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Abstract

The respiratory system serves as the principal site of infection for
many pathogens that cause chronic diseases in birds, and
respiratory problems are the primary cause of financial losses in the
poultry industry. This study was aimed to isolate different bacterial
pathogens affected broiler chicks. Samples were collected from
freshly dead and diseased chicks that suffered from respiratory
manifestations associated with diarrhea. These samples under test
(n=6433, 4628, 4613, 6377 and 4713) for isolation of Salmonella,
E. coli, Klebsiella, Proteus and Pseudomonas, respectively.
Samples were collected from broiler chicks aged from one to 35
days were collected from Wahat, Regwa (Cairo 3 A company) and
external farms, Egypt. The prevalence of isolated bacterial
pathogens were 9%, 65.3%, 8.8%, 1% and 3.2% for Salmonella, E.
coli, Klebsiella, Proteus and Pseudomonas, respectively. All the
isolated bacterial pathogens identified biochemically by using
Indole test, Methyl red test (MR), Voges-Proskauer test (VP),
Citrate utilization test, Catalase test, Oxidase test, Hydrogen
sulphide production test, Urease production test, Sugar
fermentation, nitrate reduction test, triple sugar iron agar and
Lysine decarboxylase test.
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Introduction

Bacterial diseases of poultry have to
be  routinely  surveyed and
monitored due to they are sources
of foodborne diseases, have
emerging public health concerns
about antimicrobial use and finally
affect animal health and critical
importance economic losses (Agnes
et al., 2012). Salmonella enterica
subspecies enterica serovars and E.
coli not only jeopardize poultry
industry but they are of potential
zoonotic significance. Salmonella
spp. could reach human via diverse
ways including direct contact and
food chain. In the USA, a total of
53 documented outbreaks of live
poultry-associated  salmonellosis
(LPAS) were reported during 1990-
2014 and they included 2,630
illnesses, 387 hospitalizations, and
five deaths (Basler et al., 2016).
Proteus spp., Enterobacter spp.,
Pseudomonas spp., Klebsiella spp.,
Staphylococcus spp., Streptococcus
spp., Clostridium spp., Bacillus
cereus, E. coli, Salmonella and P.
aeruginosa were bacteria that were
recovered from chicks in different

places globally (Ulmer, 2011).
Klebsiella  pneumoniae is a
prevalent infectious illness that

affects chicks and causes significant
economic losses (Aly et al., 2014).
The  respiratory  illness  is
characterized by dyspnea, pump
handled  respiration,  gasping,
mucous discharge, facial edema,
sinus  enlargement, tracheitis,

exudative pneumonia, pleuritis, air
saculitis, pericarditis, reduced egg
production, and low egg quality
(Tantawy et al., 2018).

P. aeruginosa is an opportunistic
pathogenic bacterium responsible
for serious problems in poultry
farms. It considered as a good
example of environment associated
bacteria.  Besides its  natural
resistance to many antimicrobial
substances and traditional
disinfectants, it has ability to form
biofilm (Maram et al., 2018). Aim
of work: investigation of the high-
risk bacterial pathogens that impact
broiler chicks.

Material and Methods
Statement of
Considerations

In the current study followed
ARRIVE guidelines. The Animal
Ethics Review Committee at Suez
Canal University (AERC-SCU),
Egypt, endorsed all broiler chicks
handling and experiments.
Sampling:

A total number of (n=6433, 4628,
4613, 6377 and 4713) for isolation
of Salmonella, E. coli, Klebsiella,
Proteus and Pseudomonas,
respectively. Were collected
aseptically from heart, lung, bone
marrow, brain, cecai, fish meal,
gizzard, liver, Kkidney, proven,
trachea, yolk sac, intestine, drags
from litter, box linner, organs and
ration) freshly dead and diseased
chicks  that  suffered  from

Ethical
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respiratory manifestations
associated with diarrhea and/or
freshly dead chicks collected from
Wahat, Regwa (Cairo 3 A
company) and external farms,
Egypt as shown in Table (1) and
Figure (1).

Isolation of different bacterial
pathogens:

For isolation of Salmonella, all
samples  underwent a  pre-
enrichment step in nutrient broth
(Oxoid, USA). Then samples were
incubated aerobically for 24 hours
at 37 °C for 18 h then the pre-
enriched media were inoculated into
enriched media (Rappaport
vassiliadis soya broth) and
incubated aerobically at 37°C for 16
h and incubated aerobically at 37°C
for 16 h after that loopful from the
enriched media was streaked onto
XLD (Oxoid, USA). for isolation of
E. coli, Klebsiella, Proteus, samples
were incubated aerobically for 24
hours at 37 °C for 18 h then the pre-
enriched media were inoculated into
enriched media MacConkey broth
medium (Oxoid, USA) for isolation
of the reminder bacterial pathogens
and finally loopful from the
enriched media was streaked onto
MacConkey agar medium (Oxoid,
USA) as selective media for
isolation of E. coli, Klebsiella,
Proteus and loopful from the
enriched media was streaked onto
Cetrimide agar base (Oxoid, Uk) as
selective media for isolation
Pseudomonas.

Biochemical identification of the
different bacterial species:

All the isolated bacterial pathogens
Enterobacteriacae (Salmonella, E.
coli, Klebsiella and proteus) and
Pseudomonas identified
biochemically according to
(Cruickshank et al., 1975; Collee
et al., 1996) by using Indole test,
Methyl red test (MR), Voges-
Proskauer test (VP), Citrate
utilization test, Catalase test,
Oxidase test, Hydrogen sulphide
production test, Urease production
test, Sugar fermentation and Lysine

decarboxylase test and nitrate
reduction test.

Results

Prevalence of the different

bacterial species:

Prevelence of the isolated bacterial
pathogens from chicks manifested
respiratory signs associated with
diarrhea during 2021:

The prevalence of isolated bacterial
pathogens during 2021 which were
(8.5%, 62.4%, 7.7%, 1.7% and
2.4%) for Salmonella, E. coli,
Klebsiella, Proteus and
Pseudomonas,  respectively  as
shown in Table (1) and figure (1)
Prevelence of the isolated
bacterial pathogens from chicks
manifested  respiratory  signs
associated with diarrhea during
2022: The prevalence of isolated
bacterial pathogens during 2022
which were (9.7%, 69.8%, 10.5%,
0% and 4.4%) for Salmonella, E.
coli, Klebsiella, Proteus and
Pseudomonas,  respectively  as
shown in Table (2) and figure (2)
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biochemical identification results:
Suspected Salmonella isolates were
all positive for citrate utilization,
methyl red, hydrogen sulphide
production on TSI agar (Oxoid,
USA) and nitrate reduction test.
They were negative for indole
production, V.P, lactose
fermentation and urea hydrolysis

tests. The isolated Salmonella
isolates fermented arabinose,
glucose, maltose, mannitol,

mannose and sorbitol. While The E.
coli isolates were all negative for
citrate utilization, urea hydrolysis
test and V.P. They were all positive
for indole production, methyl red
and fermentation test of arabinose,
glucose, lactose, maltose, mannitol,
and mannose while they gave
variable results with sorbitol and
sucrose. Additionally, all isolates
were actively motile in semi-solid
agar. Additionally, E. coli showed
acid production within both butt
and slant of TSI agar represented
by yellow colour without hydrogen

sulphide production. But klebsiella
isolates were all negative for
oxidation indole, methyl red and
No hydrogen sulfide (H2S)
production. On the other hand, the
tested isolates were positive for
catalase, V.P, nitrate reduction test
citrate utilizing, lysine
decarboxylase urea hydrolysis test.
Additionally, all proteus isolates
were negative for oxidation indole,
V.P and lysine decarboxylase. On
the other hand, the tested isolates
were positive for catalase, methyl
red, hydrogen sulfide (H2S)
production, citrate utilizing, nitrate
reduction test and urea hydrolysis
test. Finally, pseudomonas isolates
were all negative for indole, V.P,
methyl red, no hydrogen sulphide
(H2S)  production and urea
hydrolysis test. On the other hand,
the tested isolates were positive for
oxidation test, catalase, citrate
utilizing , nitrate reduction test and
pigmentation.

Table (1): prevalence of the isolated bacteria spp. on their specific media

during 2021

Isolated bacteria spp. | No of tested samples | Positive spp. | Prevalence
Salmonella 3844 328 8.5%

E. coli 2836 1770 62.4%
Klebsiella 2833 219 7.7%
Proteus 3836 68 1.7%
Pseudomonas 2840 70 2.4%

No.: Number of samples

%: Percentages of positive samples
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Table (2): The prevalence of the isolated bacteria spp. On their specific

media during 2022

Isolated bacteria spp. | No of tested samples | Positive spp. | Prevalence
Salmonella 2589 252 9.70%

E. coli 1792 1252 69.80%
Klebsiella 1780 187 10.50%
Proteus 2541 0 0
Pseudomonas 1873 84 4.40%

No.: Number of samples %: Percentages of positive samples

Prevalence rates of isolated bacterial
pathogens during 2021
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Fig. (1): Prevalence of the isolated bacteria spp. and their prevalence on
their specific media during 2021.
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Fig. (2): Prevalence of the isolated bacteria spp. and their prevalence on
their specific media during 2022.
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Discussion:

In this study 580/6433 Salmonella
isolates were recovered with 9%
prevalence rate, this result agreed
with (Duc et al., 2019; Naira et al.,
2023; Muhammad et al., 2010 and
Zhao et al.,, 2020) who isolated
Salmonella from broiler chickens
with a prevalence of (7.9%, 8%, 9%
and 11.2%). In addition to the
results higher than that were
obtained by (Ahmed et al., 2014)
who isolated Salmonella from
broiler chickens with a prevalence
of (3.7 %). While the results
disagreed with (Rania et al., 2024)
who isolated Salmonella from
broiler chickens with a prevalence
of (62.5%).

In this study 3022/4628 of E. coli
strains were recovered with 65.3%
prevalence rate, this result nearby
with (Rekaz et al., 2019) who
isolated E. coli from bDroiler
chickens with a prevalence of
(53.4%). Lower results were
obtained by (Jude et al., 2022) who
isolated E. coli from broiler
chickens with a prevalence of
(20.56%). While the results
disagreed with (Rania et al., 2024)
who isolated E. coli from broiler
chickens with a prevalence of
(87.5%).

In this study 406/4613 Klebsiella
isolates were recovered with 8.8%
prevalence rate as in, this result
nearby with (Jude et al., 2022) who
isolated Klebsiella from broiler
chickens with a prevalence of
(9.9%) While the results disagreed
with (Ejikeugwu et al., 2021) who

isolated Klebsiella from broiler
chickens with a prevalence of
(33%).

In this study 68/6377 Proteus
isolates were recovered with 1%
prevalence rate this result was
lower than (Li et al. 2022) who
isolated Proteus mirabilis with
7.07% prevalence rate and the
results lower than (Algammal et al.,
2021) who isolated Proteus with
prevalence rates of (14.6%) and the
results dis agreed with (Nahar et
al., 2014) who isolated proteus with
prevalence rate of 38.6%.

In this study, the prevalence of P.
aeruginosa in chickens was 3.2%
agreed with (Ashraf et al., 2016
and Mohamed, 2004) who isolated
P. aeruginosa from broiler chickens
with a prevalence of (2.5% and
3.3%), respectively, and lower than
that obtained (Jihan et al., 2020)
who isolated P. aeruginosa from
broiler chickens with a percentage
of 69.57%

Conclusion:

This study revealed various
bacterial pathogens recovered from
freshly dead and diseased chicks
that suffered from respiratory
manifestations  associated  with
diarrhea as Salmonella, E. coli,
Klebsiella, Proteus and
Pseudomonas, these pathogens
cause significant financial losses for
poultry owners and also have an
indirect impact on public health.
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