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ABSTRACT 
 

The present study was conducted on 81 commercial broiler chicken farms aged (1-45 days) located in five 

different centers at Qena province (Qena, Qift, Deshna, Qus and Nag-Hammadi), For bacteriological 

examination, Samples were taken from diseased and freshly dead chickens (liver; lung; intestine; trachea; nasal 

cavity; kidneys; yolk sacs; pericardium; and air sacs). The results revealed that 50 out of 600 samples (8.3%) 

were positive for E. coli isolation, where 30 isolates (9.0%) from 332 baby chicks (up to one week), 20 isolates 

(7.4%) from 268 broilers (from one week to 6 weeks) were positive for E. coli isolation. Thirty-seven seogroups 

of E. coli were obtained by serological identification (O1, O6, O8, O20, O26, O27, O44, O86a, O115, O125, 

O128, O136, O146, O152, O158, O159, O164, O166, O167,O168 and O169) represented as 4 strains were 

serotyped O27 (8%), 3 strains O44 (6%), 3 strains O125 (6%), 3 strains O152 (6%), 3 strains O159 (6%), 2 

strains O1 (4%), 2 strains O6 (4%), 2 strains O20 (4%), 2 strains O26 (4%), 2 strains O166 (4%), 1 strain for 

each of O8, O86a, O115, O128, O136 ,O146, O158, O164, O167, O168, O169 with (2%) for each of them and 

13 isolates were untyped (26%) by the available antisera. Multiplex PCR showed that ompA virulence gene was 

detected in all serogroups except O8. Moreover, papC virulence gene was detected in all serogroups except O8, 

O86a, O136, O146, O167 and O169. While Stx2 virulence gene was detected only in serotypes O27 & O125. 

The eaeA gene was amplified in serogroups O1, O20, O26, O115, O152, O166, O168 and O169. Finally, tsh 

virulence gene was detected in all serogroups except O20, O26, O86a, O115, O128, O167 and O169. 
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INTRODUCTION 
 

Colibacillosis is an economically important 

disease, which is prevalent in Egypt and throughout 

the world and may constitute a great hazard to poultry 

industry causing high poultry mortality, loss of 

weight and reduction of egg production 

(Bandyopadhay and Dhawedkar, 1984; Kaul et al., 

1992; Barnes and Gross, 1997; Margie and Lawrence, 

1999; Radwan et al., 2014 and Ammar et al., 2015). 

More than 1000 E. coli serotypes have been reported 

but only small percentages have been implicated in 

poultry diseases. The pathogenic and non-pathogenic 

strains in poultry are differentiated based on the 

virulence. Hence, detection of these strains becomes 

important for effective colibacillosis treatment and 

control (Cloud et al., 1985 and Suthantha et al., 

2001). E. coli species are divided serologically 

intoserogroups   and   serotypes   on   basis   of    their  
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antigenic   composition   (somatic   or   O antigens for 

serogroups and flagella or H antigens for serotypes). 

Many strains express a third class of antigens 

(capsular or K antigens) (Compos et al., 2004). 

Pathogenic E. coli strains have been divided into 

intestinal pathogenic E. coli and extra intestinal 

pathogenic E. coli (ExPEC) depending on the 

location of the infection. Avian pathogenic E. coli 

(APEC) strains belong to the ExPEC group is a major 

pathogen responsible for morbidity and mortality in 

chickens. It induces different syndromes in poultry, 

including systemic and localized infections, such as 

respiratory colibacillosis, acute colisepticemia, yolk 

sac infection, enteritis, arthritis, omphalitis, swollen-

head syndrome, coli granuloma, salpingitis and 

oophritis accounting for about 5-50% mortality in 

poultry flocks. The most common form of 

colibacillosis is characterized by an initial respiratory 

disease in 3-6 week-old broiler chickens. It is usually 

followed by a systemic infection with characteristic 

fibrinous lesions (airsacculitis, perihepatitis, and 

pericarditis) and fatal septicemia (Ewers et al., 2003; 

Roy et al., 2006; Sharada et al., 2010 and Abd El 

Tawab et al., 2014).  
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The pathogenicity of E. coli is generally initiated by 

several predisposing factors, such as mycoplasma 

infections, viral infections, environmental factors and 

immune-suppressive diseases (Ewers et al., 2003; 

Bopp et al., 2005 and Gomes et al., 2005). 

 
In addition, the zoonotic potential of APEC raises 

food safety concerns (Mora et al., 2009; Tivendale et 

al., 2010 and Chanteloup et al., 2011). ExPECs that 

can cause neonatal meningitis, urinary tract infections 

and septicaemia in humans share high levels of 

genomic similarity and some key virulence factors 

with APECs (Moulin-Schouleur et al., 2006, 2007; 

Johnson et al., 2008; Mora et al., 2012 and Olsen et 

al., 2012). 

 
Several virulence factors have been associated with 

the virulence of APEC, including those encoding for 

adhesions, toxins, autotransporters, iron acquisition 

systems, sugar metabolism, serum resistance proteins, 

and capsule as well as lipopolysaccharide complexes 

(Ewers et al., 2003; Li et al., 2005 and Schouler et 

al., 2012). However, numerous studies have 

demonstrated that these virulence factors are rarely all 

present in the same isolate and that they can occur 

either individually or polygenically with varying 

frequencies in clinical isolates, indicating that APEC 

strains constitute a heterogeneous group (Delicato et 

al., 2003; Vandekerchove et al., 2005 and Mbanga 

and Nyararai, 2015). The accurate identification of 

virulent strains of E. coli and the virulence genes they 

possess is essential if genes that can serve as vaccine 

targets are to be identified. Virulence gene studies are 

therefore important as they not only aid in the 

characterization of pathogenic strains of E. coli but 

may eventually lead to the development of effective 

vaccines (Mbanga and Nyararai, 2015). 

 
Epidemiological tracing of E. coli strains is of 

considerable importance in veterinary microbiology. 

The data can be used to monitor trends in the 

occurrence of pathogenic strains or to identify 

possible source of infection. Autologous bacterins 

provide limited serotype- specific protection, because 

multiple serogroups are associated with disease, 

especially O1, O2 and O78 among many others 

(Dziva and Stevens, 2008 and Roshdy et al., 2012). 

 
The precise set of virulence factors possessed by 

Avian Pathogenic E. coli (APEC) isolated from 

infected birds is not clearly established in the isolates 

of Qena Governorate. Detection of Avian Pathogenic 

E. coli (APEC) and their virulence factors that causes 

infections in poultry becomes important for effective 

treatment with antimicrobial therapy and control 

schemes resulting in reducing both the incidence and 

mortality. So, this study was carried out in order to 

record the prevalence of E. coli infection in Qena 

province by bacteriological characterization of E. coli 

isolates in chickens, identification of the prevalent 

serotypes of E. coli isolates and detection of some 

virulence genes of the isolated strains by using PCR. 

 
MATERIALS AND METHODS 

 
Collection of samples: 
A total of 600 freshly dead and diseased chicken 

samples categorized as 332 from baby chicks, from 

268 broilers were collected from 81 farms at different 

Governmental and private poultry farms in five 

different centers at Qena province (Qena, Qift, 

Deshna, Qus and Nag-Hammadi). Bacteriological 

Samples were taken from diseased and freshly dead 

chicken (liver; spleen; nasal cavity; trachea; lung; air 

sacs; kidneys; yolk sacs; pericardium; and intestine 

from cases exhibiting perihepatitis, pneumonia, 

airsacculitis, yolk sac infection, pericarditis, and 

enteritis) after clinical and postmortem examination. 

Each examined organ was taken alone in sterile 

plastic bag, kept in icebox and be transferred with 

minimum delay to the laboratory. 

 
Bacteriological examination: 
Under complete aseptic conditions, samples (after 

sterilization of their surfaces using heated spatula), 

were inoculated into nutrient broth and incubated at 

37 °C for 24 hours. This step was followed by 

subculturing on E. coli selective media 

(MacConkeyʼs agar and Eosin methylene blue (EMB) 

agar), with incubation at 37 °C for another 24 hours. 

Suspected purified colonies to be E. coli were picked 

up and streaked on nutrient agar slopes and kept for 

morphological and biochemical identification 

(Konemann et al., 1997; Quinn et al., 2002 and Lee 

and Nolan, 2008). 

 
Serological typing of E.coli: 
Fifty E.coli suspected isolates “biochemically 

identified” were subjected to serotyping according to 

(Edwards and Ewing, 1972 and Lee et al., 2009) by 

Slide agglutination test, using Polyvalent and 

monovalent diagnostic E.coli antisera. 

 
Detection of E. coli virulence genes by PCR: 
Multiplex PCR was applied by using five sets of 

primers for detection of five virulence genes playing 

a role in the virulence of APEC. These genes were 

eaeA (intimin or E.coli attaching and effacing gene); 

ompA (outer membrane protein); stx2 (shiga-toxin2 

gene); papC (pyelonephritis associated Pili gene); tsh 

(temperature sensitive heamagglutinin gene). 

Multiplex PCR was applied on isolated E. coli 

Following QIA amp DNA mini kit instructions 

(Catalogue no.51304); Dream Taq Green PCR Master 

Mix (2X) (Thermo Scientific) Cat No. K1081 and 

agarose gel electrophoreses (Sambrook et al., 1989). 
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RESULTS 

 
Prevalence of E. coli isolates among chickens: 
The number of the positive samples with E. coli 

isolation was 50 out of 600 isolates (8.3%); 30 

isolates (9.0%) from baby chicks (up to one week), 20 

isolates (7.4%) from broilers (from one week to 6 

weeks), as revealed from table (1). The 

bacteriological examination of studied organs 

revealed that E. coli were isolated fromlung samples 

(17.5%); kidney and ureter samples (16.7%); air sac 

samples (14%); yolk sac samples (12.5%); intestinal 

samples (11.8%); spleen samples (10%); heart 

samples (7.9%); liver samples (3.4%) and nasal 

cavity &  tracheal samples (2.5%) as shown in table 

(2). 

 
Serotyping of E.coli isolates: 
Serological examination was carried out on 

biochemically identified E. coli isolates (50 isolates) 

for species identification. Among the fifty 

investigated isolates, 37 typable E. coli isolates 

(74%), and 13 untypable isolates (26%) were 

identified. Among the typable isolates, serogroup 

O27 was the most frequently observed (8%) followed 

by O44 (6%), O125 (6%), O152 (6%) and O159 (6%) 

followed by serogroup O1 (4%), O6 (4%), O20 (4%), 

O26 (4%) and O166 (4%).Then, O8 (2%), O86a 

(2%), O115 (2%), O128 (2%), O136 (2%), O146 

(2%), O158 (2%), O164 (2%) and O167(2%), as 

described in table (3). 

 

Detection of some virulence genes of E.coli isolates 

by PCR: 
Multiplex PCR results shown in table 4 and figure 1 

to 4, revealed that ompA virulence gene was detected 

in all serogroups except O8 giving a PCR product of 

919 bp. Moreover, papC virulence gene was detected 

in all serogroups except O8, O86a, O136, O146, 

O167 and O169 giving a PCR product of 501 bp. 

While Stx2 virulence gene was detected only in 

serotypes O27 & O125 giving a PCR product of 779 

bp. The eaeA gene was amplified in serogroups O1, 

O20, O26, O115, O152, O166, O168 and O169 

giving a PCR product of 248 bp. Finally, tsh 

virulence gene was detected in all serogroups except 

O20, O26, O86a, O115, O128, O167 and O169 

giving a PCR product of 620 bp. Although we notice 

some exceptions from these results, that some 

samples having the same strain but different in 

carrying the same virulence genes. For example, the 

strain O27, there are 4 samples represent it, samples 

No. 24, 15, 11 and 47. Sample No. 24 has 4 virulence 

genes,  ompA, papC, tsh and Stx2,  although sample 

No. 15 has only 3 virulence genes ompA, papC and 

tsh, on the other hand, sample No. 11 has only 2 

virulence genes, ompA and papC. Interestingly, 

sample No.47 lacks any of them. This is the same 

with the strain O125 which represented with 3 

samples No. 23, 22 and 48.Sample 23 has 4 virulence 

genes, ompA, papC, tsh and Stx2,  although sample 

No. 22 has only 3 virulence genes ompA, papC and 

tsh, but the sample No.48 also lack all of them. This 

result makes the samples No. 47 and 48 a good 

chance for possibility of preparation of an effective 

vaccine from these samples after testing them for 

pathogenicity test.  

 

Table 1: Incidence of E. coli recovered from examined chickens samples. 
 

chickens No. of chickens No. of isolated E.coli 
Percentage 

(%) 

Baby chicks 332 30 9.0 

Broilers 268 20 7.4 

Total 600 50 8.3 

 

Table 2: Incidence of E. coli in different organs of examined chicken samples (Calculated according to the total 

number of each samples). 
 

Organs No. of samples Positive samples 
Percentage 

(%) 

Lung 40 7 17.5 

Kidney&ureter 30 5 16.7 

Air sacs 50 7 14 

Yolk sacs 40 5 12.5 

Intestine 17 2 11.8 

Spleen 30 3 10 

Heart 177 14 7.9 

Liver 176 6 3.4 

Nasal cavity& Trachea 40 1 2.5 

Total  600 50 8.3 
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Table 3: Results of isolates serotyping. 
 

No. 

Serodiagnosis 

Strain classification Site of isolation 
No. of 

strains 

Percentage 

(%) 
Polyvalent 

sera 

 Monovalent 

sera 

1 Poly 4 O27 (ETEC) Liver, trachea, air sacs 4 8 

2 Poly 2 O44 (EPEC), (EAEC) Heart, lung, spleen 3 6 

3 Poly 2 O125 (EPEC), (EAEC) Heart, kidney, spleen 3 6 

4 Poly 8 O152 (EIEC) Intestine, kidney,lung 3 6 

5 Poly 4 O159 (ETEC), (EPEC),(EIEC) Heart,lung 3 6 

6 Poly 1 O1 
(DAEC),(UPEC),(APEC), 

(NMEC),(SEPEC) 
Air sacs, Intestine 2 4 

7 Poly 4 O6 
(ETEC),(UPEC), 

(NMEC),(SEPEC) 
Heart, Kidney 2 4 

8 Poly 5 O20 (SEPEC) Yolk sac, kidney 2 4 

9 Poly 1 O26 (EPEC), (VETC) Liver, lung 2 4 

10 Poly 2 O166 (EPEC) Heart, lung 2 4 

11 Poly 6 O8 
(ETEC), (DAEC), 

(NMEC),(SEPEC) 
Yolk sac 1 2 

12 Poly1 O86a (DAEC) Air sac 1 2 

13 Poly 6 O115 (EHEC) Heart 1 2 

14 Poly 1 O128 (ETEC), (EPEC), (EAEC) Air sac 1 2 

15 Poly 7 O136 (EIEC) Liver 1 2 

16 Poly 2 O146 (ETEC) Heart 1 2 

17 Poly 3 O158 (EPEC) Yolk sac 1 2 

18 Poly 8 O164 (EIEC) Yolk sac 1 2 

19 Poly 5 O167 (ETEC), (EIEC), (EPEC) Heart 1 2 

20 Poly 4 O168 (ETEC) Lung 1 2 

21 Poly 6 O169 (ETEC) Lung 1 2 

22 Untypable ------ ------ ------ 13 26 
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Table 4: Results of virulence genes of E. coli isolates by PCR. 
 

Serial No. No. of sample Strain 
Virulence genes 

papC ompA Stx2 tsh eaeA 

1 24 O27 + + + + - 

2 15 O27 + + - + - 

3 11 O27 + + - - - 

4 47 O27 - - - - - 

5 12 O44 + + - + - 

6 14 O44 + + - + - 

7 37 O44 - + - + - 

8 23 O125 + + + + - 

9 22 O125 + + - + - 

10 48 O125 - - - - - 

11 16 O152 + + - + + 

12 29 O152 + + - + - 

13 40 O152 - - - + + 

14 25 O159 + + - - - 

15 39 O159 - + - + - 

16 42 O159 - - - + - 

17 5 O1 + + - + + 

18 6 O1 + + - + - 

19 28 O6 + + - + - 

20 30 O6 + + - - - 

21 19 O20 + + - - - 

22 38 O20 - - - - + 

23 34 O26 + + - - + 

24 31 O26 + + - - - 

25 33 O166 + + - + + 

26 44 O166 + - - + - 

27 49 O8 - - - + - 

28 7 O86a - + - - - 

29 18 O115 + + - - + 

30 32 O128 + + - - - 

31 1 O136 - + - + - 

32 4 O146 - + - + - 

33 43 O158 + + - + - 

34 9 O164 + + - + - 

35 2 O167 - + - - - 

36 27 O168 + + - + + 

37 36 O169 - + - - + 

38 3 Untypable + + - - - 

39 8 Untypable + + - - + 

40 10 Untypable - + - + + 

41 13 Untypable + + - - - 

42 17 Untypable + + - - + 

43 20 Untypable + + - + - 

44 21 Untypable + + - + - 

45 26 Untypable + + - - - 

46 35 Untypable + + - - - 

47 41 Untypable - - - + - 

48 45 Untypable - + - - - 

49 46 Untypable - - - + - 

50 50 Untypable - + - + - 
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Fig. 1: Amplification of eaeA gene of E. coli serogroups 

Lane L: 100-600bp DNA Ladder. Neg.: Negative control. Pos.: Positive control. Lane 5: E.coli O1 (Positive). 

Lane 16: E.coli O152 (Positive). Lane 18: E.coli O115 (Positive). 
 

 
Fig. 2: Amplification of tsh gene of E. coli serogroups 

Lane L: 100-1000 bp DNA Ladder. Neg.: Negative control. Pos.: Positive control. Lane 5: E.coli O1 (Positive). 

Lane 12: E.coli O44 (Positive). Lane 15: E.coli O27 (Positive). 
 

 
Fig. 3: Amplification of papC, stx2 and ompA genes of E. coli serogroups 

- Lane L: 100-1500bp DNA Ladder. Neg.: Negative control. Pos.: Positive control.  

- ompA gene (919 bp): Lane 5: E.coli O1 (Positive). Lane 12: E. coli O44 (Positive). Lane 15: E. coli O27 

(Positive). 

- papC gene (501 bp): Lane 5: E. coli O1 (Positive). Lane 12: E. coli O44 (Positive). Lane 15: E. coli O27 

(Positive). 
 

 
Fig. 4: Amplification of stx2 gene of E. coli serogroups 

stx2 gene (779 bp): Lane 23: E. coliO125 (Positive). Lane 24: E. coliO27 (Positive).  
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DISCUSSION 

 

The number of positive E.coli isolates was50 out of 

600 isolates (8.3%) were collected from 81 farms at 

different Governmental and private poultry farms in 

five different centers at Qena province (Qena, Qift, 

Deshna, Qus and Nag-Hammadi). These finding were 

almost similar to those obtained by (Abd EL-Samie, 

2015) who said bacteriological isolation showed that 

34 out of 420 specimens  was E. coli positive (8 %). 

 

On the other hand, higher incidence (26.9%) was 

published by (Ramadan et al., 2016). Interestingly, 

more recent investigations revealed much higher rates 

of E. coli for chicken (60%) obtained by (Eid et al., 

2016). 

 

In the present study, the incidence of E. coli varied 

according to age that, 30 isolates (9.0%) were from 

baby chicks (up to one week) and 20 isolates (7.4%) 

were from broilers (from one week to 5 weeks). 

These results agreed with (Shahat, 2015) who found 

that the incidence of E.coli in one week old chicks 

was (14.3%), while in one-three weeks it was (9.8%) 

and in age over three weeks (8.9%). Our results also 

agreed with (Naliaka, 2011), who found that the 

prevalence of disease decreased with increase in bird 

age in isolates from broiler chicken, Also, This is in 

agreement with earlier studies (Smith et al., 2006 and 

Moussa et al., 2007) that confirmed this relation. 

 

The bacteriological examination revealed that higher 

rates of isolation of E. coli was from  lung (17.5%); 

followed by kidneys and ureters (16.7); air sac (14%); 

yolk sac (12.5%); intestinal tract (11.8%); spleen 

(10%); heart (7.9%); liver (3.4%); and finally nasal 

cavity & trachea (2.5%). These results agreed with 

(Abd EL-Samie, 2015) who said that the incidence of 

E. coli in lung (60%) is higher than heart (20%) and 

spleen (20%). Moreover, (Yousef et al., 2015) 

disagreed this result that he found the incidence of E. 

coli in the lung was the lowest in compare with heart 

and liver. 

 

In case of comparing the results of incidence of E. 

coli in liver and heart, (Abd El Tawab et al., 2015) 

agreed with our result that the incidence of E. coli in 

heart is higher than that in liver. But, (Eid and Erfan, 

2013) disagreed with this result. 

 

In case of comparing the results of incidence of E. 

coli in intestine and liver (Abd El Tawab et al., 2014) 

agreed with our result. But, (Sharada et al., 2010) 

disagreed with this result. 

 
In the present study, among the fifty investigated 

isolates, 37 typable E. coli isolates (74%) could be 

serotyped in 21 serogroups. The predominant 

serogroup was O27 (8%). These results go hand to 

hand with the previous study of (Shahat, 2015) who 

found that E. coli serogroup O27 was the most 

predominate (15%). El-jakee et al. (2012), identified 

E. coli serogroup O27 that recovered from diarrheic 

chicken from Egypt. 

 

In the present study, other serogroups followed the 

O27, were O44 (6%), O125 (6%), O152 (6%) and 

O159 (6%). These results were agreed with that 

obtained with (Abd El Tawab et al., 2015) who 

mentioned that themost commonly detected E. coli 

serogroups were O44 (11.3%), O125 (7.5%). These 

results also matched with those by (Suwanichkul and 

Panigrahy, 1988; Gross, 1991 and Bosch et al., 1993), 

who reported that serogroup O44 and other strains 

were traditionally associated with colibacillosis in 

poultry. Also, (Roshdy et al., 2012) mentioned that 

O44 was the predominate strain (9.3%) followed by 

O125 (5.5%). Moreover, (Eid and Erfan, 2013) found 

that O125 was the second predominate with 

percentage (14.29%) but O44 was found with lower 

percentage (3.57%). This disagreed with (Eid et al., 

2016) who found O125 and O44 in the lowest 

percentage. 

 

E. coli serogroups O1 (4%), O6 (4%), O20 (4%), O26 

(4%) and O166 (4%) was also identified in this study. 

This agreed with (Saif, 2003) whoreported that only 

15% of the strains belonged to the serogroups O1, 

O2, O35, O36, and O78 that have been associated 

previously with avian colibacillosis were isolated 

from diseased birds, suggesting that this might signal 

the emergence of new pathogenic serotypes. Also, 

this is agreed with (Yousef et al., 2015; Eid et al., 

2016 and Ramadan et al., 2016) who found O1 strain 

in low percentages. Our result disagreed with 

(Hassan, 2016) who found O1 in a high percentage 

(23.5%). 

 

Our results nearly matched with (Eid et al., 2016) 

who reported that O26 found in a percentage (6.67%) 

and this is the same with (Ramadan et al., 2016) who 

found O26 (6.89%). Yousef et al., 2015, disagreed 

our result that they found O26 was the most 

predominate strain.  

 

Da Silveira et al. 2002, identified 2.3% of APEC 

serogroup O6 among isolates from chicks with 

omphalitis, (Vandemaele et al., 2003) investigated 

100 APEC strains from 83 Belgian poultry farms, 

detecting only three serogroup O6 strains, these 

results agreed our results. (Knöbl et al., 2012) 

disagreed these result that they found 31 strains 

(62%) belonged to serogroup O6. 

 

In the present study, other serogroups were detected:  

O8 (2%), O86a (2%), O115 (2%), O128 (2%), O136 

(2%), O146 (2%), O158 (2%), O164 (2%) and O167 

(2%). These results agree with (Yousef et al., 2015 

and Eid et al., 2016) that O128 present in a very low 

percentage. 
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In the present study, the percentage of Untypable E. 

coli strains was low (26%). This result close to the 

results of (Shahat, 2015), who found that 2 strains out 

of 20 strains (10%) and also (Khan et al., 2005), who 

found that three strains of total 19 strains (15.8) 

isolated from poultry litter were not serogrouped to 

any known serogroup. 
 

On the other hand, higher percentage (60%) was 

mentioned by (Zhao et al., 2005) were non-typable 

with standard O antisera, this similar to (Cloud et al., 

1985 and Allan et al., 1993), who found that the large 

percentage of Untypable E. coli strains was common 

characteristics of all groups of E. coli recovered from 

avian colibacillosis regardless of geographical 

location.  
 

Enteric E. coli are both natural flora of humans and 

important pathogens causing significant morbidity 

and mortality worldwide. Traditionally enteric E. coli 

have been divided into 6 pathotypes, 

(Enteropathogenic E. coli (EPEC), verotoxin (Shiga-

like toxin)-producing or enterohaemorrhagic E. coli 

(VETC or EHEC), Enterotoxigenic E. coli (ETEC), 

Enteroaggregative E. coli (EAEC), Enteroinvasive E. 

coli (EIEC) and Diffusely adherent E. coli (DAEC) 

(Clements et al., 2012). Three of these pathotypes can 

invade the intestine, they are EIEC, DAEC and 

VTEC. In EIEC, there is the invasive plasmid with 

the capability to invade host tissues. DAEC is also 

responsible for recurring urinary tract infections. 

VTEC travels to kidney through the bloodstream 

damaging renal endothelial cells resulting in renal 

inflammation (Hussain, 2015). So, their isolation 

from any organ other than intestine is very logic 

because they have the ability to invade the intestine 

and travel to any organ. But the other three 

pathotypes “ETEC, EPEC and EAEC” have unknown 

mechanisms for invasion of intestine, because their 

action occur only in the intestine. So, it is very 

interesting to isolate these strains from organs other 

than the intestine. This occurred with O27, O128, 

O146, O168 and O169 which are ETEC as shown in 

table (3). Also, this occurred with O44, O125, O166, 

O128 and O158 which are EPEC and in the same 

time are EAEC except O166 and O158 which only 

are EPEC. All of them isolated from organs other 

than intestine like liver, heart, lung, air sac, kidney 

and spleen. This is explained by (Elsas et al., 2011) 

who mentioned that horizontal gene transfers have 

been involved in the spread of the virulence-related 

genomic islands across different E. coli strains. 
 

It is difficult to compare between the incidences of 

pathogenic E. coli along with the distribution of its 

serotypes among different countries owing to the 

contribution of many conditions such as geographic 

area, seasonal variation, sampling techniques, and the 

conventional methods used for its isolation. However, 

it might be helpful in the prediction of certain 

outbreaks caused by these serotypes, especially in 

countries of the same geographical and climatic 

conditions, with a subsequent application of a suitable 

control regime (Ramadan et al., 2016). These 

variations reflect that E. coli serogroups are country 

specific and also it may differ within different 

localities in the same country and this beneficial in 

bacterines preparation as it must be specific to the 

predominant serotypes, also it is clear that avian E. 

coli represented by known and few serotypes (Abd El 

Tawab et al., 2015). 

 

In the present study, Multiplex PCR results recovered 

that ompA virulence gene was detected in all 

serogroups except O8 giving a PCR product of 919 

bp. This result almost similar to that of (Johnson et 

al., 2008; Zhao et al., 2009 and Abd El Tawab et al., 

2014) who said that ompA gene was found in all 

APEC isolates. 

 

Moreover, papC virulence gene was detected in all 

serogroups except O8, O86a, O136, O146, O167 and 

O169 giving a PCR product of 501 bp. These results 

come in accordance with (Jan Ben et al., 2001; Zhao 

et al., 2009; Qabajah and Yaqoub, 2010 and Abd El 

Tawab et al., 2014). Also our results agree with those 

by (Roussan et al., 2014) who mentioned that the 

gene papC, indicating the existence of the papC, was 

present in 50% of all investigated strains. 

 

While Stx2 virulence gene was detected only in 

serotypes O27 & O125 giving a PCR product of 779 

bp. Our result agreed with those obtained by (Abd El 

Tawab et al., 2014) that he found the stx2 gene was 

amplified in both serotypes O55 and O125 giving a 

PCR product of 779bp. This also nearly agree with 

the results obtained by (Jan Ben et al., 2001; Fujioka 

et al., 2009; Hideki et al., 2009; Zhao et al., 2009; 

Dutta et al., 2011 and Al- Ajmi, 2011). On the 

contrary, these results disagreed with (Kobayashi et 

al., 2005 and Shimaa, 2013) who could not detect 

shiga toxin genes in chicken samples. 

 

The eaeA gene was amplified in serogroups O1, O20, 

O26, O115, O152, O166, O168 and O169 giving a 

PCR product of 248 bp. These results came in 

accordance with those recorded (Frank et al., 1998; 

Osek, 2003; Ahmed et al., 2007; Fujioka et al., 2009; 

Hideki et al., 2009; Dutta et al., 2011; Al-Ajmi, 2011 

and Abd El Tawab et al., 2014). Meanwhile these 

results disagreed with others who found no eaeA gene 

detected in all APEC isolates (Olsen and Christensen, 

2011 and Shimaa, 2013). 

 

 Finally, tsh virulence gene was detected in all 

serogroups except O20, O26, O86a, O115, O128, 

O167 and O169 giving a PCR product of 620 bp. This 

result goes in parallel with those obtained by (Gomis 

et al., 2001; Jan Ben et al., 2001; Fujioka et al., 2009; 

Qabajah and Yaquoub, 2010 and Abd El Tawab et 

al., 2014). 
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Although we notice some exceptions from these 

results, that some samples having the same strain but 

different in carrying the same virulence genes. For 

example, “the strain O27”, there are 4 samples 

represent it, samples No. 24, 15, 11 and 47. Sample 

No. 24 has 4 virulence genes, ompA, papC, tsh and 

Stx2,  although sample No. 15 has only 3 virulence 

genes ompA, papC and tsh, on the other hand, sample 

No. 11 has only 2 virulence genes, ompA and papC. 

Interestingly, sample No.47 lacks any of them. This is 

the same with the strain O125 which represented with 

3 samples No. 23, 22 and 48.Sample 23 has 4 

virulence genes, ompA, papC, tsh and Stx2, although 

sample No. 22 has only 3 virulence genes ompA, 

papC and tsh, but the sample No.48 also lack all of 

them. This result makes the samples No. 47 and 48 a 

good chance for possibility of preparation of an 

effective vaccine from these samples after testing 

them for pathogenicity test. These results typically 

agree with (Delicato et al., 2003; Vandekerchove et 

al., 2005 and Mbanga and Nyararai, 2015) who said 

that numerous studies have demonstrated that these 

virulence factors are rarely all present in the same 

isolate and that they can occur either individually or 

polygenically with varying frequencies in clinical 

isolates. This all indicates that APEC strains 

constitute a heterogeneous group. The accurate 

identification of virulent strains of E. coli and the 

virulence genes they possess is essential if genes that 

can serve as vaccine targets are to be identified. 

Virulence gene studies are therefore important as they 

not only aid in the characterization of pathogenic 

strains of E. coli but may eventually lead to the 

development of effective vaccines. 

 

CONCLUSION 
 

Prevalence studying of E. coli is very helpful for 

disease controlling. The combination of serotypic 

analysis and detection of the virulence factors of E. 

coli is more valuable as an epidemiological tool for 

identification of isolates. The multiplex PCR is a 

rapid and specific diagnostic tool used for genetic 

characterization of avian pathogenic E. coli.   

 

REFERENCES 
 

Abd El Tawab, A.A.; Ammar, A.M.; Nasef, S.A. and 

Reda, R.M. (2015): Prevalence of E. coli in 

diseased chickens with its antibiogram pattern. 

Benha Veterinary Medical Journal, 28(2): 224-

230. 

Abd El Tawab, A.A.; Maarouf; A.A.A.; Abd El Al; 

S.A.; El Hofy, F.I. and El Mougy, E.E.A. 

(2014): Detection of some virulence genes of 

avian pathogenic E. coli by polymerase chain 

reaction. Benha Veterinary Medical Journal, 

26(2): 159-176. 

Abd El-Samie, L.K. (2015): Some causes of chicken's 

growth retardation in sharkia, Egypt. Assiut 

Vet. Med. J.,61(144): 32-37. 

Ahmed, W.; Tucker, J.; Bettelheim, K.A.; NBeller, R.; 

Katouli, M. (2007): Detection of virulence 

genes in Escherichia coli of an existing 

metabolic fingerprint database to predict the 

sources of pathogenic E. coli in surface waters. 

Water Research. 41: 3785-3791. 

Al-Ajmi, A.D.A.M. (2011): Escherichia coli isolated 

from broiler farms with special references to 

virulence genes of isolated strains. M.V.Sc. 

Thesis, Fac. Vet. Med., Zag.Univ. 

Allan, B.J.; Van Den Hurk, J.V. and Potter, A.A. 

(1993): Characterization of E. coli isolated 

from cases of avian colibacillosis. Can. J. Vet. 

Res., 57(3): 146-151. 

Ammar, A.M.; Abd El-Hamid, M.I.; Eid, S.E.A. and 

El Oksh, A.S. (2015): Insights into 

antimicrobial resistance and virulence genes of 

emergent multidrug resistant avian pathogenic 

Escherichia coli in Egypt: How closely related 

are they? Revue Méd.Vét., 166(9-10): 304-314 

Bandyopadhay, P.K. and Dhawedkar, R.G. (1984): E. 

coli salpingoperitonitis in poultry. Indian Vet. 

J., 61: 348-349. 

Barnes, H.J. and Gross, W.B. (1997): Colibacilosis. 

In B.W. Calnek (Ed). Disease of poultry (pp. 

131-141). 10th Ed. University Press, Ames, 

Iowa State.  

Bopp, C.A.; Brenner, F.W.; Wells, J.G. and 

Strockbine, N.A. (2005): Escherichia, Shigella 

and Salmonella. In: In P.R. Murray; E.J. 

Baron; M.A. Pfaller; F.C. Tenover and R.H. 

Yolken, (Eds.) Manual of Clinical 

Microbiology (pp. 459- 474). American 

Society for Microbiology, Washington, DC. 

Bosch, J.F.; Hendricks, J.H.; Gladigan, I.; Willimes, 

H.M.; Storm, PK.; Graaf, F.K.; Van-den-

Bosch, and Graaf, F.K. (1993): Identification 

of fimbriae on chicken E. coli strains. Infect. 

Immune, 61(3): 800-806. 

Chanteloup,  N.K.; Porcheron, G.; Delaleu, B.; 

Germon, P.; Schouler, C.; Moulin-Schouleur, 

M. and Gilot, P. (2011): The extra-intestinal 

avian pathogenic Escherichia coli strain 

BEN2908 invades avian and human epithelial 

cells  and survives intracellularly. Vet. 

Microbiol., 147(3-4), 435-439.   

Clements, A.; Young, J.C.; Constantinou, N. and 

Frankel, G. (2012): Infection strategies of 

enteric pathogenic Escherichia coli. Gut 

Microbes, 3(2):71-87. 

Cloud, S.S.; Rosenberger, J.K.; Fries, P.A.; Wilson, 

R.A. and Odor, E.M. (1985): In vitro and in 

vivo characterization of avian E. coli 1-

serotypes, metabolic activity and antibiotic 

sensitivity. Avian Dis., 29(4): 1084-1093. 

Compos, L.C.; Franzolin, M.R. and Trabuls, L.R. 

(2004): Diarrheagenic E. coli categories 

among the traditional entero pathogenic E. coli 

O-serogroups. Mem. Inst. Oswald Cruz., 99 

(6): 545-552. 



 

Assiut Veterinary Medical Journal                                              Assiut Vet. Med. J. Vol. 63 No. 153 April 2017, 252-264 

 

261 

Da Silveira, W.D.; Ferreira, A. and Brocchi M. 

(2002): Biological characteristics and 

pathogenicity of avian Escherichia coli strains. 

Veterinary Microbiology, 85(1):47-53. 

Delicato, E.R.; De Brito, B.G.; Gaziri, L.C.J. and 

Vidotto, M.C. (2003): Virulence-associated 

genes in Escherichia coli isolates from poultry 

with colibacillosis’, Veterinary Microbiology 

94: 97-103. 

Delicato, E.R.; De Brito, B.G.; Gaziri, L.C.J. and 

Vidotto, M.C. (2003): Virulence-associated 

genes in Escherichia coli isolates from poultry 

with colibacillosis’, Veterinary Microbiology 

94: 97-103. 

Dutta, T.K.; Roychoudhury, R.; Bandyopadhyay, S.; 

Wani, S.A. and Hussian, I. (2011): Detection 

and characterization of shiga toxin producing 

Escherichia coli (STEC), enteropathogenic 

Escherichia coli (EPEC) in poultry birds with 

diarrhoea. Indi .J. Res., 133(5): 541-545. 

Dziva, F. and Stevens, M.P. (2008): Colibacillosis in 

poultry. Unraveling the molecular basis of 

virulence of avian Pathogenic E. coli in their 

natural hosts. Avian Pathol. 37(4): 355-366. 

Edward, P.R. and Ewing, W.H. (1972): Edwards and 

Ewing's identification of Enterobacteriacae 3rd 

Ed. Burgess, Minneapolis. 

Eid, AS.S. and Erfan, A.M. (2013): Characterization 

of E. coli associated with high mortality in 

poultry flocks. Assiut Vet. Med. J., 59(139): 

51. 

Eid, H.I.; Algammal, A.M.; Nasef, S.A.; Elfeil, W.K. 

and Mansour, G.H, (2016): Genetic Variation 

among Avian Pathogenic E. coli Strains 

Isolated from Broiler Chickens. Asian Journal 

of Animal and Veterinary Advances, 1: 350-

356. 

Elsas, J.V.; Semenov, A.V.; Costa, R. and Trevors, 

J.T. (2011): Survival of Escherichia coli in the 

environment: fundamental and public health 

aspects. The ISME Journal, 5:173-183. 

El-Jakee, J.K.; Mahmoud, R.M.; Samy, A.A.; El-

Shabrawy, M.A.; Effat, M.M. and Gad El-Said, 

W.A. (2012): Molecular characterization of E. 

coli isolated from chicken, cattle and 

Buffaloes. Intl. J. Microbiol. Res., 3(1): 64-74. 

Ewers, C.; Janssen, T. and Wieler, L.H. (2003): 

Avian pathogenic Escherichia coli (APEC). 

Berl-Munch. Tierarztl. Wochenscner., 116(9-

10): 381-395. 

Franck, S.M.; Bosworth, B.T. and Moon, H.W. 

(1998): Multiplex PCR for Enterotoxigenic, 

Attaching and Effacing, and Shiga Toxin- 

Producing Escherichia coli Strains from 

Calves. J. of Clinical Microbiol., 36(6): 1975-

1797. 

Fujioka, M.; Kosuke, K.; Tomisato, M.; Tatsusuke, S. 

and Yoshimitsu, O. (2009): Rapid diagnostic 

method for the detection of diarrheagenic 

Escherichia coli by multiplex PCR. J. Infect. 

Dis., 62: 476-480. 

Gomes, L.; Amitha, R.; Muniyappa, G.; Krishnappa, 

V.V.S.; Suryanarayana, S.; Isloor, B. and 

Hugar, P.G. (2005): Genotypic 

characterization of avian Escherichia coli by 

random amplification of polymorphic DNA. 

Int. J. Poult. Sci., 4(6): 378-381. 

Gomis, S.M.; Riddell, C.; Potter, A.A. and Allan, B.J. 

(2001): Phenotypic and genotypic 

characterization of virulence factors of 

Escherichia coli isolated from broiler chickens 

with simultaneous occurrence of cellulitis and 

other colibacillosis lesions. Can. J. Vet. Res., 

65: 1-6. 

Gross W.B. (1991): Colibacillosis. In: Calnek B.W., 

Barnes H.J., Beard C.W., Reid W.M. & Yoder 

J.H.W. (Eds)  Disease of Poultry (pp.138-144). 

9th Ed. Iowa State University Press, Ames. 

Hassan, M.S.H. (2016): Epidemiological studies and 

preventive measures against Escherichia coli 

in broiler chickens in upper Egypt. M.V.Sc. 

Thesis, Faculty of Veterinary Medicine, South 

Valley University. 

Hideki, K.; Mika, K.; Eiji, H. and Masanori, K. 

(2009): Prevalence and characteristics of eaeA 

and stx2 positive strains of Escherichia coli 

from wild birds in the immediate environment 

of Tokyo bay. Applied and environmental 

Microbiology, 75(1): 292-295. 

Hussain, T. (2015): An introduction to the Serotypes, 

Pathotypes and Phylotypes of Escherichia 

coli. International Journal of Microbiology and 

Allied Sciences (IJOMAS), 2(1):9-16. 

JanBen, T.; Schwarz, C.; Preikschat, P.; Voss, M.; 

Philipp, H.C. and Wieler, L.H. (2001): 

Virulence-associated genes in avian 

pathogenic Escherichia coli (APEC) isolated 

from internal organs of poultry having died 

from colibacillosis". Inter. J. Med. Microbiol., 

291(5):371-378. 

Johnson, T.J.; Wannemuehler, Y.; Johnson, S.J.; 

Stell, A.L.; Doetkott, C.; Johnson, J.R. and 

Nolan, L.K. (2008): Comparison of 

extraintestinal pathogenic Escherichia coli 

strains from human and avian sources reveals 

a mixed subset representing potential zoonetic 

pathogens. Applied and environmental 

microbiology, 74(22): 509-510. 

Johnson, T.J.; Wannemuehler, Y.; Doetkott, H.C.; 

Johnson, S.J. and Rosenberger, S.C. (2008): 

Identification of Minimal Predictors of Avian 

Pathogenic Escherichia coli Virulence for Use 

as a Rapid Diagnostic Tool. Journal of Clinical 

Microbiology, 46 (12): 3987-3996. 

Kaul, L.; Kaul, L.P. and Shah, N.M. (1992): An 

outbreak of colibacillosis in chicks at an 

organized poultry farm under semi-arid zone 

of north Gujarat. Indian. Vet. J., 69: 373-374. 

Khan, A.A.; Nawaz, M.S.; Sum Mage West, C.; Khan, 

S.A. and Lin, J. (2005): Isolation and 

molecular characterization of fluoroquinolone-



 

Assiut Veterinary Medical Journal                                              Assiut Vet. Med. J. Vol. 63 No. 153 April 2017, 252-264 

 

262 

resistant E. coli from poultry litter. Poult. Sci., 

84(1): 61-66. 

Knöbl, T.; MickeMoreno, A.; Paixão, R.; Tardelli 

Gomes, T.A.; Midolli Vieira, M.A.; Da Silva 

Leite, D.; Blanco, J.E. and Ferreira, A.J.P. 

(2012): Prevalence of Avian Pathogenic 

Escherichia coli (APEC) Clone Harboring sfa 

Gene in Brazil. The Scientific World Journal 

Volume, Article ID 437342. 

Kobayashi, H.; Pohjanvirta, T. and Pelkonan, S. 

(2005): Prevalence and characteristics of 

intimin- and shigatoxin producing Escherichia 

coli from gulls, pigeons and broilers in 

Finland". Journal of Veterinary Medical 

Science, 64: 1071-1073. 

Konemann, E.; Allen, S.; Janda, W.; 

Schreckenberger, C. and Winn, W. (1997): 

Color Atlas and text book of Diagnostic 

Microbiology (pp. 55-73). Fifth Edition. 

Lippincott, Philadelphia, New York. 

Lee,  G.Y.;  Jang, H.I.;  Hwang, I.G. and  Rhee, M.S. 

(2009): Prevalence and classification of 

pathogenic Escherichia coli isolated from 

fresh beef, poultry, and pork in Korea. 

International Journal of Food Microbiology, 

134(3): 196-200. 

Lee, M.D. and Nolan, L.K. (2008): Colibacillosis. In 

L. Dufour-Zavala (Eds). Isolation, 

Identification, and Characterization of Avian 

Pathogens. 5th Ed. American Association of 

Avian Pathologists. Athens, GA. 

Li, G.; Laturnus, C.; Ewers, C. and Wieler, L.H. 

(2005): Identification of genes required for 

avian Escherichia coli septicemia by 

signature-tagged mutagenesis’, Infection and 

Immunity 73(5): 2818-2827. 

Margie, D.L. and Lawrence, H.A. (1999): A 

laboratory manual for the isolation and 

identification of avian pathogens 4th ed. 

American Association of Avian pathologists, 

Athens, GA.  

Mbanga, J. and Nyararai, Y.O. (2015): Virulence 

gene profiles of avian pathogenic Escherichia 

coli isolated from chickens with colibacillosis 

in Bulawayo, Zimbabwe. Journal of 

Veterinary Research, 82(1), Art.#850. 

Mora, A.; Lopez, C.; Dabhi, G.; Blanco, M.; Blanco, 

J.; Alonso, M. and Blanco, J. (2009): 

Extraintestinal pathogenic Escherichia coli 

O1:K1:H7/NM from human and avian origin: 

detection of clonal groups B2 ST95 and D 

ST59 with different host distribution. BMC 

Microbiology, 9(1): 132. 

Mora, A.; Lopez, C.; Herrera, A.; Viso, S.; Mamani, 

R.; Dhabi, G. and Blanco, J. (2012): 

Emerging avian pathogenic Escherichia coli 

strains belonging to clonal groups O111:H4-

D-ST2085 and O111:H4-D-ST117 with high 

virulence-gene content and zoonetic potential. 

Veterinary Microbiology, 156(3):347-352. 

Moulin-Schouleur, M.; Reperant, M.; Laurent, S.; 

Bree, A.; Mignon-Grasteau, S.; Germon, P. 

and Schouler, C. (2007): Extraintestinal 

pathogenic Escherichia coli strains from 

human and origin: link between phylogenetic 

relationships and virulence patterns. Journal of 

clinical  microbiology, 45(10): 3366-3376. 

Moulin-Schouleur, M.; Scouler, C.; Tailliez, P.; Kao, 

M.-R.; Brée, A.; Germon, P. and Blanco, J. 

(2006): Common virulence factors and genetic 

relationships between O1:K1:H7 Escherichia 

coli isolates of human and avian origin. 

Journal of clinical microbiology, 44(10): 

3484-3492. 

Moussa, S.D.; Fred, G.S.; Fatoumta, D.; Jane, P.; 

Luke, M.; Roland, B.; Claudie, B.; Pascal, D.; 

Susan, B.; Brent, J.S. and Edward, T. (2007): 

Impact of feed supplementation with 

antimicrobial agents on growth performance of 

broiler chicken: Clostrdiumperfringens and 

Enterococcus number, antibiotic resistant 

phenotype and distribution of antimicrobial 

resistance determinants in Escherichia coli 

isolates. Applied and Environmental 

Microbiology, 73(20): 6566-6576.   

Naliaka, M.A. (2011): A comparative study of 

antibiotic resistance profiles among enteric 

bacteria in broilers and traditional chicken 

from selected farms in Kericho, Kenya. M. V. 

Sc. Thesis (Science), in the School of Pure and 

Applied Sciences of Kenyatta University. 

Olsen, M.S.C. and Christensen, J.P. (2011): Clonality 

and virulence traits of Escherichia coli 

associated with haemorrhagicsepticaemia. 

Avian Pathology, 40(6): 587-595. 

Olsen, R.H.; Christensen, H. and Bisgaard, M. 

(2012): Comparative genomics of multiple 

plasmids from APEC associated with clonal 

outbreaks demonstrates major similarities and 

identifies several potential vaccine-targets. 

Veterinary microbiology, 158(3-4): 384-393.   

Osek, J. (2003): Development of a multiplex PCR 

approach for the identification of shiga toxin-

producing Escherichia coli strains and their 

major virulence factor genes. Journal of 

Applied Microbiology, 95: 1217-1225. 

Qabajah, L. and Yaqoub, A. (2010): Identification 

and Screening of Avian Pathogenic E. coli 

Virulence Factors in Palestine. Biotechnology 

Research Center, Palestine Polytechnic 

University, P.O-Box 198, Hebron, Palestine. 

Quinn, P.; Markey, B.; Carter, M.; Donelly, W. and 

Leonard, F. (2002): Veterinary microbiology 

and microbial disease (pp. 26-36). Black Well 

Science. 

Radwan, I.A.; Salam, H.S.H.; Abd-Alwanis, S.A. and 

Al-Sayed, M.A.Y. (2014): Frequency of some 

virulence associated genes among multidrug-

resistant Escherichia coli isolated from 

septicemic broiler chicken. International 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DJang,%2520Hye%2520In%26authorID%3D26655690600%26md5%3D591d7ad01fa4d94322188bf6baa2e136&_acct=C000055643&_version=1&_userid=1966284&md5=97e8ad066ea1d8f88b574f5342bf34a9
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DRhee,%2520Min%2520Suk%26authorID%3D7102347622%26md5%3Db83584d3cf642a8e2a48c26c990610d5&_acct=C000055643&_version=1&_userid=1966284&md5=e781777841c3fe50ed34eb5ef7a23c88
https://www.google.com.eg/search?tbo=p&tbm=bks&q=inauthor:%22American+Association+of+Avian+Pathologists%22&source=gbs_metadata_r&cad=6
https://www.google.com.eg/search?tbo=p&tbm=bks&q=inauthor:%22American+Association+of+Avian+Pathologists%22&source=gbs_metadata_r&cad=6


 

Assiut Veterinary Medical Journal                                              Assiut Vet. Med. J. Vol. 63 No. 153 April 2017, 252-264 

 

263 

Journal of Advanced Research, 2(12): 867-

874. 

Ramadan, H.; Awad, A. and Ateya, A. (2016): 

Detection of phenotypes, virulence genes and 

phylotypes of avian pathogenic and human 

diarrheagenic Escherichia coli in Egypt. J. 

Infect. Dev. Ctries, 10(6): 584-591. 

Roshdy, H.; Abd El-Aziz, S. and Refai, M. (2012): 

Incidence of E. coli in chickens and ducks in 

different governorates in Egypt. 1st Conf. of 

An. Health Res. Inst. Assoc., 420 - 426. 

Roussan, D.A.; Zakaria, H.; Khawaldeh, G. and 

Shaheen, I. (2014): Differentiation of Avian 

Pathogenic Escherichia coli Strains from 

Broiler Chickens by Multiplex Polymerase 

Chain Reaction (PCR) and Random Amplified 

Polymorphic (RAPD) DNA. Open Journal of 

Veterinary Medicine, 4: 211-219. 

Roy, P.; Edwin, P.G. and Purushothaman, V. (2006): 

Isolation of Escherichia coli isolates from 

hatchery and breeder hens. Indian Vet. J., 81: 

1317- 1320. 

Saif, Y.M. (2003): Disease of poultry. 11th edition. 

Iowa State press, A Black well publishing 

company. PP: 631-652. 

Sambrook, J.; Fritsch, E.F. and Montias, T. (1989): 

Molecular Biology. In: Molecular cloning. 

Laboratory manual, Second Edition (pp.268). 

Cold Spring Harbor Laboratory press, USA. 

Schouler, C.; Schaeffer, B.; Brée, A.; Mora, A.; 

Dahbi, G. and Biet, F. (2012): Diagnostic 

strategy for identifying avian pathogenic 

Escherichia coli based on four patterns of 

virulence genes’, Journal of Clinical 

Microbiology 50(5): 1673-1678. 

Shahat, H.S. (2015): Molecular detection of 

antimicrobial resistant gene in Escherichia coli 

isolated from chicken. M.V.Sc. Thesis, 

Faculty of Veterinary Medicine, South Valley 

University. 

Sharada, R.; Wilfred Ruban, S. and Thiyageeswaran, 

M. (2010): Isolation, Characterization and 

Antibiotic Resistance pattern of Escherichia 

coli isolated from poultry. American Eurasian 

Journal of scientific Research, 5(1):18-22. 

Shimaa, H.A.M. (2013): Some Advanced Studies on 

avian pathogenic E. coli in broiler chickens at 

Sharkia Governorate. M.V.Sc. Thesis, Fac. 

Vet. Med., Zagazig Univ. 

Smith, J.L.; Drum, D.J.V.; Dai, Y.; Kim, J.M.; 

Sanchez, S.; Maurer, J.J.; Hafocare, C.L. and 

Lee, M.D. (2006): Impact of antimicrobial 

usage on antimicrobial resistance in 

commensal Escherichia coli strains colonizing 

broiler chicken, Applied and Environmental 

Microbiology, 73(5): 1404-1414. 

Suthantha, M.G.; Riddell, C.; Andrew, A.P. and 

Allan, B.J. (2001): phenotypic and genotypic 

characterization of virulence factor of 

Escherichia coli isolated from broiler chickens 

with simultaneous occurrence of cellulitis and 

other colibacillosis lesions. Canadian journal 

of Veterinary Res., 65: 1-6.  

Suwanichkul, A. and Panigrahy, H. (1988): Diversity 

of piles subunits of E. coli isolated from avian 

species. Avian Dis., 32(4): 822-825. 

Tivendale, K.A.; Logue, C.M.; Kariyawasam, S.; 

Jordan, D.; Hussein, A.; Li, G. and Nolan L. 

K. (2010): Avian-pathogenic Escherichia coli 

strains are similar to neonatal meningitis E. 

coli strains and are able to cause meningitis in 

the rat model of human disease. Infect 

Immun., 78(8): 3412-3419. 

Vandekerchove, D.; Vandemaele, F.; Adriaensen, C.; 

Zaleska, M.; Hernalsteens, J.P. and De Baets, 

L. (2005): Virulence-associated traits in avian 

Escherichia coli: Comparison between isolates 

from colibacillosis-affected and clinically 

healthy layer flocks’, Veterinary 

Microbiology, 108: 75-87. 

Vandekerchove, D.; Vandemaele, F.; Adriaensen, C.; 

Zaleska, M.; Hernalsteens, J.P. and De Baets, 

L. (2005): Virulence-associated traits in avian 

Escherichia coli: Comparison between isolates 

from colibacillosis-affected and clinically 

healthy layer flocks’, Veterinary Microbiology 

108: 75-87. 

Vandemaele, F.J.; Mugasa, J.P.; Vandekerchove, D. 

and Goddeeris, B.M. (2003): Predominance of 

the papGII allele with high sequence 

homology to that of human isolates among 

avian pathogenic Escherichia coli (APEC). 

Veterinary Microbiology, 97(3-4): 245-257. 

Yousef, S.A.; Ammar, A.M. and Ahmed, D.A. (2015): 

Serological and Molecular Typing of Avian 

Pathogenic E. coli Originating from Outbreaks 

of Colibacillosis in Chicken Flocks. 

International Journal of Science and Research, 

4(2): 2082.  

Zhao, L.; Gao, S.; Hunan, H.; Xu, X.; Zhu, X.; Yang, 

W.; Gao, Q. and Liu, X. (2009): Comparison 

of virulence factors and expression of specific 

genes between uropathogenic Escherichia coli 

and avian pathogenic E. coli in a murine 

urinary tract infection model and chicken 

challenge model. Microbiology-Sgm, 155: 

1634-1644. 

Zhao, S.; Maurer, J.J.; Hubert, S.; De Villena, J.F.; 

McDermott, P.F.; Meng, J.; Ayers, S.; 

English, L. and White, D.G. (2005): 

Antimicrobial susceptibility and molecular of 

avian pathogenic E. coli isolates. Vet. 

Microbiol., 20; 107(3-4): 215-224. 

 

. 

 



 

Assiut Veterinary Medical Journal                                              Assiut Vet. Med. J. Vol. 63 No. 153 April 2017, 252-264 

 

264 
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عدوي الميكروب القولوني من أهم الأمراض البكتيرية التي تؤثر في صناعة الددوانن والتدي تبدبس ئبداقر ادتةدابية  بيدرف لدي  فقد  

نتيجة النفوق العالي للدوانن والفقد في الٳنتاج والٳعدامات في المجدار  ولكنادا عامدس مبداعد لةصداثة ثكنيدر مدن الأمدراض الأئدري  

سدة تلقدي الءدول علدي ميكدروب اييييرييديا ويي المعنولدة مدن ثددا ي التبدمين ور اعتادا علدي الأوسدا  وعلي ذلد  فد ه هدال الد ا

الملاقمة و ال  الخةاقص الكيمياقية والخةاقص البيرولونية مع تحديد أهم الجينات الأ نر ضراوف ثين العترات المعنولة  تمت هال 

يدو(  مدن ئمد  مرا دن مختلفدة فدي محاف دة دندا وهدي دندا ودفد   45 -1ر من عة من منا ع ثدا ي التبمين )من عم81الد اسة علي

عيندة مدن الددناج المدريل والندافث حددينا مدن مختلد  الأعءدال وهدي الكبدد والكلدي  600وبشنا ودوص ونجع حمابي، ودد تم تجميدع 

مدن هدال السيدو  ثعدد انددرال  -ونددداه  -والقلدس والأمعدال والحويةدلات الاواقيدة والدرقتين والقةدديبات الاواقيدة والسحدام و دي  المد 

، %8.3عيندة ايجاثيدة  لميكدروب اييييرييديا ويي مدن انمدالي العيندات ثنبدبة  50الفحص الٳ لينيكي والةفة التيريحية، وتم عدنم 

 %16.7يليادا الكلدي ثنبدبة  %17.5ودد سجلت أعلي معديت عنم الميكروب القولدوني مدن الأعءدال المختلفدة  دااتيئ الرقدة ثنبدبة 

والقةدديبات  %3.4والكبددد  %7.9والقلددس  %10والسحددام  %11.8والأمعددال  %12.5و ددي  المدد   %14والحويةددلات الاواقيددة 

معنولددة صددنفت  37معنولددة مددن الميكدروب القولددوني  ددااتيئ  50ودددد أراددرت نتدداقن التةدني  البدديرولوني لعدددب   %2.5الاواقيدة 

سدلالة مدن المعدنويت  21لم يدتم التعدرع علديام سديرولونيا  تدم التعدرع علدي  %26معنولة ثنببة  13ثينما %74سيرولونياً ثنببة 

 ,O1, O6, O8, O20, O26, O27, O44, O68a, O115, O125, O128, O136, O146, O152المةنفة سيرولونياً وهدم 

O158, O159, O164, O166, O167,O168 and O169  معنويت مدن سدلالة  4حيث منلتO27  ويت معدن 3و % 8ثنبدبة

ثنبدبة  O159 معدنويت مدن 3و % 6ثنبدبة  O152معنويت مدن  3و  % 6ثنببة O125 معنويت من  3و % 6ثنببة  O44من 

ثنبدبة  O26ومعنولتداه مدن  % 4ثنببة  O20 ومعنولتاه من % 4ثنببة  O6 ومعنولتاه من % 4ثنببة  O1 ومعنولتاه من % 6

 ,O8, O68a, O115, O128, O136,  O146,  O158ف مدن  دلا مدن ومعنولدة واحدد % 4ثنبدبة  O166ومعنولتداه مدن  % 4

O164, O167, O168, O169  مددا أوضددحت النتدداقن أه نميددع المعددنويت  دداه ايجاثيددة للعامددس الجينددي لكددلا مددنام  % 2ثنبددس  

ompA  مدا عددا البدلالةO8 ثينمدا وندد العامدس الجيندي ،papC فدي نميدع العيندات مدا عددا O8, O86a, O136, O146, O167 

O169والعامس الجيني ،  Stx2وند فق  في سلالتين فقد  همدا  O27 & O125  وأيءدا أوضدحت النتداقن أه العامدس الجيندي ،eaeA  

فدي  tsh، وأئيراً نلاحد  وندوب العامدس الجيندي  O1, O20, O26, O115, O152, O166, O168, O169وند فق  في البلايت 

  O20, O26, O86a, O115, O128, O167 and O169ت ما عدا نميع المعنوي
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