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ABSTRACT

Respiratory diseases are major causes of morbidity and mortality in captive birds. This report
describes the clinical, pathological, and microbiological features of a case caused by a multidrug-
resistant Escherichia coli (E. coli) and Staphylococcus aureus in a small flock of exotic Brahma
chickens at the University of Ibadan Zoological Garden. It highlights its zoonotic and
antimicrobial-resistance implications. This paper reports a case of small Brahma birds that
experienced an initial respiratory infection compounded by moderate intestinal coccidiosis. Two
carcasses were necropsied. Samples from the liver, trachea and intestine were collected for aerobic
bacterial culture and identification using API kits while antimicrobial susceptibility testing was
performed using Kirby Bauer disk diffusion method. Intestinal scrapings were examined for
coccidia species by light microscopy, and representative tissues were processed for histopathology.
Three (75%) out of the four affected chickens died. Post-mortem examination revealed severe air
sacculitis, pulmonary congestion, hepatomegaly with steatosis, and: catarrhal enteritis with
petechiae haemorages. Aerobic cultures isolated E. coli and S. aureus from multiple organs.
Antimicrobial testing confirmed the isolates as multidrug resistant, including resistance to
gentamicin, amoxicillin, and cephalosporins (cefotaxime, ceftriaxone). Histopathology
corroborated air sacculitis, tracheitis, hepatic steatosis, and enteritis. Empirical oxytetracycline
therapy failed to control the infection. The case shows that small captive bird flocks can serve as
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reservoirs of multidrug-resistant, potentially zoonotic pathogens and highlights the limitations of
empirical treatment without laboratory confirmation.
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INTRODUCTION

The Brahma chicken is one of the largest
breeds of Asian origin created in the United
States from Cochin ( A cross between the
Cochin and the Maltese Fighter). They are
characterized by large size, wide shape and
feathered up to the tarsi (Berrezoug et al.,
2019). Zoological gardens frequently house
wild birds to attract visitors. Brahma
chickens are typical examples of captive wild
birds (Adesola et al., 2025).

Respiratory disease syndromes remain a
leading cause of production losses in
Nigerian poultry (Ohore et al., 2024) with
chronic respiratory disease (CRD) largely
attributed to Mycoplasma gallisepticum (M.
gallisepticum), a frequent and economically
important disease in both commercial and
village flocks (Yang et al, 2024). Clinical
signs of Mycoplasma gallisepticum infection
including coughing, nasal and ocular
discharge, reduced weight gain, and
decreased egg production (Nolan et al.,
2020). Clinically, M. gallisepticum infection
predisposes birds to severe secondary
bacterial complications, especially
colibacillosis caused by avian pathogenic E.
coli (APEC) (Mciver et al., 2020). Secondary
colibacillosis worsens the clinical severity of
CRD by causing fibrinous air-sacculitis,
septicemia, and higher mortality rates.
Colibacillosis  often complicates flock
outbreaks in which M. gallisepticum has
compromised mucosal tissue defenses

(Kabiru et al, 2015). Environmental
stressors such as wet weather and poor
airflow, coccidiosis  co-infection and
suboptimal management systems amplify the
disease severity and encourage antimicrobial
use and abuse by farmers (Ndahi ez al., 2023).
Surveys of smallholder and commercial
farms demonstrated routine use of critically
important antimicrobials for prophylaxis,
metaphylaxis,  growth-promotion,  and
therapeutic purposes (Oluwasile et al., 2014).
Sub-therapeutic dosing, incomplete courses,
and over-the-counter access to antibiotics are
commonly reported practices. This paper
therefore reports a case of respiratory
infection caused by MDR E. coli and S.
aureus in exotic Brahma chickens, discussed
the observed pathology and provide
recommendations for antimicrobial
resistance control.

Case presentation

A total of four adult female Brahma chickens
(4 in the flock) aged 8 months and weighing
2.5 £ 0.9 kg, with progressive disease over
six months, were acquired from Northern
Nigeria and housed at zoological garden,
University of Ibadan, Nigeria. They were
placed on semi - intensive feeding system,
while the zoological attendance cleans the
house daily. The chickens were co-housed
with ducks that had been previously
diagnosed with colibacillosis compounded
by respiratory disease. Respiratory signs that
included sneezing, coughing, bilateral ocular
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swelling were seen in 1 out of 4 chickens
(Figure 1A), as well as, anorexia, progressive
weight loss, and lethargy. Newcastle disease
vaccination Oral route (LaSota, France) has
been administered 5 months earlier. The
attending administered 5%
oxytetracycline Smg/body weight 3/7 and 1
mL .M multivitamins 3/7 with no clinical

clinician

improvement. All the four chickens became
clinically affected (morbidity 100%),
resulting in the death of three (cumulative
mortality 75%) that was recorded in January,
July, and August 2025, respectively.

Post-mortem Examination and Microbial
Culture

The two recently dead chickens underwent
full post-mortem examination following the
protocols of Quinn et al (WOAH, 2023).
Gross lesions were recorded systematically.
Aseptic swabs and tissue samples, including
trachea, ocular swab, liver and intestine, were
collected and processed for microbial culture
and sensitivity at the Department of
Veterinary Microbiology, University of
Ibadan. Samples were cultured on sheep
blood agar 5% and MacConkey agar (Oxoid,
UK) and incubated aerobically at 37°C for 24
hours. Isolates were confirmed using
Analytical Profile Index (API) kits (API
20E/20NE, Canada) and API Staph kit
(bioMérieux API, Canada). Antibiotic
susceptibility test was performed using Kirby
Bauer method with a panel of ten commonly
used antibiotics; penicillin (10 pg),
tetracycline (30 pg), gentamicin (10 pg),
streptomycin (10 pg), chloramphenicol (30
ng), cefuroxime (30 pg), ceftriaxone (25 pg),
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ciprofloxacin (10 pg), cefotaxime (10 pg),
and amoxicillin (30 pg). Zone of inhibition
was measured using venier caliper while
interpretation was done following CLSI
guidelines (CLSI, 2020). An organism is
adjudged multidrug resistance (MDR) when
resistant to three, four or more classes of
antibiotics (Akinpelu et al., 2023). Intestinal
samples were microscopically examined at
400x for coccoidal oocysts. Tissue samples
fixed in neutral buffered formalin 10% (Loba
Chemie Pvt. Ltd, India) were processed
routinely, sectioned (4-5 um) using a rotary
microtome (Leica RM2235, Germany), and
stained with H&E for histopathological
evaluation (Jorgensen et al., 2015).

Gross pathology result

The perineum of both carcasses were stained
with greyish watery faeces. The combs of the
chickens were dry and cyanotic in 2/2. There
were bilateral ocular swelling and discharge
from the eyes in 1/2 (Figure 1A). The keel
bone was prominent and the pectoral muscles
were atrophied in 1/2 (Figure 1B), while the
other carcass had well-developed breast
muscle with abundant abdominal fat
deposition in 2/2. The thoracic and
abdominal air sacs were thickened and
cloudy in 2/2. The trachea contained a
moderate amount of yellowish, stringy
mucous in 1/2. Both lungs were congested in
2/2. The liver was yellowish, severely
enlarged, and friable in 2/2 (Figure 1C). The
entire intestine contained an abundant
amount of mucous in 1/2. Additionally, there
were multifocal petechiae haemorrhages in
the duodenal mucosa 2/2.
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Figure 1: Gross post-mortem findings in Brahma chickens from the affected flock. A: Caseous
conjunctivitis (Bilateral) with swab stick collection from the left eye (blue arrow), B: Severe breast
muscle atrophy with prominent keel bone of the chronically sick Brahma layer (blue arrow), C:
Marked Hepatomegaly with rounded edges, friable structure, and pale-yellow appearance (Hepatic
steatosis) (blue arrow).

Bacteriological processing and antibiotic sensitivity test result

The liver and cloaca swabs yielded E. coli, while the trachea swab yielded E. coli and S. aureus.
The E. coli was sensitive to cefotaxime and ciprofloxacin and resistant to other antibiotics tested.
S. aureus was sensitive to amoxicillin, ceftriaxone, and ciprofloxacin, and resistant to penicillin,
tetracycline, and gentamicin (TABLE 1).

TABLE 1. Antibiotic susceptibility of Escherichia coli and Staphylococcus aureus from first
Brahma chicken.

S/N | Antibiotics Antibiotic Class | Isolates
E. coli S. aureus
1 Penicillin (10 pg) Penicillins R R
2 Tetracycline (30 pg) Tetracyclines R R
3 Gentamicin (10 pg) Aminoglycosides | R R
4 Streptomycin (10 pg) Aminoglycosides | R R
5 Chloramphenicol (30 pg) | Phenicol R R
6 Cefuroxime (30 ug) 2 Generation | R R
cephalosporin
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7 Ceftriaxone (25 pg) 3¢ Generation | R S
cephalosporin

8 Ciprofloxacin (10 pg) Fluoroquinolones | S

9 | Cefotaxime — (10 pg) 3 Generation | S R
cephalosporin
10 | Amoxicillin (30 pg) Penicillins R S

S: Sensitive, R: Resistant

The liver culture of the second dead chicken yielded E. coli and S. aureus, while the ocular swab

yielded E. coli and S. aureus. The E. coli was resistant to most of the antibiotics including
streptomycin, cefuroxime and ciprofloxacin except tetracycline. Staphylococcus aureus was
sensitive to amoxicillin and chloramphenicol (TABLE 2).

TABLE 2. Antibiotic susceptibility of E. coli and S. aureus from second Brahma chicken

S/N | Antibiotics Antibiotic Class Isolates
E. coli S. aureus

1 Penicillin (10 pug) Penicillins R R
2 Tetracycline (30 pg) Tetracyclines S R
3 Gentamicin (10 pg) Aminoglycosides R R
4 Streptomycin (10 pg) Aminoglycosides R R
5 Chloramphenicol (30 pg) | Phenicol R S
6 Cefuroxime (30 pg) 2" Generation cephalosporin | R R
7 Ceftriaxone (25 pg) 3" Generation cephalosporin | R S
8 Ciprofloxacin (10 pg) Fluoroquinolones S S
9 Cefotaxime (10 pug) 3" Generation cephalosporin | S R

S: Sensitive R: Resistant

The isolated organisms were multidrug 3™ generation cephalosporins is worrisome
resistant showing resistance to three or four which are drugs of last resort (WOAH, 2023)
classes of antibiotics. Resistance to 2" and
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Microscopic  evaluations of duodenal
intestinal scrapings revealed a moderate
number of coccoidal oocysts (~3 oocysts/
High Power Field). Histology confirmed
severe airsacculitis, tracheitis, pulmonary

DISCUSSION

The present cases illustrated several
interrelated problems, including primary
respiratory infection, a predisposing enteric
parasitism (coccidiosis), progression to
severe  secondary  bacterial  invasion
(colibacillosis), and isolation of MDR E. coli
and S. aureus. Together, these factors
produced high mortality in the small,
valuable and exotic flock of Brahma chicken.
The respiratory infection resulted in the
damage of respiratory epithelium and impairs
local defense mechanisms, facilitating
bacterial  colonization and  systemic
dissemination. The pathogenesis observed in
this case aligns closely with the established
models described in the literature (Mciver et
al., 2020). The severe air-sacculitis and
tracheitis observed during post-mortem and
confirmed by histopathology are consistent
with the initial 'respiratory infection' that
damaged the epithelium and impairs the
birds’ local defense mechanism (Kabiru, et
al., 2015, Mciver et al, 2020). Intestinal
coccidiosis worsens birds’ condition by
causing mucosal damage and malabsorption,
creating an environment conducive to
bacterial translocation and septicemia
(Holdworth et al., 2004). This damage may
have provided the portal of entry for the
bacteria that were isolated. Furthermore, the
microscopic confirmation of a moderate
coccidial infection in the duodenum directly
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congestion, hepatic steatosis and catarrhal
enteritis and coccoidal stages were seen in the
gut mucosa.

corresponds to the 'intestinal coccidiosis
(Holdworth et al., 2004). The concurrence of
these two conditions, one compromising the
respiratory  barrier and the  other
compromising the intestinal barrier, created a
perfect storm, facilitating the systemic
dissemination of the MDR E. coliand S.
aureus that we cultured from the liver. The
MDR E. coli observed in this report is
consistent with a report by Akinpelu et al.
(2023) where E. coli isolated from birds
exhibited a resistance to more than three
classes of antibiotics. The failure of empirical
oxytetracycline therapy to control the
infection suggests that the treatment likely
exerted selective pressure that favoured these
resistant strains (Partridge ef al., 2018).

The 1isolation of MDRE. coliandS.
aureus in this zoological garden directly
exemplifies the concerns raised in the
existing literature regarding non-commercial
poultry as reservoirs of resistant zoonotic
pathogens (Lazarus ef al., 2015). This case
report suggests a need for diagnostic-based
therapy, such as culture and antibiotic
sensitivity test (AST) before antibiotics use.
There is also need for basic biosecurity
measures, including isolation of sick
chickens, disinfection, review of stocking
and ventilation, targeted control of
coccidiosis to reduce a key predisposing
factor, and AMR surveillance across
commercial and non-commercial holding
(McEwen et al., 2018).
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CONCLUSION

A systemic co-infection with MDR E.
coli and S. aureus in a zoological flock was
established, this was characterized by
resistance to multiple drug classes, especially
second and third generation cephalosporins.
This report of complicated respiratory
infection with systemic MDR E. coli and S.
aureus in exotic Brahma chickens
demonstrated the severe consequences of co-
infection and empirical antibiotic use without
proper pathogen identification and antibiotic
susceptibility testing. Severely affected
chickens should be promptly isolated or
culled to minimize transmission risk.
Educating farm/zoology staff on biosecurity
and antimicrobial stewardship and restricting
over-the-counter antibiotic access are vital to
sustaining disease control and preventing the
emergence of multidrug-resistant pathogens
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