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Abstract

Avian pathogenic Escherichia coli (APEC) is an important bacterial pathogen responsible for a wide
range of infections in chickens, ranging from localized lesions to severe systemic disease. These
infections contribute significantly to economic losses in the poultry industry due to increased mortality
and reduced productivity. APEC is primarily associated with extraintestinal infections and various
pathological conditions in birds. A total of 447 birds from 33 flocks were subjected to post-mortem
examination, and the occurrence was reported as 11.85% based on gross lesions. The occurrence was
higher in layer chickens (64.15%) than in broilers (35.84%). Age-wise distribution revealed higher
occurrence in adults (58.49%), followed by growers (28.30%) and chicks (13.20%). The major
pathological conditions observed included perihepatitis, pericarditis, colisepticemia, egg peritonitis,
salpingitis and omphalitis.

Keywords: Escherichia coli, APEC, chicken, occurrence

Introduction

Over the past few decades, the poultry industry in India has experienced substantial
expansion, transitioning from traditional backyard rearing systems to a highly organized and
commercially intensive sector (Chatterjee and Rajkumar, 2015) ™. India presently ranks
among the leading producers of eggs and broiler meat globally, with poultry products serving
as a key source of affordable animal-derived protein. Eggs and poultry meat are rich in high-
quality protein and essential micronutrients, thereby playing a crucial role in enhancing
nutritional security, particularly in developing countries (Kashyap and Goswami, 2024) [2],
Despite the substantial growth of the poultry sector, infectious diseases remain a significant
constraint to productivity and economic returns. Among bacterial pathogens, avian
pathogenic Escherichia coli (APEC) is widely recognized as a major etiological agent of
colibacillosis in poultry (Geetha and Palanivel, 2018; Khati, 2023) B '3, The disease
manifests in a range of clinical conditions, including colisepticemia, polyserositis, salpingitis,
egg peritonitis, omphalitis, coligranuloma, synovitis and ophthalmitis, leading to
considerable economic losses through increased mortality, impaired growth performance,
and elevated therapeutic costs (Dho-Moulin and Fairbrother, 1999; Abed et al., 2020) > 1,
The pathogenic potential of APEC is primarily associated with a diverse array of virulence
determinants that enable effective colonization, invasion, and persistence within the host.
Furthermore, predisposing factors such as environmental stressors, concurrent infections, and
immunosuppression can enhance susceptibility to infection (Ewers et al, 2004; Gerson
Nakazato ef al., 2009) " 171, Although Telangana represents a major poultry-producing region
in India, detailed data regarding the incidence of APEC infections remain scarce. Hence, the
present study was designed to investigate the incidence of avian pathogenic E. coli infections
in chickens.

Materials and Methods

Samples for the present study (lungs, airsacs, heart, liver, intestines, oviduct and yolksac)
were collected during necropsy of suspected birds obtained from poultry farms in and around
around Hyderabad, and cases submitted to the Department of Veterinary Pathology, College
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of Veterinary Science, Rajendranagar, Hyderabad, during
2025. A total of 447 dead or moribund birds were subjected
to detailed post-mortem examination. Representative
samples from birds showing lesions suggestive of
colibacillosis were collected for bacteriological analysis.

Isolation and Identification of E. coli

Tissue and swab specimens were enriched in nutrient broth
at 37 °C for 24 hours and subsequently streaked onto
MacConkey lactose agar (HiMedia). After incubation,
lactose-fermenting colonies were inoculated onto EMB
agar, and colonies producing a typical green metallic sheen
were sub-cultured onto EMB slants and incubated at 37 °C
for 24 hours. The isolates were stored at 4 °C and
presumptively identified as E. coli by biochemical tests such
as Indole, Methyl Red (MR), Voges-Proskauer (VP) and
Citrate utilization assays to confirm the identity of E. coli
according to Sahoo et al. (2012) 2],

Results

Occurrence of Colibacillosis

Based on cultural examinations, the overall occurrence of
colibacillosis is given in Table I. Out of 447 birds examined,
53(11.85%) were positive for various forms of APEC
infections. The distribution of cases based on type of
chicken and age is presented in Table II. The occurrence
was higher in layer chickens (64.15%) compared to broilers
(35.84%). Age-wise, the highest occurrence was recorded in
adults (58.49%), followed by growers (28.30%) and chicks
(13.20%).

Cultural and Biochemical Characteristics

Aseptically collected swabs from the heart, liver, lungs,
oviduct and yolk sac of birds with lesions suggestive of
colibacillosis were subjected to cultural and biochemical
analysis. All 53 isolates were identified as E. coli based on
their cultural, morphology and biochemical profiles. The
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isolates produced pink colonies on MacConkey agar and
typical metallic green colonies on EMB agar (Fig. 1 and 2).
All isolates were positive for Indole and Methyl Red tests
and negative for Voges-Proskauer and Citrate utilization
tests (Fig. 3.)

Fig 1: Culture of E. coli on MacConkey agar showing small pink-
coloured colonies.

Fig 2: On EMB agar, E. coli developed as green metallic sheen
colonies.

Fig 3: IMViC Test for E. coli (I) Positive for Indole test (I) Positive for Methyl Red test (IIT) Negative for Voges-Proskauer test
(IV) Negative for Citrate Utilization test.

Discussion

In recent years, commercial poultry farming has expanded
rapidly; however, several challenges continue to hinder its
growth. Among these, poultry diseases remain a major
constraint on the development and productivity of the
poultry industry (Al Mamun et al., 2019) 1. Colibacillosis
is a common bacterial infection in poultry that causes
significant economic losses worldwide due to decreased

production performance, higher mortality rates, carcass
rejection during processing, and increased expenses for
prophylaxis and therapy.

In the present study, 447 dead birds were examined, of
which 53 cases were confirmed as E. coli infection based on
cultural and biochemical confirmation, indicating an
occurrence of 11.85%. This finding is comparable with the
reports of Hussain et al. (2021) ! and Bhattacharjee et al.
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(1996) B who reported 12.50% and 10.61%, respectively.
However, the observed occurrence in this study was higher
than that reported by Tella et al. (2023) 122! but lower than
the occurrence reported by Shah et al. (2025) %!, Variation
in the occurrence of E. coli reported in different studies may
be attributed to differences in management, hygiene,
stocking density, ventilation, age of birds and
immunosuppressive factors (Kika et al., 2023) 15 In
addition, intensified poultry production and rapid expansion
of farms may increase stress and susceptibility to infections
(Panth, 2019) [181,

In the present study, colibacillosis was more frequently
observed in layer chickens (64.15%) compared to broilers
(35.84%), suggesting that bird type plays an important role
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in disease occurrence. These findings are consistent with the
reports of Hussain ef al. (2021) ! and Islam et al. (2023) 1%,
who also recorded higher prevalence in layers. The
increased susceptibility in layers may be related to their
longer lifespan, intensive housing and reproductive tract
involvement.

The study revealed age-wise variation in colibacillosis, with
adults showing the highest occurrence (58.49%), followed
by growers (28.30%) and chicks (13.20%). Similar trends
were reported by Sarba er al. (2019) 2! and Kika et al.
(2023) 1 while contrasting findings were reported by
Khatun et al. (2021) !4, The higher prevalence in adults
may result from prolonged pathogen exposure, production
stress and age-related immune alterations.

Table I: Occurrence of APEC infections

No. of birds examined

No. of birds positive for E. coli infections

Occurrence (%)

447 53 11.85%
Table II: Occurrence of colibacillosis in different types of chicken
Chick Grower Adult
Type No. of birds | Percent (%) | No. of birds | Percent (%) | No. of birds | Percent (%) Total| Percentage (%)
Broiler 3 42.85 6 40.00 10 32.25 19 35.84
Layer 4 57.14 9 60.00 21 67.74 34 64.15
Total 7 100 15 100 31 100 53 100
Conclusion 4. Chatterjee RN, Rajkumar U. An overview of poultry

The study revealed an occurrence of colibacillosis of
11.85% in the poultry examined, highlighting its ongoing
importance as a major bacterial infection. Several
pathological conditions such as perihepatitis, pericarditis,
colisepticemia, egg peritonitis, salpingitis and omphalitis
were observed, indicating the systemic involvement of the
disease. Avian pathogenic E. coli isolates were confirmed
using cultural and biochemical methods.

Acknowledgements
I express my sincere gratitude to P.V.Narsimha Rao
Telangana  Veterinary University, Rajendranagar,

Hyderabad, Department of Veterinary Pathology and
Department of Veterinary microbiology for providing the
necessary facilities, infrastructure, and a conducive
environment to carry out my work successfully. Their
support in terms of laboratory resources, technical
assistance, and academic guidance played a crucial role in
the smooth progress and completion of this study. I am
highly thankful for the opportunities and encouragement
extended during the course of my research.

References

1. Abed A, Hasan W, Abd El-Latif MO. Bacteriological
and molecular studies on Escherichia coli isolated from
broiler chickens. Assiut Vet Med J. 2020;66(167):34-
47.

2. Al Mamun M, Islam KM, Rahman MM. Occurrence of
poultry diseases at Kishoregonj district of Bangladesh.
MOJ Proteomics Bioinform. 2019;8(1):7-12.

3. Bhattacharjee PS, Kundu RL, Biswas RK, Mazumder
JU, Hossain E, Miah AH. A retrospective analysis of
chicken diseases diagnosed at Central Disease
Investigation Laboratory Dhaka. Bangladesh Vet J.
1996;30:105-113.

production in India. Indian J Anim Health.
2015;54(2):89-108.

5. Dho-Moulin M, Fairbrother JM. Avian pathogenic
Escherichia coli (APEC). Vet Res. 1999;30(2-3):299-
316.

6. Elisha IL. Gross and histopathological lesions
associated with Escherichia coli infection in chickens
examined at ECWA Veterinary Clinic, Bukuru, Plateau
State, Nigeria. Acta Sci Microbiol. 2022;[page numbers
not available].

7. Ewers C, Janssen T, Kiessling S, Philipp HC, Wieler
LH. Molecular epidemiology of avian pathogenic
Escherichia coli (APEC) isolated from colisepticemia
in poultry. Vet Microbiol. 2004;104:91-101.

8. Geetha M, Palanivel KM. Avian colibacillosis: a mini
review. Int J Pure Appl Biosci. 2018;6:376-380.

9. Hussain D, Yousaf A, Wakeel A, Noori B, Aijaz H,
Kiran TS, et al. Prevalence of respiratory diseases in
different broiler and layer poultry farms in Rawalpindi,
Punjab, Pakistan. Res Agric Vet Sci. 2021;5(3):85-91.

10. Islam MS, Mir DA, Matubber B, Hossain MI. Recent
investigations on the prevalence of poultry diseases.
Asian J Res Anim Vet Sci. 2023;6(3):326-336.

11. Jassim WG, Shareef AM. Antibiotic resistance patterns
of Escherichia coli isolated from broiler chickens with
colibacillosis in Duhok Province. Egypt J Vet Sci.
2023;54(1):137-148.

12. Kashyap D, Goswami K. The changing role of the
poultry sector in the food and nutritional security of
India. In: Food security in a developing world: status,
challenges, and opportunities. Cham: Springer Nature;
2024. p.153-171.

13. Khati BM. Pathology and molecular detection of avian
colibacillosis in commercial chickens of Nagpur region.
Int J Curr Sci Res Rev. 2023;6:2937-2940.

~737~


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com

14. Khatun R, Azam MG, Islam MM, Akther M, Rashid
SM. Prevalence of poultry diseases in Dinajpur Sadar
Upazila. Bangladesh Vet. 2021;38(1-2):10-16.

15. Kika TS, Cocoli S, Pelic DL, Puvaca N, Lika E, Pelic
M. Colibacillosis in modern poultry production. J
Agron Technol Eng Manag. 2023;6(6):75-87.

16. Miller M, Gerval A, Hansen J, Grossen G. Poultry
expected to continue leading global meat imports as
demand rises. Amber Waves. 2022:1-9.

17. Nakazato G, Campos TA, Stehling EG, Brocchi M,
Silveira WD. Virulence factors of avian pathogenic
Escherichia coli (APEC). Pesq Vet Bras. 2009;29:479-
486.

18. Panth Y. Colibacillosis in poultry: a review. J Agric Nat
Resour. 2019;2(1):301-311.

19. Shah SA, Mir MS, Kamil SA, Shafi M, Rather MA,
Khan AA, et al. Serogroup prevalence, virulence profile
and antibiotic resistance of avian pathogenic
Escherichia coli isolated from broiler chicken. Vet Sci.
2025;12(6):592.

20. Sahoo TK, Sahoo L, Sarangi LN, Panda SK, Panda HK.
Prevalence, isolation, characterization and antibiogram
study of pathogenic Escherichia coli from different
poultry farms of Odisha. J Adv Vet Res. 2012;2(3):169-
172.

21. Sarba EJ, Kelbesa KA, Bayu MD, Gebremedhin EZ,
Borena BM, Teshale A. Identification and antimicrobial
susceptibility profile of Escherichia coli isolated from
backyard chicken in and around Ambo, Central
Ethiopia. BMC Vet Res. 2019;15(1):85.

22. Tella USS, Buragohain M, Deka A, Reddy SK,
Srikanth S, Umar M, et al. Identification, isolation and
pathological changes associated with natural cases of
avian colibacillosis in Assam. Indian J Vet Sci
Biotechnol. 2024;20(3):168-200.

~738~


https://www.biochemjournal.com/

