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Abstract

This study investigated the prevalence, pathology, and molecular characterization of avian
Colibacillosis in Chhattisgarh from November 2021 to July 2022. Examining 250 birds from 20 poultry
farms, researchers identified 32 E. coli isolates, reflecting an 18.8% prevalence rate. The highest
prevalence occurred in Durg (25%) and the lowest in Surajpur (12%). Recorded conditions included
Colisepticaemia (59.57%), Omphalitis (31.91%), and Egg Peritonitis (8.51%), with pathology showing
systemic inflammation, necrosis, and congestion. E. coli was confirmed via cultural isolation,
biochemical tests, and PCR detection of the tsh gene. All isolates were Gram-negative, exhibited
standard biochemical profiles (Indole+, MR+, Catalase+, VVP-, Citrate-), and successfully fermented
most sugars except inositol and adonitol.

PCR was carried out for molecular detection of E. coli, targeting virulence gene tsh specific for APEC.
Out of 24 sample, 17 (73.91%) were found to be positive and produced an amplicon of 153bp which
was detected in ethidium bromide stained agarose gel. It showed Durg district had higher number of
APEC positive in field isolates by PCR as compare to other districts. Nucleotide sequencing of DRG1
isolate were performed in the present study. It showed 98.23% homology with other sequences
available in the NCBI GenBank. Phylogenetic analysis revealed that APEC/Durg/C.G. genomic
sequence of DRGL1 isolate of E. coli along with isolates of France and Norway might be sharing
common ancestors.

Seventeen (70.83%) E. coli isolates produced dark coloured colonies with dry crystalline consistency
on Congo red agar plate were considered positive biofilm formation.

Keywords: DRGL1, E. coli, TSH, prevalence, pathology, PCR

Introduction

The Indian poultry sector is a rapidly growing industry that has transitioned into a highly
organized sector since the 1960s. Currently, India ranks 3" in egg production and 8" in
poultry meat production globally. Poultry products are valued for their high protein, vitamin,
and mineral content, as well as their affordability and religious acceptance.However, the
intensive practices used to meet high demand have made poultry increasingly susceptible to
infectious and metabolic diseases. Key management factors for health include a disease-free
environment, proper sanitation, and adequate nutrition. Stressors like unhygienic conditions,
overcrowding, and temperature extremes often lead to immunocompromise, allowing
bacterial and viral infections to cause significant economic losses.

Avian Colibacillosis, caused by Avian pathogenic Escherichia coli (APEC), is a major global
threat to the industry. Its most severe form, Colisepticaemia, is a systemic infection affecting
multiple organs. Other manifestations include respiratory issues like air sacculitis, and
reproductive infections such as salpingitis and egg peritonitis. These conditions result in high
flock mortality and decreased egg production, leading to substantial financial impacts on
both broiler and layer operations.

Avian Colibacillosis is caused by Escherichia coli, a Gram-negative bacterium and normal
inhabitant of the poultry intestinal and respiratory tracts. Disease occurs when specific
pathogenic strains, categorized as Avian Pathogenic *E. coli* (APEC), exploit host stressors
such as immunosuppression or concurrent infections. APEC, a member of the extra-intestinal
(EXPEC) group, causes significant morbidity, mortality, and economic losses, particularly in
young chicks.
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It often acts as an opportunistic pathogen triggered by
environmental or viral factors. Transmission occurs
horizontally through contaminated environment, feed, and
water, or vertically via eggs. APEC also poses zoonotic
risks and serves as a major reservoir for antimicrobial
resistance.
Common lesions include colisepticaemia, omphalitis,
coligranuloma, salpingitis, and egg peritonitis. Clinical signs
vary from diarrhea to respiratory distress. ldentification
involves bacteriological and molecular techniques to detect
virulence factors, such as Congo red binding and hemolytic
activity. Standard isolation uses MacConkey and EMB agar,
with suspected colonies confirmed by biochemical tests.
Various virulence factors, including adhesins, hemolysins,
and toxins, contribute to avian colibacillosis. Key genes
include tsh for colonization, pap for adhesion, and iss for
serum resistance. Globally, many E. coli serotypes are
poultry pathogens; in India, O1, 02, and O78 are
particularly significant. As Chhattisgarh lacks prevalence
data and relies on traditional diagnostics, establishing a
molecular diagnostic protocol is essential for disease
control. Keeping the above facts into consideration, the
present study was undertaken with the following objectives:
1. To study the prevalence of Colibacillosis in chickens of
Durg, Rajnandgaon, Raipur and Surajpur districts of
Chhattisgarh.
2. To study the pathomorphological alterations in various
organs of affected chickens.
3. Molecular characterization of E. coli organism isolated
from affected chickens.

Materials and Methods

The present study was undertaken for a period of 9 months
from November 2021 to July 2022 in 20 poultry farms and
the prevalence of avian Colibacillosis were recorded based
on typical gross and microscopic lesions in chickens of
Durg, Raipur, Rajnandgaon and Surajpur districts of
Chhattisgarh.

No. of birds showing gross lesions of Colibacillosis
Prevalence (%)

Total No. of birds examined

Pathological examination

Gross pathology

Whole carcasses collected from different poultry farms were
routinely subjected to detailed and systemic necropsy
examination, giving special attention to lesions in liver,
heart, lungs, spleen, intestine, oviduct and yolk sac.

Histopathology

Tissue samples from various organs (liver, heart, lungs,
spleen, intestine, and oviduct) of birds suspected of
Colibacillosis were collected in 10% buffered formalin for
histological examination. Specimens were sectioned to
0.5mm, washed overnight, and dehydrated through a graded
acetone series. Following clearing with benzene and paraffin
embedding, 3-5um sections were cut, deparaffinized in
xylene, and stained with Haematoxylin and Eosin (H&E)
before mounting with DPX (Culling, 1963) %, Finally, the
stained sections were examined under light microscopy.

Isolation and identification of E. coli
Isolation of bacteria: Swab samples from the internal
organs of dead birds were inoculated in nutrient broth and
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incubated at 37°C for 24 hours. The samples were then
streaked onto MacConkey agar (MCA) and incubated for
another 24 hours at 37°C. Pink colonies from MCA were
subcultured on Eosin Methylene Blue (EMB) agar. Isolates
displaying a metallic sheen on EMB were identified as E.
coli and confirmed via biochemical characterization. Pure
colonies were then subcultured on nutrient agar slants,
incubated, and preserved at 4°C under sterile liquid paraffin
for further study.

Molecular Characterization of E. coli

Samples for PCR

The isolates initially showing cultural features,
morphological and biochemical characteristics pertaining to
E. coli were subjected to PCR using avian pathogenic E. coli
specific tsh gene primer (Subedi et al., 2018) [,

Extraction of DNA from E. coli isolates

Isolation of DNA for the PCR assay was prepared by heat
lysis method proposed by (Choudhari et al., 2020) 81 from
E. coli isolates. The suspension of each isolates was made in
100 pl of milli-Q water by picking up a typical loopful
colony of E. coli in a 200 ul PCR tube. Then vortexed and
samples were heated at 95°C for 15 min. Then
Centrifugation was done to remove cell debris at 10,000 rpm
for 1 min and supernatant was used as a template DNA for
PCR (Younis et al., 2017 and Matin et al., 2017) [*> 27,

Identification of APEC by PCR targeting tsh gene
APEC-specific primers targeting a 153 bp E. coli region
were used (Ewers et al., 2004) [, DNA was amplified via
PCR following the protocol by Chaudhari et al. (2017) [,
The 10 pl reaction mixture included 2 pl DNA, 0.4 ul of
each primer, 5 pl TagMixture, and 2.2 pl water. Thermal
cycling involved initial denaturation at 94°C for 5 min,
followed by 35 cycles of 94°C for 30 s, 58°C for 30 s, and
72°C for 30 s, with a final extension at 72°C for 7 min.
Products were stored at 4°C.

Table 1: Details of primer used in PCR to detect tsh gene of APEC

Primer Sequence (5°-3") Size
Forward 5’-TCTCAATGCGTCGTAACAGC-3’ 153 bp
Reverse 5’-CCTTCAGATGAACGTCAGCA-3’
Table 2: Composition of PCR reaction mixture
S. No. Component Volume
1. 2X PCR TagMixture 5l
2. Forward Primer (10 pmol) 0.4 pl
3. Reverse Primer (10 pmol) 0.4 pl
4. DNA template 2 ul
5. Nuclease free water /PCR-grade water 2.2 ul
Total volume 10 pl

Table 3: Thermal cycling conditions for detection of virulence
gene tsh of APEC

S. No. Steps Temperature and time | Cycle
1. Initial denaturation 94°C for 5 min.
2. Denaturation 94°C for 30 sec.
3. Annealing 58°C for 30 sec. 35
4, Extension 72°C for 30 sec.
5. Final extension 72°C for 7 min.
6. Hold 4°C for 10 min.
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Agarose gel electrophoresis

Following PCR, amplified products were visualized via
1.5% agarose gel electrophoresis. Briefly, a gel casting tray
was prepared with a comb and leveled. Agarose (0.75g) was
dissolved in 50ml 1X TAE buffer, melted, and cooled
before adding 5ul Ethidium bromide. The solution was
poured into the tray and solidified for 30 minutes. After
removing the comb, the gel was placed in an electrophoresis
chamber filled with 1X TAE buffer, ensuring wells faced
the cathode. PCR products (8ul) mixed with loading dye
(2ul) and a 100bp DNA ladder were loaded into the wells.
Electrophoresis was performed at 75V for approximately 45
minutes. Finally, the gel was visualized using a Gel Doc
System.

Nucleotide Sequencing

Representative positive PCR products of the tsh gene were
sequenced by Barcode Biosciences (Bengaluru) to generate
consensus sequences. The resulting data, received as
electropherograms and text files, were analyzed using NCBI
BLAST to confirm specificity. Sequences were then
compared with existing E. coli nucleotide data in GenBank
(Dozois et al., 2000) 4,

https://www.biochemjournal.com

Phylogenetic analysis

The partial tsh gene sequences of APEC were compared
with GenBank sequences. Nucleotide identities were aligned
using MEGA 11 Clustal W and the Neighbour-joining
method. Based on maximum identity scores, sequences were
aligned to generate distances and construct a phylogenetic
tree.

Results and Discussion

Prevalence of Avian Colibacillosis

Commercial poultry farms in Durg, Raipur, Rajnandgaon,
and Surajpur districts of Chhattisgarh maintain large
populations of broilers, cockerels, and layers. A study on
Colibacillosis prevalence was conducted from November
2021 to July 2022. Post-mortem examinations were
performed on 250 dead birds collected from 20 farms
exhibiting clinical signs such as anorexia, respiratory
distress, and diarrhea.

Out of the 20 farms surveyed, 12 were suspected of
Colibacillosis based on gross lesions. Systematic post-
mortem analysis revealed that 47 of the 250 birds (18.8%)
showed lesions typical of the disease. The highest
prevalence was recorded in Durg (25%), followed by Raipur
(20.37%), Rajnandgaon (14.5%), and Surajpur (12%), as
detailed in Table 4 and Graph 1.

Table 4: Prevalence (%) of avian Colibacillosis in different districts of Chhattisgarh

Different pathological conditions caused .
S Poultry | Types of Total no. of i b)? E. coli Tot_al no. of blrgls Prevalence
S.No | Districts farms birds dead birds Egg showing gross lesions (%)
necropsied [Colisepticaemia Peritoniti Omphalitis | of Colibacillosis
eritonitis
Durg-1 | Broiler 30 4 0 7 11 36.66%
Durg-2 | Broiler 15 1 0 2 3 20%
1 Durg-3 | Broiler 10 0 0 1 1 10%
Durg Durg-4 Layer 18 3 2 0 5 27.77%
Durg-5 Layer 7 0 1 0 1 14.28%
Durg-6 | Broiler 4 0 0 0 0 0
Sub Total (a) 84 8 3 10 21 25%
Ringn-1 | Broiler 15 4 0 0 4 26.66%
Rjngn-2 | Broiler 12 3 0 0 3 25%
. Rjngn-3 Layer 9 0 0 0 0 0
2 | Rajnandgaon = T Broiler 15 2 0 0 2 13.33%
Rjngn-5 | Broiler 11 0 0 0 0 0
Sub Total (b) 62 9 0 0 9 14.51%
Ripr-1 Broiler 15 0 0 1 1 6.66%
Ripr-2 Broiler 18 5 0 2 7 38.88%
. Ripr-3 Layer 10 2 1 0 3 30%
3 Ralpur Riora | Broiler 5 0 0 0 0 0
Ripr-5 Broiler 6 0 0 0 0 0
Sub Total(c) 54 7 1 3 11 20.37%
Srjpr-1 Broiler 13 0 0 0 0 0
Srjpr-2 Broiler 17 4 0 2 6 35.29%
4 Surajpur Srjpr-3 Layer 9 0 0 0 0 0
Srjpr-4 | Broiler 12 0 0 0 0 0
Sub Total (d) 50 4 0 2 6 12%
Total (at+b+c+d) 250 28 4 15 47 18.8%

Rjngn - Rajnandgaon, Ripr - Raipur, Srjpr - Surajpur

Note: Name of the farms is not being disclosed because of the fact that farm owners were reluctant to disclose the status of Colibacillosis in

their farms.

Out of 47 E. coli infected birds, 28 (59.57%) birds showing
suggestive lesions of Colisepticaemia, 15 (31.91%) showing

lesions of Omphalitis and 4 (8.511%) birds showing lesion
of Egg Peritonitis (Table 5 and Graph 2).
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Table 5: Prevalence of different disease conditions of E. coli infection in chickens

S. No Disease conditions caused by E. coli No. of birds showing gross lesions Percentage (%)
1 Colisepticaemia 28 59.57%
. Omphalitis 15 31.91%
3. Egg Peritonitis 4 8.51%
Total no. of E. coli infected chickens 47

25%
2 20.37%
20
14.51%
15 12%
10
5
0
Durg Raipur Rajnandgao Surajpur
Graph 1: Prevalence of avian Colibacillosis in different districts of
Chhattisgarh
59.57
6
0
_ 31.91
3
0
8.51
1
0
Colisepticaemia Egg Peritonitis

Graph 2: Prevalence of disease conditions caused by E. coli
infection

In this study, the overall prevalence of avian Colibacillosis
was 18.8%, consistent with findings of 17.16% to 27.3%
reported by Tawab et al. (2015) 4, Amin et al. (2017), and
Boro et al. (2018) 6. Conversely, several studies reported
significantly higher rates: Khaton et al. (2008) 3 found
(83(-87%, while others recorded prevalence between
(52.26% and 75.2% (Ahmed et al., 2009; Dey et al., 2013;
Olarinmoye et al., 2013; Yousef et al., 2015) [3 4 13, 29, 48],
Jamoh et al. (2018) ! reported up to 87.5% in broilers and
76.04% in layers. In India, Dadheech et al. (2016) ' and
Panchal et al. (2020) BU also noted high prevalence, with
the latter attributing a 71.38% rate to poor management. In
contrast, Giasuddin et al. (2002) [?2, Islam et al. (2004) 22,
Omer et al. (2010) B, and Surjagade et al. (2020) [
reported much lower rates (3.65% to 6.56%), suggesting
that superior hygienic practices reduce infection levels.

Pathological examination
Gross pathology
In this study, 250 post-mortem examinations were

performed, identifying 47 cases with lesions suggestive of
Colibacillosis. Necropsies revealed E. coli infections such as
Colisepticaemia, Egg Peritonitis, and Omphalitis. Gross
lesions were primarily observed in the liver, heart, spleen,
lungs, intestine, oviduct, and yolk sac, varying by disease
condition.

Colisepticaemia

In the present study Colisepticaemia was observed in
59.57% of Colibacillosis affected chickens. Generally young
broiler and layer chickens showed the characteristic lesions
of Colisepticaemia. Liver, heart, lungs, spleen and intestine
were carefully examined in Colisepticaemia affected birds.

a) Liver

The most consistent lesions in Colibacillosis-affected birds
were observed in the liver. These included fibrinous
perihepatitis characterized by white to yellowish exudate
(Fig.3 and Fig.4), necrotic foci, and ascites (Fig.5). Mild
cases showed hepatomegaly, congestion, and hemorrhages.
These findings align with previous reports of Colibacillosis
in poultry (Renu et al., 2012; Tonu et al., 2011; Kumar et
al., 2013; Shah et al., 2019; Ahmad et al., 2022) [33 42.26.35.2]
and pigeons (Dutta et al., 2013) 1%, Generalized visceral
congestion likely resulted from bacterial endotoxins and
vascular damage (Srinivasan et al., 2014) [38],

b) Heart

Most chickens with Colisepticaemia exhibited typical
fibrinous pericarditis. The pericardium was thickened,
covered in thick fibrinous exudate, and adhered to the chest
cavity. These findings align with observations by Khaton et
al. (2008) %1, Tonu et al. (2011) 2, Shah et al. (2019) %,
and Surjagade et al. (2020) [ Similar lesions were
reported by Nakamura et al. (1985) [ in natural
Colibacillosis outbreaks, while Ahmad et al. (2022) ! also
noted adhesive fibrinous perihepatitis and pericarditis in
affected broilers.

Lungs, spleen and Intenstine: Affected birds showed
splenic enlargement, oedema, congestion, and multifocal
necrotic foci (Fig.7), with whitish fibrinous exudates in
severe cases (Fig.8). These observations align with previous
reports (Nakamura et al., 1985; Srinivasan et al., (2014) 28
381, Lungs exhibited congestion, haemorrhages, oedema, and
focal fibrin deposits (Fig.9), consistent with findings by
Gangane et al. (2006), Khaton et al. (2008) °, and Kumar
et al. (2013) [?81. Most birds displayed intestinal congestion,
haemorrhages, and enteritis with thick yellowish exudate
(Fig.10 and Fig.11). Severe cases presented fibrinous
exudates on the gastrointestinal serosa and mesentery. These
intestinal lesions correlate with studies by Khaton et al.
(2008) %1, Tonu et al. (2011) ™2, Srinivasan et al. (2013)
38 and Surjagade et al. (2020) ™, who noted similar
mucinous exudate and congestion.
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Fig 3: Showing fibrinous perihepatitis and pericarditis in broiler
chicken affected with Colisepticaemia

Fig 8: Showing fibrinous covering adhered over the surface of
spleen in severe case of Colisepticaemia in chicken

Fig 4: Depicting fibrinous layer covering the surface of liver and
heart of Colisepticaemia affected broiler chicken Fig 9: Showing congestion, haemorrhages, oedema and focal fibrin
deposits over the surface of lungs

Fig 5: Exhibiting congestion and yellowish fibrinous exudate on
liver and heart along with ascites in chicken affected with

L . Fig 10: Intestine showing enteritis along with excessive thick
colisepticaemia

yellowish exudate in the lumen of Colisepticaemia affected
chicken

Fig 6: Showing thick fibrinous covering over the pericardium in Fig 11: Showing haemorrhages and yellowish exudate in the
broiler chicken affected with colisepticaemia mucosal surface of intestine

Microscopic lesions

Tissue samples from birds showing gross lesions suggestive
of E. coli infection were collected for histopathological
examination. The tissue of liver, heart, lung and spleen were
collected, processed and examined under microscope and
finding were recorded.

Colisepticaemia

Histopathological analysis of the liver revealed thickened
capsules with fibrin deposits and heterophil infiltration,
characteristic of fibrinous perihepatitis (Fig. 12). Some
Fig 7: Representing white necrotic foci (arrow), enlargement and instances also exhibited moderate fatty changes and Kupffer
congestion of spleen in Colisepticaemia affected broiler chicken cell hyperplasia (Fig. 13). These findings align with
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observations by Jamoh et al. (2018) 2! and Surjagade et al.
(2020) 01,

Fibrinous perihepatitis may result from bacterial endotoxins
and vascular injuries, which increase vascular permeability
and allow fibrinogen leakage into tissues (Truscott et al.,
1974; Vegad, 2007) ©3 441 Additionally, hepatic sinusoid
dilatation,  hepatocyte  degeneration,  Kupffer  cell
hyperplasia, congestion, and hemorrhages have been
reported (Hooda et al., 2011) 24,

In the heart, microscopic changes included pericardial
thickening with fibrinous exudate, cellular infiltration, and
necrosis (Fig. 14, 15). These findings align with the
observations of Shrinivasan et al. (2014) ¥ and Singh et al.
(2018) 22361, The spleen showed congestion, haemorrhages,
lymphoid depletion, focal necrosis, and reticulo-endothelial
cell proliferation (Fig. 16). These findings align with
observations by Kumar et al. (2013) [ and Singh et al.
(2018) [ 361 who also noted lymphocyte depletion in
lymphoid organs during E. coli infection.

Lungs showed congestion, haemorrhages, and exudation in
parabronchi, with dilated septae and perivascular exudate
(Fig.17). These lesions align with the findings of Abalaka et
al. (2017) ™ and Shah et al. (2019) B3, The intestine
exhibited enteritis with mucosal epithelial desquamation and
infiltration of heterophils and lymphocytes (Fig. 18).
Degenerative changes, cryptal gland necrosis, and severe
mononuclear cell infiltration were also observed (Fig. 19).
Additionally, necrotic villi were heavily infiltrated with

https://www.biochemjournal.com

inflammatory cells. These findings align with reports by Jan
et al. (2018) >4 and Singh et al. (2018) 2% %1,

o = “"‘."’-éﬁ'#ﬁo'g:i@;’.“i“’- s
. o P o] - ¥
A i
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Fig 12: Fibrinous perihepatitis showing presence of large amount
of fibrin deposits (arrow) along with infiltration of numerous
heterophils in liver(H&E X100); Fig.13. Section of liver depicting
moderate fatty change (black arrows) along with Kupffer cell
hyperplasia (red arrow) (H&E X400)

Fig 14: Section of heart representing fibrinous pericarditis (arrow)
with infiltration of mononuclear cells (H&E X100); Fig. 15
Exhibiting severe degeneration of myocardial fibers and infiltration
of mononuclear cells in heart (H&E X1000)

Section of lung showing severe congestion, presence of exudate in the lumen of parabronchi (star) and dilatation of inter parabronchiolar
septae (black arrow) (H&E X100).

Fig 18: Section of intestine depicting desquamation, necrosis and
infiltration of mononuclear cells (arrows) (H&E X100)

Fig 19: Section of oviduct showing degeneration and necrosis of
epithelium of mucosal folds and severe infiltration of inflammatory
cells (H&E X1000)

Isolation and Identification of E. coli

Isolation of E. coli

In this study, swab samples were collected from various
organs of birds with lesions suggestive of Colibacillosis

across 12 broiler and layer farms. Based on cultural,
morphological, and biochemical properties, 32 E. coli
isolates (68.08%) were obtained from 47 cases, with 17
confirmed as APEC via PCR. The 68.08% isolation rate
observed is comparable to the results reported by Ramasamy
et al. (2008) and Sarkar et al. (2013).

Molecular detection of E. coli isolates

PCR of APEC targeting tsh gene

DNA from 24 EMB-positive E. coli isolates was screened
for the APEC virulence gene tsh via PCR using specific
primers (Table 1). Results showed that 17 isolates (73.91%)
were positive, producing a 153bp amplicon (Fig. 20). This
indicates a high prevalence of APEC in the Durg district,
consistent with findings by Delicato et al. (2002) %, Ewers
et al. (2004) '], and Chaudhari et al. (2017) ["). Similar high
detection rates were reported by Jan et al. (2018) 4, who
found 80% positivity for tsh. Located on the ColV plasmid,
tsh facilitates early-stage infection and visceral lesion
development in chickens (Dozois et al., 2000) [, Previous
studies also link tsh presence to high-virulence APEC
strains.

Nucleotide Sequencing
Nucleotide sequencing of positive PCR product of 1 isolate
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(DRG1 isolated from Durg) was outsourced to Barcode
Bioscience Pvt. Ltd. Bengaluru for tsh genomic sequence of
APEC. Nucleotide sequencing of the DRGL1 isolate revealed
153 bp sequence (Fig. 21). Electropherogram of tsh gene
was examined (Fig. 22). BLAST (Basic Local Alignment

https://www.biochemjournal.com

Search Tool) analysis showed that nucleotide sequence of
PCR product of tsh gene of DRG1 isolate from
Colibacillosis positive samples had 98.3% identity with
other nucleotide sequences available in GenBank
(https://blast.ncbi.nlm.nih.gov) (Table 6).

Table 6: Comparison of nucleotide sequences of tsh gene of DRGL1 isolate of APEC with other similar sequences available in the GenBank

. Accession - Identit
S. No Strains of APEC Number Origin (%) Y
1. Escherichia coli strain BEN5202 genome assembly, plasmid: paAPEC5202 LR740759.1 France 98.23%
2. Escherichia coli genome assembly FHI63, scaffold-26_contig-17.0 1 86934 LM996442.1 Norway 98.23%
3. Escherichia coli strain EXPEC XM plasmid unnamed CP025329.1 China 1 98.23%
4 Escherichia coli strain ETEC 1766a tsh-like ETEC autotransporter (tleA) gene, KF494347 1 Chile 98.23%
complete cds
5. Escherichia coli APEC O1 plasmid pAPEC-O1-ColBM, complete sequence DQ381420.1 USA 1 98.23%
6. 69157 Escherichia coli strain QT598 plasmid pEC598, complete sequence KP119165.1 Canada 98.23%
7. Escherichia coli strain 11.4-R4 plasmid pCERC13, complete sequence MK430046.1 Australia 98.23%
8. |Escherichia coli APEC 02-211 plasmid pAPEC-02-211A-ColV, complete sequence] CP030791.1 Georgia 98.23%
9. Escherichia coli chi7122 plasmid pAPEC-1, complete sequence CP000836.1 USA?2 98.23%
10. Escherichia coli strain H8Ecoli plasmid p3-H8 CP029214.1 China 2 98.23%
11. Escherichia coli strain CFT073 chromosome CP028309.1 Pakistan 98.23%
12. Escherichia coli strain Ecol_244 plasmid pEC244_2, complete sequence CP019018.1 KLiJnnglzjec?m 98.23%
13. Escherichia coli strain MEI008 plasmid pMEIO08_1, complete sequence CP074681.1 Switzerland 98.23%
14, Escherichia coli strain KMi025 plasmid pKMi025_1, complete sequence CP091654.1 Japan 98.23%

CP029214.1, CP028309.1, CP019018.1, CP074681.1, and
CP091654.1), were analyzed using Meg-align and Editseq
algorithms. The analysis revealed two distinct clades (Fig.
23), showing that the local isolate is most similar to isolates

Phylogenetic Analysis of tsh gene of APEC

The phylogenetic tree for the APEC/Durg/C.G. DRG1
isolate was constructed using MEGA 11 software. A total of
14 tsh gene sequences, including the DRG1 isolate and 13

accessions  retrieved from GenBank (LR740759.1, from France and Norway. These results suggest that the
LM996442.1, CP025329.1, KF494347.1, DQ381420.1, DRG1 isolate shares a common ancestor with these
KP119165.1, MK430046.1, CP030791.1, CP000836.1, European strains.

500 bp

200 bp 153 bp

Fig 20: Detection of APEC using tsh gene specific PCR producing an amplicon of 153 bp Marker M: 100 bp DNA Ladder Lane L1: Positive
control; Lane L2: Negative control; Lane L3,4,5,6,7: Positive samples of APEC.

5’CGGCGTTGTTTCCGGTAAAACCTTCAGTGGTA
AGGACTGGAGTCTGACAGCCCGTGCCGGCCTGC
ATTATGAGTTCGATCTGACGGACAGTGCTGACG
GTTTCATCTGAAGGACTGTTGGCGGGCATCTGT
GAGTTTATTCTTTCTACCGTTGTGCTGACGTTCA
TCTGAAGGTTAATTAT3’

Fig 21: Partial nucleotide sequence of TSH gene of DGR1 isolate
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Fig 22: Electropherogram of tsh gene of APEC

CP019018.1: United Kingdom
CP074681.1: Switzerland
CP028309.1: Pakistan
CP029214.1: China 2
CP000836.1: USA 2
CP030791.1: Georgia
MK430046.1: Australia
KP119165.1: Canada
CP091654.1: Japan
APEC/Durg/C.G. &
LR740759.1: France
LM996442.1: Norway
CP025329.1: China 1
KF494347.1: Chile

4'_7[ DQ381420.1: USA 1

Fig 23: Phylogenetic tree showing relationship among
APEC/Durg/C.G. along with other sequences retrieved from NCBI
GenBank.
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Conclusions

Over all prevalence of Colibacillosis in poultry farms was
reported as 18.8% in Chhattisgarh. Highest prevalence was
observed as 25% in Durg district followed by 20.37% in
Raipur, 14.5% in Rajnandgaon and 12% in Surajpur districts
of Chhattisgarh. Gross lesions in Colibacillosis affected
chickens comprised of fibrinous perihepatitis, fibrinous

pericarditis, retained unabsorbed yolk in chicks, rupture of
ovarian follicles and watery to yellowish yolk materials in
peritoneal cavity in layer birds. Microscopic examination
revealed fibrinous perihepatitis and pericarditis along with
infiltration of inflammatory cells, degenerative, necrotic
changes in liver, heart and spleen along with lymphocytic
depletion in spleen. Partial genome sequence of APEC
showed 98.23% similarities with isolates of France and
Norway which showed that they had a common ancestor.
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