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Abstract 
The current work was performed to study the infections induced by avian pathogenic 

Escherichia coli (APEC) in broiler farms in Al-Diwaniyah province, Iraq, using molecular 

and phylogenetic-based methods. For these purposes, 200 omphalitis, air sacculitis, kidney, 

liver, and gastrointestinal (GIT)-based samples were collected using cloacal and 

oropharyngeal swabs. These samples were exposed to traditional microbiological processing 

methods including cultivation and biochemical methods. Polymerase chain reaction-based 

identification was induced targeting the 16S rRNA gene. The results showed the amplification 

of this gene in all samples. The phylogenetic study detected 5 local isolates that were close in 

their identities to isolates from Egypt, Ecuador, and Nigeria. The current study provides 

important information about the status of E. coli infection in poultry in addition to the 

evolutional status of the local isolates of this microbe. 
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Introduction 
The infection induced by E. coli, under the 

category of avian pathogenic E. coli (APEC), 

still represents a major health and economic 

problem affecting large population of 

chickens around the world leaving 

humongous production losses(1, 2, 3). The 

disease is called Colibacillosis that affects 

large numbers of chickens especially in bad 

rearing conditions inducing high percentages 

of mortalities in all ages of chickens. 

Although E. coli is considered as one of the 

normal gut microbiota of humans and 

animals, some pathogenic or opportunistic 

strains affect chickens generating a fatal 

disease that is initiated in the intestine 

mucosa and disseminated to different body 

organs such as air sacs. Colibacillosis via E. 

coli infection can affect different organs of a 

chicken body including liver, air sacs, heart, 

GIT, and navel part in chicks(4, 5, 6, 7). The 

disease is endemic in different parts of the 

world. Globally, the disease control is a big 

challenge due to the presence of infection 

with high resistant strains of E. coli to wide 

range of antibacterial agents. Understanding 

the current situation of bacterial evolution 

leads to better tracking of the genetic 

modifications occurred via bacterial 

resistance to these antibacterial agents(8, 9, 

10, 11). The current work was performed to 

study the infections induced by Escherichia 

coli in poultry farms in Al-Diwaniyah 

province, Iraq using molecular and 

phylogenetic-based methods. 

 

Materials and Methods 
Ethical approval 

The Animal Ethical Committee of 

Veterinary Medicine College, University of 

Al-Qadisiyah, Iraq, has approved the present 

study.  

 

Sampling 

In this study, 200 samples of yolk sac, air 

sacculitis, kidney, liver, and gastrointestinal 

(GIT) samples from infected broilers were 

mailto:Nafea.Jasim@qu.edu.iq


QJVMS (2019) Vol. 18 No. (1) 

 

Al-Qadisiyah Journal of Veterinary Medicine Sciences 
(P-ISSN 1818-5746/ E-ISSN 2313-4429) 

www.qu.edu.iq/journalvm 

 

58 

collected using cloacal and oropharyngeal 

swabs. The samples were provided by Al-

Diwaniyah Veterinary Medicine Hospital, 

Al-Diwaniyah, Iraq, and was approved by the 

appropriate institutional evaluation 

committee. The sampling from Al-

Diwaniyah Province, Iraq, was lasted 

throughout a period from July-November, 

2015. The study involved collecting 60, 40, 

55, and 45 samples, and they were from Al-

Diwaniyah, Afak, Hamza, and Saniyah cities 

respectively. Immediately, the samples were 

inoculated in 2ml of transport media (nutrient 

broth or brain-heart infusion broth), 

transported to a Lab, and incubated at 37⁰C 

for 24hrs. 

Sample processing 

The growth on the nutrient broth was 

examined under the microscope. Then, the 

samples from that growth were cultivated 

and sub-cultivated on MacConkey, EMB, 

and TBXagar plates (Difico Labs) at 37⁰C 

for 24hrs until obtaining single pure colonies. 

These bacteria were studied for their Gram 

staining and morphological properties. 

Hanging drop test was done to test the 

motility of these bacteria. Biochemical tests 

and API 20E kit (Biomerieux, France) were 

performed. The processes of the cultivation 

were performed according to(12). 

Molecular analyses  

PCR technique 

The 16S rRNA gene and primers were 

used for confirming the identification of E. 

coli isolates as shown in table 2. These 

primers were designed according to NCBI-

Gen Bank and provided by (IDT, Canada). 

These primers are F: 5'-

ATGCTTAGTGCTGGTTTAGG-3' and R: 

R-5'-GCCTTCATCATTTCGCTTTC-3' 

targeting a piece at 1500bp of length. The 

thermocycler conditions used for the current 

work were 1 cycle for initial denaturation at 

95⁰C for 5min, 30 cycles of (denaturation at 

95⁰C for 30s, annealing at 55-60⁰C for 30s, 

and extension at 72⁰C for 1min), and 1 cycle 

for final extension at 72⁰C for 5min. 

Phylogeny study 

The tree was built up using Mega v6 

software depending on the Neighbor-Joining 

method. The distances were calculated by the 

Maximum Composite Likelihood method 

(13, 14). 

 

Results 
Phenotype-based findings 

The biological examination consisted of 

cultivation, identification of the colonies, and 

the biochemical tests were interpreted using 

Bergys Manual of Determinative 

Bacteriology. The results demonstrated the 

presence of E. coli in the studied samples. 

Genotype-based findings 

The results of the PCR confirmed the 

presence of the microorganism in the tested 

samples as shown in figure (1). The results 

revealed the amplification of this gene in all 

samples at 1500bp of target. 

Phylogeny-based findings 

Five positive samples were sent for 

sequencing analysis where they were 

submitted to GeneBank under the accession 

numbers of KY681420, KY681421, 

KY681422, KY681423, KY681424, and 

KY681425. KY681420 and KY681425 were 

close in their identities to an isolate from 

Egypt, MF197876. KY681421 was close in 

its identity to LC317300, an isolate from 

mastitis in dairy cattle from Ecuador. 

However, KY681422 and KY681423 aligned 

together in a distinct branch of the 

phylogenetic tree. Moreover, KY681424 was 

close in its identity to MH396737, an isolate 

from pharmaceutical wastewater from 

Nigeria. These results are shown in figure 

(2). 
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Figure (1): Electrophoresis image of DNA amplification of a1500bp region detecting 16srRNA gene using PCR. Lane1 to lane9 are 

positive results. Lane M is the ladder. 

 

 
Figure (2): Phylogenetic tree. The phylogenetic study detected 5 local isolates with accession numbers of KY681420, KY681421, 

KY681422, KY681423, KY681424, and KY681425. KY681420 and KY681425 were close in their identities to an isolate from Egypt, 

MF197876. KY681421 was close in its identity to LC317300, an isolate from mastitis in dairy cattle from Ecuador. However, 

KY681422 and KY681423 aligned together in a distinct branch of the phylogenetic tree. Moreover, KY681424 was close in its 

identity to MH396737, an isolate from pharmaceutical wastewater from Nigeria. The phylogenetic tree done using Mega v6 software 

depending on the Neighbor-Joining method. The distances were calculated by the Maximum Composite Likelihood method. 

 

Discussion 
The infection induced by E. coli, under 

the category of APEC, still represents a 

major health and economic problem affecting 

large population of chickens around the 

world leaving humongous production losses 

(1, 2, 3). Colibacillosis control is considered 

as a major obstacle facing the poultry 

production in the world, and this may be due 

to different factors especially that E. coli 

comes from different sources such as human 

and animal wastes generating humongous 

sources for infection (1, 15, 16, 17). The 

results identified the presence of E. coli in 

the tested samples using the traditional lab 

techniques. This indicates the importance of 

using such tools in primary detection of the 

infections induced by this microorganism, 

and these results agree with (18, 19) who 

identified the presence of E. coli in samples 

collected of different types especially cloacal 

swabs of poultry using standard methods 

revealing the importance of these techniques 
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in initiating vital studies of the same concept. 

The results using PCR were shown to be 

interesting as they confirmed the results of 

the standard methods used in the current 

work. The amplification of the PCR products 

at 1500bp of size indicating the successful 

efforts in detecting the current 

microorganism in the tested samples. The 

PCR technique is an important method in 

detecting the presence of infections by 

different microorganisms such as E. coli in 

the current study. The current PCR findings 

reveal agreement with (20, 21, 22, 23, 24) 

who detected the presence of E. coli in their 

samples using PCR-based techniques 

identifying the importance of this method in 

supporting the traditional techniques in 

diagnosing such infection. The phylogenetic 

study results revealed matching of the current 

local isolates with high identity similarity 

with global isolates detected in different parts 

of the world. This technique is an important 

method in understanding the evolution 

history of the current microorganism, E. coli, 

and knowing its matched strains from the 

neighbor or the world countries. The current 

isolates and the matching global isolates refer 

that they might come from similar source of 

rearing or reproduction(25, 26). This gives 

important information in controlling the 

disease in poultry. The current study provides 

important information about the status of E. 

coli infection in poultry in addition to the 

evolutional status of the local isolates of this 

microbe.  
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