
 

 

 

INTRODUCTION 

 

The poultry meat produced in Pakistan is 28% of the total 

meat production in the country. There is a wide range of 

infectious diseases which affect the productive performance 

of the birds (Ahmad et al., 2012). Among infectious diseases, 

bacterial diseases are of high significance. These causes 

significant losses in the poultry industry in terms of high 

morbidity, mortality, decreased egg production and 

hatchability (Alexander, 2000). Among the bacterial diseases, 

colibacillosis is one of the important disease of poultry, 

producing lesions in different systems of the body (Rodrigue 

et al., 2005) and one of the main causes of economic losses in 

the broiler industry (Biswas et al., 2006). The disease is 

caused by avian pathogenic Escherichia coli (APEC) 

(Delicato et al., 2003) and the infections are widely reported 

in the poultry sector across the globe every year with mortality 

ranging from 5 – 55 % (Gomes et al., 2005). This E. coli is 

normally present in the intestinal tract of the birds, but 10 to 

15% strains have the potential to cause the disease. This 

disease mostly occurs secondary to the primary infection like 

viral infections or mycoplosmosis and poor management. The 

main clinical signs include depression, anorexia, dullness, 

high body temperature, difficulty in breathing and whistling 

(Anjum, 1997). It produces lesions such as air sacculitis, 

peritonitis, perihepatitis, pericarditis, osteomyelitis, synovitis 

or omphalitis (Kumar et al., 2013). 

There are different virulence factors which lead to the 

development of lesions, especially in body tissues other than 

intestine. The described virulence factors for APEC, so far, 

are hemolysin, adhesins, iron-acquisition systems, 

antibactericidal factors and toxins (Ewers et al., 2004). By 

using molecular techniques such as PCR, it is now possible to 

characterize virulence genes (iucD, papC, tsh, fimC, iss and 

irp2) (Ewers et al., 2004). The fimC and papC are fimbria 

related virulence genes. The fimC play an important role in 

the adhesions of bacteria to the respiratory tract of the host 

and papC for adhesions to the internal organs of the host. The 

iucD and irp2 are iron-acquisition system virulence factors 

which play a role by removal of iron from the host cells and 

enhances the multiplication and growth of the bacteria. The 

tsh is a heamolysin virulence factor which causes destruction 

of the erythrocytes and iss gene plays an important role in the 

protection of bacteria against the bactericidal activity of the 

host. The APEC strains have the potential of zoonotic risk 

(Ewers et al., 2004). Although, a couple of studies have been 

reported in Pakistan on colibacillosis in broilers, but the 

application of molecular techniques for the isolation of 

virulent genes has still not been carried out. So, the present 

study was planned to detect the virulence genes in APEC in 

local isolates and to find an association of six selected genes 

with gross and histopathological lesions in broilers. 
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Escherichia coli infection is of high significance in chicken, especially in broilers. It produces lesions such as air sacculitis, 

peritonitis, peri-hepatitis, pericarditis, osteomyelitis, synovitis and/or omphalitis. The present study was conducted E. coli 

infected broiler chickens from field in and around Faisalabad. The main objective of the study was to detect different 

pathogenicity genes (fimC, tsh, iucD, papC, fyuA, irp2) of E. coli and associated lesions in broilers. The birds showing 

suspected postmortem findings for E. coli were further investigated for histopathological studies and culture isolation. The 

observations revealed that E.Coli infection was found in 84%  of open house farm and  16%  controlled houses farms. The 

genes detected at higher prevalence were fimC having 92% prevalence, followed by tsh 80%, iucD 72%, fyuA 60%, papC 48% 

and irp2 32%, respectively. A total of 17 strains were identified on the basis of presence or absence of these six genes. These 

results also indicate the involvement of certain genes more than others in producing severe changes in different body tissues 

as in more than 50% cases, the genes including fimC, tsh and iucD were detected. 
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MATERIALS AND METHODS 
 

The sampling was done from sick and recently dead broilers 

coming to the Diagnostic laboratory, Department of 

Pathology, Faculty of Veterinary Science, UAF, District 

disease Diagnostic Laboratory Faisalabad and Civil 

Veterinary Hospital Faisalabad. Observations about farm 

(type of farm and start of treatment on their own) and birds 

(excreta, appetite, age and weight) were recorded. The 

postmortem and laboratory findings (Gross and 

histopathology, culture test and PCR) were recorded. 

Collection of samples: The total samples collected (n=50) 

were of 25 broilers farms with suspected E. coli infection 

from Feb 2, 2015 to June 30, 2015. The morbid organs 

including liver, heart, spleen, intestine, lung, etc. were 

collected into two different containers for culture isolation 

and histopathology. 

Gross and microscopic studies: Scoring of gross lesions was 

done on the basis of severity of lesions, i.e., no lesions (0), 

mild (1), moderate (2) and severe (3). Tissue processing, 

slides preparation and staining was done by hematoxylin and 

eosin technique following the method as described earlier 

(Bancroft and Gamble 2008). The microscopic lesions in 

different organs were also recorded on the basis of severity as 

for gross lesions. The mild microscopic lesions were graded 

on the basis of scant infiltration of inflammatory cells at some 

places with degenerative and necrotic changes in 

parenchymal cells in 1-2 microscopic fields at 400X. The 

moderate lesions were graded on the basis of infiltration of 

inflammatory cells covering larger (3-4 microscopic fields at 

400X) with degenerative and necrotic changes in 

parenchymal cells. The severe lesions were graded on the 

basis of infiltration of inflammatory cells expanding to more 

than 4 microscopic fields at 400X with degenerative and 

necrotic changes. 

Bacterial Isolation and Identification: Organs collected 

from the birds were subjected to the culture isolation. 

Culturing was carried out on Nutrient agar and MacConkey 

agar and incubated aerobically at 37°C overnight (Tonuet et 

al., 2011). The growth obtained was shifted to triple sugar 

iron medium slants and the E. coli was identified by their 

ability to ferment the sugar lactose. The E. coli was further 

confirmed by colony PCR. The DNA was obtained from 

bacterial colonies by boiling method by taking 3-4 colonies in 

1 ml of distilled water (Mazaheri et al., 2014). Identification 

of E. coli was done by using specific primers (ECO), targeting 

16S ribosomal DNA of E. coli and then six different 

pathogenicity genes of E. coli (fimC, tsh, iucD, papC, fyuA, 

irp2) were targeted for amplification using specific primers. 

The primers selected were from previous studies as indicated 

below in Table 1. 

The PCR was carried out by taking 4ul of template DNA, 18 

ul of master mix (Enzynomics), 1.5ul of each primers (F+R) 

and 5u/µl of Taq polymerase. The PCR tubes containing the 

mixture were placed in thermocycler (Qantarus). The thermal 

cycling conditions were followed as described by different 

workers indicated in Table for each gene. The products were 

run on 1.5% agarose gel at 90V for 45 minutes. The gel was 

stained with ethidium bromide and visualized by gel 

documentation system (Biorad). 

Ethics statement: Ethical clearance for the study was 

obtained from the Ethics Review Committee, University of 

Agriculture Faisalabad. Informed oral consent was obtained 

from the poultry farm owners at the time of sample collection. 

 

RESULTS 

 

The observations revealed that 84% of the farms were open 

houses, while 16% were controlled houses on which the E. 

coli problem was reported and confirmed. It was also noted 

that 56% of the farmers did not start the treatment on their 

own. The excreta were abnormal in 76% cases and appetite in 

60% cases, while in 64% cases the age of the birds was 

between 10 and 25 days. The weight of the birds in 60% cases 

Table 1. List of Primers and their sequence with targeted genes. 

Primer Primer sequence ( 5’ – 3’) Detected Genes Reference 

FIMC-f 

FIMC-r 

GGGTAGAAAATGCCGATGGTG  

 CGTCATTTTGGGGGTAAGTGC 

fimC 

fimC 

JanBen et al., 2001 

PAPC-f 

PAPC-r 

TGATATCACGCAGTCAGTAGC 

CCGGCCATATTCACATAA 

papC 

papC 

JanBen et al., 2001 

TSH-f 

TSH-r 

ACTATTCTCTGCAGGAAGTC 

CTTCCGATGTTCTGAACGT 

Tsh 

Tsh 

JanBen et al., 2001 

FyuA-f 

Fyu A-r 

GCGACGGGAAGCGATGACTTA 

CGCAGTAGGCACGATGTTGTA 

fyuA 

fyuA 

JanBen et al., 2001 

HMWP-2-f 

HMWP-2-r 

AAGGATTCGCTGTTACCGGAC 

TCGTCGGGCAGCGTTTCTTCT 

irp2 

irp2 

Ewers et al., 2004 

AERA-f 

AERA-r 

ACAAAAAGTTCTATCGCTTCC 

CCTGATCCAGATGATGCTC 

iucD 

iucD 

Ewers et al., 2004 

ECO-f 

ECO-r 

GACCTCGGTTTAGTTCACAGA 

CACACGCTGACGCTGACCA 

16s rDNA gene Tonu et al., 2011 
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was below 1 kg. The gross lesions recorded in liver and heart 

were peri-hepatitis, pericarditis, i.e., fibrinous layer on the 

surface of the liver and heart as an inflammatory evidence 

(Fig. 1).  

 

 
Figure 1. The figure shows typical gross lesions of 

Colibacillosis, i.e., perihepatitis and pericarditis. 

 

The gross lesions recorded in spleen were enlargement and 

congestion and in the intestine were congestion and 

hemorrhages. Lesions were classified as mild, moderate and 

severe, both grossly and microscopically. The study revealed 

that liver lesions were present in 100% cases, out of which 

12% showed mild, 20% moderate and 68% severe gross 

lesions. The lesions in heart were present in 96% cases, out of 

which 4% cases showed mild, 40% moderate and 52% severe 

lesions (Table 2). The lesions in spleen were present in 80% 

cases, out of which 44% showed mild, 12% moderate and 

24% severe. The lesions in the intestine were present in 96% 

cases, out of which 20% cases showed mild, 48% moderate 

and 28% severe. Gross lesions were also recorded in other 

organs and those were congested lungs, thickened and cloudy 

air sacs, congestion in trachea and pale kidneys. 

Histopathological lesions observed in liver r were 

inflammation, congestion and degenerative changes with 

vacuolation in the cytoplasm of hepatocytes (Fig. 2). The 

lesions in heart were degenerative changes in the muscles 

along with infiltration of inflammatory cells (Fig. 3). 

Degenerative and necrotic changes in the splenic cells with 

depletion of the nodules were the changes seen in the spleen 

and disperse increase in lymphocyte population.  

Table 2. Results of gross and microscopic lesions observed 

in four organs with degree of severity have been 

presented. 

Severity of 

lesion in 

organs 

Gross 

n (%) 

Microscopic 

n (%) 

Difference of 

Microscopic lesions 

from gross lesions % 

Liver     

No 0 (0) 0 (0) 0 

Mild 6 (12) 6 (12) 0 

Moderate 10 (20) 8 (16) -4 

Severe 34 (68) 36 (72) +4 

Heart    

No  2 (4) 2 (4) 0 

Mild 2 (4) 2 (4) 0 

Moderate 20 (40) 14 (28) -12 

Severe 26 (52) 32 (64) +12 

Spleen     

No  10 (20) 10 (20) 0 

Mild 22 (44) 12 (24) -20 

Moderate 6 (12) 16 (32) +20 

Severe 12 (24) 12 (24) 0 

Intestine     

No  2 (4) 2 (4) 0 

Mild 10 (20) 8 (16) -4 

Moderate 24 (48) 20 (40) -8 

Severe 14 (28) 20 (40) +12 

 

 
Figure 2. A microphotograph (x400) of liver showing 

moderate inflammation with degenerative 

changes in the hepatocytes (vacuoles in the 

cytoplasm). 

 

 
Figure 3. Microphotograph (x400) of heart muscles 

showing moderate inflammatory changes in the 

muscles along with the degenerative changes. 
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The changes seen in the intestine were sloughing of 

epithelium, congestion and accumulation of inflammatory 

cells in the lamina propria and submucosa. 

The histopathological lesions in liver, heart, spleen and 

intestine were categorized as mild, moderate and severe. In 

liver, the lesions were mild in 12% cases, moderate in 16% 

cases and severe in 72% cases. In 4% cases, no lesions were 

recorded in the heart, while these were mild in 4% cases, 

moderate in 28% cases and severe in 64%. The lesions in 

spleen were in following order, i.e., 20% had no, 24% had 

mild, 32% moderate and 24% had severe. The lesions in the 

intestine were not seen in 4% cases, 16% cases had mild, 40% 

moderate and 40% had severe. 

The growths on MacConkey agar were obtained from all the 

50 cases from 25 farms, while on nutrient agar, growths from 

46 cases (23 farms) could be obtained. These growths 

obtained on MacConkey agar were further confirmed by 

Gram staining, growth characters on TSI and by PCR using 

E. coli specific primers. 

Strains identified: The gene specific PCR carried out on 50 

isolates from 25 farms revealed that 92% isolates were 

positive for fimC gene, 80% for tsh gene, 72% for iucD, 60% 

for fyuA and 48% for papC and 32% for irp2 (Table 3). 

 

 

Table 3. The frequency of six genes studied in E. coli 

from field cases is enlisted.  

Gene Frequency Farms Percentage C.I. 

fimC 46 23 92 81.82 to 

97.41 

Tsh 40 20 80 67.24 to 

89.37 

iucD 36 18 72 58.42 to 

83.09 

fyuA 30 15 60 46.04 to 

72.83 

papC 24 12 48 34.46 to 

61.76 

Irp2 16 8 32 20.23 to 

45.80 

 

A total of 17 strains were identified on the basis of presence 

or absence of six genes (Table 4). The strains at each farm 

were, however, the same isolated from two selected birds on 

that farm. One strain was present on five farms having no 

papC and irp2 genes, another strain was isolated from two 

farms without irp2 gene. A strain isolated from two other 

farms was deficient in fyuA gene, while a strain isolated from 

another farm was deficient in iucD and irp2 genes. Similarly, 

a strain isolated from two farms was deficient in tsh, papC 

and irp2 genes. Other all strains (n=12) were isolated from 

independent single farms with missing of single of multiple 

genes in different combinations (Table 4). 

Table 4. Strains identified on the basis of presence or 

absence of six genes. 

Strain Number of farms Missing genes 

ECS1 5 papC, Irp2 

ECS2 2 Irp2 

ECS3 2 fyuA 

ECS4 2 iucD, papC 

ECS5 2 Tsh, papC, Irp2 

ECS6 1 iucD 

ECS7 1 iucD, Irp2 

ECS8 1 iucD, fyuA 

ECS9 1 fyuA, Irp2 

ECS10 1 fyuA, papC 

ECS11 1 fyuA, papC, Irp2 

ECS12 1 iucD, fyuA, Irp2 

ECS13 1 fimC, Irp2 

ECS14 1 fimC, Tsh 

ECS15 1 Tsh, fyuA, Irp2, 

ECS16 1 Tsh, fyuA, papC, Irp2, 

ECS17 1 iucD, fyuA, papC, Irp2, 

 

Pathogenicity genes and microscopic lesions: The fimC gene 

was detected in 64% cases, while tsh and iucD genes in 56% 

cases each showing severe microscopic changes in the liver 

(Table 5). The fyuA and papC genes were detected in 36% 

cases each, while irp2 gene was detected in 28% cases 

showing severe microscopic changes in liver. The genes fimC, 

tsh, iucD, fyuA, papC and irp2 were not detected in 8, 25, 28, 

40, 52 and 68% cases, respectively though microscopic 

changes of varying degree were seen in the liver. 

The fimC gene was detected in 56% cases, while tsh and iucD 

genes were detected in 48% and 44% cases, respectively 

showing severe microscopic changes in heart (Table 5). The 

fyuA and papC genes were detected in 36% cases each, while 

irp2 gene was detected in 28% cases showing severe 

microscopic changes. The genes fimC, tsh, iucD, fyuA, papC 

and irp2 were not detected in 8, 25, 28, 40, 52 and 72% cases, 

respectively though microscopic changes of varying degree 

(mild to moderate) were seen in the heart. 

The fimC, tsh, iucD, fyuA, papC and irp2 genes were detected 

in 24, 16, 20, 4, 16 and 28% cases, respectively showing 

severe microscopic changes in spleen (Table 5). The genes 

fimC, tsh, iucD, fyuA, papC and irp2 were not detected in 8, 

25, 28, 40, 52 and 72% cases, respectively though 

microscopic changes of varying degree were seen in the 

spleen. 

The fimC, tsh, iucD, fyuA, papC and irp2 genes were detected 

in 24, 16 and 20, 4, 16 and 28% cases, respectively showing 

severe microscopic changes in the intestine (Table 5). The 

fimC, tsh, iucD, fyuA, papC and irp2 genes were not detected 

in 8, 25, 28, 40, 52 and 72% cases, respectively though 

microscopic changes of varying degree were seen in the 

intestine.
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Table 5. Association of fimC,tsh, iucD, fyuA, papC and irp2 genes with severity of microscopic lesions in liver, heart, 

spleen and intestine. 

Severity of lesions  

 No lesions (%) Mild (%) Moderate (%) Severe (%) Total (%) 

Liver 
fimC      

Not detected 0 0 0 4 4  (8) 

Detected 0 6 (12) 8 (16) 32 (64) 46  (92) 

Tsh      

Not detected 0 0 2 8 10  (25) 

Detected 0 6 (12) 6 (12) 28 (56) 40 (75) 

iucD      

Not detected 0 2 0 12 14 (28) 

Detected 0 4 (8) 8 (16) 24 (56) 36 (72) 

fyuA      

Not detected 0 0 2 18 20 (40) 

Detected 0 6 (12) 6 (12) 18 (36) 30 (60) 

papC      

Not detected 0 4 4 18 26 (52) 

Detected 0 2 (4) 4 (8) 18 (36) 24 (48) 

Irp2      

Not detected 0 6 6 22 34 (68) 

Detected 0 0 2 (4) 14 (28) 16 (32) 

Heart 

fimC      

Not detected 0 0 0 4 4 (8) 

Detected 2 (4) 2 (4) 14 (28) 28 (56) 46 (92) 

Tsh      

Not detected 0 0 2 8 10 (25) 

Detected 2 (4) 2 (4) 12 (24) 24 (48) 40 (75) 

iucD      

Not detected 0 0 4 10 14 (28) 

Detected 2 (4) 2 (4) 10 (20) 22 (44) 36 (72) 

fyuA      

Not detected 0 0 6 14 20 (40) 

Detected 2 (4) 2 (4) 8 (16) 18 (36) 30 (75) 

papC      

Not detected 2 2 6 16 26 (52) 

Detected 0 0 8 (16) 16 (36) 24 (48) 

Irp2      

Not detected 2 2 12 18 34 (72) 

Detected 0 0 2 (4) 14 (28) 16 (28) 

Spleen 

fimC      

Not detected 0 2 2 0 4 (8) 

Detected 10 (20) 10 (20) 14 (28) 12 (24) 46 (92) 

Tsh      

Not detected 2 2 2 4 10 (25) 

Detected 8 (16) 10 (20) 14 (28) 8 (16) 40 (75) 

iucD      

Not detected 6 6 0 2 14 (28) 

Detected 4 (8) 6 (12) 16 (32) 10 (20) 36 (72) 

fyuA      

Not detected 2 4 4 10 20 (40) 
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Severity of lesions  

 No lesions (%) Mild (%) Moderate (%) Severe (%) Total (%) 

Detected 8 (16) 8 (16) 12 (24) 2 (4) 30 (60) 

papC      

Not detected 8 6 8 4 26 (52) 

Detected 2 (4) 6 (12) 8 (16) 8 (16) 24 (48) 

Irp2      

Not detected 6 8 14 6 34 (72) 

Detected 4 (8) 4 (8) 2 (4) 6 (12) 16 (28) 

Intestine 

fimC      

Not detected 0 0 2 2 4 (8) 

Detected 2 (4) 8 (16) 18 (36) 18 (36) 46 (92) 

Tsh      

Not detected 0 0 6 4 10 (25) 

Detected 2 (4) 8 (16) 14 (28) 16 (32) 40 (75) 

iucD      

Not detected 0 4 4 6 14 (28) 

Detected 2 (4) 4 (8) 16 (32) 14 (28) 36  (72) 

fyuA      

Not detected 0 4 10 6 20 (40) 

Detected 2 (4) 4 (8) 10 (20) 14 (28) 30 (60) 

papC      

Not detected 2 4 10 10 26 (52) 

Detected 0 4 (8) 10 (20) 10 (20) 24 (48) 

Irp2      

Not detected 2 4 12 16 34 (72) 

Detected 0 4 (8) 8 (16) 4 (8) 16 (28) 

 

DISCUSSION 
 

Colibacillosis is one of the important diseases of poultry, 

which causes lesions in different tissues of the body. The 

disease is caused by avian pathogenic Escherichia coli. It 

produces lesions such as air sacculitis, peritonitis, 

perihepatitis, pericarditis, osteomyelitis, synovitis or 

omphalitis (Kumar et al., 2013). Necropsy findings during the 

present study revealed lesions in different body tissues of 

broilers but the most affected organs were the liver and heart 

showing the fibrin layer on their surface and congestion. liver 

samples from E. coli infected birds showed 12% mild, 16% 

moderate and 72% severe microscopic lesions. Heart showed 

8% mild, 40% moderate and 52% severe lesions. Spleen 

showed 44% mild, 12% moderate and 24% severe lesions and 

intestine showed 20% mild, 48% moderate and 28% severe 

histopathological lesions. 

 Gross and microscopic changes in different organs observed 

in present study corresponded with the findings of others 

(Ghosh et al., 2006; Kumar et al., 2013). However, during 

present study, some differences were also observed in gross 

and microscopic changes. In 4% cases, the moderate gross 

lesion recorded in liver were confirmed as severe lesions 

under the microscope. There may be a judgment difference in 

recording the gross changes and sometime the lesion observed 

grossly are less visible as they are present in severe degree 

deeper in the tissues. Similarly, in 12% cases, the moderate 

gross lesions recorded grossly in heart were confirmed as 

severe lesions under the microscope. For spleen, 20% lesions 

recorded as mild grossly were confirmed as moderate lesions 

under microscope. For intestine, 4% lesions recorded grossly 

as mild were confirmed as moderate under the microscope, 

while in 12% cases, moderate lesions recorded grossly were 

confirmed as severe lesions under the microscope. These 

results suggest that the microscopic evaluation of tissue for 

pathological change discerns better information and there are 

always differences in recognizing and categorizing lesions on 

the basis of gross observations and sometimes more severe 

microscopic changes are present in deeper areas of tissues 

showing only mild or moderate gross lesions. Therefore, we 

considered histopathological changes, while looking for 

association of genes in isolates and the effects on various 

tissues. 

Pathogenicity genes and microscopic lesions: In the present 

study, 6 virulent genes were targeted which were reported in 

most of the studies, which are typically associated with APEC 

and they are grouped into 3 classes; genes essential for 

adhesion (papC and fimC), serum resistance (tsh), iron uptake 

(irp2 and iucD) and development of lesions and fibrin deposit 

in the air sacs (fyuA) (Ewers et al., 2004).  The fimC is an 
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important gene having the role in the internal organ adhesion 

(Jan Ben et al., 2001). This gene was detected in 92% cases. 

According to the present study, 80% of the isolates were 

positive for tsh gene. The genes iucD, fyuA, papC and irp2 

were detected at the rate of 72%, 60%, 48% and 32%, 

respectively. Earlier it has been concluded that fimC gene was 

present with the highest rate, i.e., 92%, while iucD, tsh, fyuA, 

irp2 and papC were present in the 88.7%, 85.3%, 66%, 68% 

and 30% cases, respectively (JanBen et al., 2001). Previously 

from a study on 16 virulent genes from 200 isolates of 

colibacillosis in Brazil by PCR, seven genes (tsh, papC, 

papG, iss, cvaC and felA) were detected with highest 

frequency and confirmed that these genes have major roles in 

the pathogenesis of colibacillosis (Delicato et al., 2003). 

Another study concluded that fimC was present in 96% cases, 

followed by papC (16%) and sfa (6%) (Knobl et al., 2004). 

Similarly, another study detected genes with highest 

proportion were iss (73.8%), tsh (55.7%) and papC (24.3%) 

(Rocha et al., 2008). Another study reported that the genes 

detected most frequently from E. coli isolates were fimC with 

a ratio of 93.6%, followed by iucD, iss, and tsh, i.e. 70.8%, 

58.8% and 51.4%, respectively (Wen-Ji et al. 2008). It has 

been reported that the ompT genes was detected with highest 

rate (94.1%), followed by fimC (90.1%), and hlyF (87.1%) 

(Jeong et al., 2012). Other genes they detected included iucD, 

tsh, fyuA and irp2with the following rate of 73.3%, 61.4%, 

44.6% and 43.6%, respectively. These results indicated the 

difference in types of genes and their frequency from E. coli 

in different parts of the world, but such a data is needed to 

have an understanding as what kind of strains are present in 

different parts of the world. 

The results about presence of genes and severity of lesions 

from field cases suggests their association with the lesions 

produced, however, the experimental studies are required to 

confirm these findings. In field cases, different birds might be 

having a difference in stage of disease, where changes might 

not have been advanced due to time factor or it may be 

otherwise. However, these results do indicate the involvement 

of certain genes more than others in producing severe changes 

in different body tissues as in more than 50% cases or close, 

the genes including fimC, Tsh and iucD were detected from 

cases with severe changes in the liver and more or less in the 

heart. A study concluded from their findings that among tsh 

positive E. coli isolates, 90.6% belonged to highest virulence 

class (Dozois et al., 2000). A study was carried out on nine 

virulence associated genes in E. coli and relationship of these 

genes to the chicken embryo lethality (Oh et al., 2012). They 

observed those genes with following ranked order, fimC 

(93.1%), iucD (67.24%), followed by iss (58.62%), tsh 

(34.48%) and fyuA (32.76%). They further reported that these 

virulent genes had direct relationship with embryo mortality. 

From these results, it can be said that there are a number of 

genes those are involved in different combinations to produce 

lesions in different body organs of the chicken in different 

parts of the world (Oh et al., 2012). Therefore, more studies 

are required to understand these genes from different strains 

as for frequency and lethality is concerned that will help to 

devise better control measures. 

 

Conclusions: With the help of PCR for detection of 

pathogenicity related genes it is possible to not only detect 

these genes, but also can be used for strain typing. There is a 

positive association between pathogenicity genes of E. coli 

with gross and histopathological lesions in the liver, heart, 

spleen and intestine. 
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