 July 2022, 17-27  

 

27 

(2016): Characterization Of Virulence 
Genes and Antimicrobial Resistance 
Of Lung Pathogenic Escherishia Coli 
Isolates In Forest Musk Deer 

(Moschus Berezovskii). Journal of Zoo 
and Wildlife Medicine 47(2): 540–
550, 

Xia, L.; Li, L.; Wu, C.; Liu, Y.; Tao, X.; Dai, 

L.; Qi, Y.; Lu, L. and Shen, J. (2009): 
A survey of plasmid mediated 
fluoroquinolone resistance genes from 
Escherichia coli isolates and their 

dissemination in Shandong, China. 
Foodborne Path. Dis. 207-215 

Xia, Y.; Liang, Z.; Su, X. and Xiong, Y. 
(2012): Characterization of 

Carbapenemase Genes in 
Enterobacteriaceae Species Exhibiting 
Decreased Susceptibility to 
Carbapenems in a University Hospital 

in Chongqing, China. Ann Lab Med 
2012; 32: 270-275. 

Xu, X.; Sun, Q. and Zhao, L. (2019): 
Virulence factors and antibiotic 

resistance of avian pathogenic 
Escherichia coli in eastern China. 
J.Vet. Res. 63: 317–320. 

Zhang, YN.; Zhang, YM. and Zhang, HX. 

(2003): The research on virulence 
factors of Escherichia coli. Progr. Vet . 
Med. (China); 24: 26–29. 

 

 
 (  كولاى  شيرشاإ)  الممرض  القولونى  للميكروب  الضراوه  لجينات  الجزيئى  التعرف

 التسمين  بدارى  من  المعزول
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وتوصيف وجود ا في  ضراوهودراسة جينات المقاومة للمضادات الحيوية واللميكروب القولونى  أجريت هذه الدراسة لعزل 

تم الحصول على   يوم سريرياً  35إلى    3، رئة( من عمر  ركيس صفاعينة )كبد، قلب،    120دجاج التسمين في أسيوط. 
تنفسية ) يعاني من مظاهر  نافق حديثاً  وتسمم الدم والإسهال في محافظه أسيوط للكشف عن إ( و CRDولاحم  لتهاب السرة 

وتم تحديد العزلات على النمط الظاهري. تم عمل الأمصال والكشف عن حساسية المضادات  إي كولاي المسببة للأمراض. 
)جينات   الضراوه  عن  المسؤولة  الجينات  عن  الكشف  تم  كما  ومقاومتها.  مضادiroNو    ompAالحيوية  ومقاومة  ات ( 

تم الكشف عن جينات المقاومة لمضادات الميكروبات )جينات   و   blaVIMو    blaTEMالميكروبات على العينات. كما 
qnrA 38عزلة من أصل   11وفقاً للبيانات ، تم تحديد    ٪.31.7(. تم الكشف عن الميكروب القولونى والتعرف عليها داخل  

باستخدام علم الاختبار ات السيرولوجيه. تم استخدام طريقة انتشار القرص التقليدية لتقييم قابلية  عزلة من الميكروب القولونى 
للبكتيريا.   المضادة  العوامل  من  للعديد  المعزولة  القولونى  الميكروب  المائة من العزلات لديها مؤشر   81.5ومقاومة  في 

MAR    من يزيد عن    MARفي المائة لها مؤشر    18.5، في حين أن    0.2أكثر  بمتوس0.2لا  يبلغ   MDRمؤشر  ط  . 
جين الضراوه  ومقاومة المضادات الحيوية    19٪ من  73.7. تم اكتشاف الجينات المقاومة لمضادات الميكروبات في  0.485

بها مصلياً في عزلات الميكروب القولونى مثل جين    blaTEM٪ ، اكتشاف جين 95المكتشف بنسبة  ompAالمعترف 
في المئة ، ولكن لم يتم الكشف عن  31.5في  qnrA٪ ، واكتشاف جين 73.7في  blaVIMاكتشاف جين   ٪ ،95بنسبة  
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