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Abstract

Severa respiratory diseases of broiler chickens cause losses to the poultry industry. The probable
bacterial microorganisms associated with complicated respiratory diseases among broiler chickens
in El-sharkia province were isolated and studied pathologically and biochemically. As Ten chickens
from each different ten commercial poultry farms, 5 healthy and 5 had respiratory manifestations
including weakness, gasping, dyspnea and mucous discharge at age of 30- 42 days old. A total of
140 chickens samples were processed bacteriologically as swabs and homogenized tissue samples
(trachea, lungs, air sacs, hearts and hepatic tissues). Two blood samples were collected from each
chicken for studing some biochemical analysis and blood gases. Coughing, depression, conjunctivi-
tis, sneezing, frothy oculo-nasal discharge, increase respiratory rates, facial oedema, nervous signs
including tremors in head & neck and variable mortalities reach up to 70% were the most detected
signs. Specimens from hearts, trachea, lungs, air sacs, livers of diseased chickens were collected and
prepared for histological technique. Our study revealed the prevalence of E. coli and Staph. aureus
in broiler chickens in El-Sharkia Governorate. Out of a total of 140 examined samples (swabs and
tissue samples), 135 (96.4%) yielded growth, of which 88 (65.1%) were E. coli and 69 (51.1%)
were S. aureus. Liver function test revealed a significant change between al groups when compared
with each other, meanwhile kidney function test revealed a significant increase in the mean value of
creatinine compared with control group. Blood gases showed significant decrease in pH, PaO,,
while significant increase in PaCO, & HCO';. Severe lesions were obvious in mixed infected
groups with E. coli and Saph. aureus at which macroscopically petecheal haemorrhage in all inter-
nal organs with congested carcass, fibrinous airsacculitis, pericarditis were observed. While, micro-
scopically, congested sinusoidal blood Vessels, destruction of tracheal mucosa with degenerative
changes of some submucosal glands. Congestion of the cardiac bl. vs. with mononuclear cells in-
filtrating the pericardium, myocardium and air sacs of affected necropsied chickens. The Livers also
showed fibrinous hepatitis, while lungs suffered from congestion and perivascular haemorrhage. Fo-
cal areasof caseous necrosis of pulmonary tissues with congesion also observed.

Key words: Lesser grain borer, enterococcus, E. coli, salmonella, staphylococcus.

Introduction nal haemostasis. The organism is a maor
Escherichia coli (E. coli) and Saphylococcus pathogen of worldwide importance in commer-
aureus (S aureus) infections constitute one of cialy raised poultry, contributing significantly
the most important bacterial diseases affecting to economic losses in both chickens and tur-
the poultry industry (Raji et al., 2003). E. coli keys (Raji et al., 2003). S aureus occurs
is the predominant facultative anaerobic nor- among the normal flora of live poultry and
mal bacterial flora in the avian intestine and broiler chicks become contaminated with the
plays an important role in maintaining intesti- organism within the first few days after being
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hatched (Norttermans et al.,, 1982). The
elaboration of entero-and invasive-toxins, cyto-
toxic necrotizing factor (CNF), attaching and
effacing genes, fimbrial adhesins and produc-
tion of haemolysins, siderophores, plasmids
and integrons (Gonzalez and Blanco, 1996;
Pass et al., 2000) by E. coli and the specific
production of coagulase, hyaluronidase,
staphylokinase, nuclease and penicillinase by
S aureus (John, 2006) constitute some of the
pathogenic-markers by which these agents pro-
duce diseases in their hosts. Some of these
markers contribute to the emergence of multi-
ple drug resistant strains (Laura et al., 2002)
in the two organisms and consequently to
therapeutic failure in humans and animals
(Van Denbogard et al., 2001). The infected
chicken with E. coli 0157:H7 cause injured
liver and kidney, the changes were more severe
in days of infection in AST, ALT and
Creatinine levels (Mona et al., 2012). The
challenged non treated chicken with E. coli
devel oped significant increase in the activity of
AST, ALT and creatinine (Abd EI-Ghany and
Ismail, 2014). Severa respiratory diseases of
fowls cause losses to the poultry industry
throughout the country. Severa authors inves-
tigated the probable bacteria agents associated
with complicated respiratory diseases among
broiler chickens in El -Sharkia governorate
(Saif et al., 2003). Mucous discharge, gasping
sinusitis, dyspnea, swelling of sinuses, facial
oedema, tracheitis, pleuritis, exudative pneu-
monia, airsacculitis and pericarditis character-
ized the respiratory infection (Canal et al .,
2005).

The aim of this study was isolate and identify
the prevalence of bacteria among broiler chick-
ens and determine the pathological lesions as
well as biochemical changes associated with
respiratory manifestations.

Materialsand Methods

The study was carried out in 10 commercid
poultry farms, ten chickens from each farm (5
healthy and 5 had respiratory manifestation)
including weakness, gasping, pump-handied

respiration, dyspnea and mucous discharge at
age of 30- 42 days old.

Samplesfor bacteriological studies:

A total of 140 chicken samples from control
and diseased chickens were collected asepti-
cally and prepared for bacteriological examina
tion (swabs and homogenized tissue samples
from trachea, Lungs, air sacs, hearts and he-
patic tissues) were inoculated into 10 ml of
Trypticase Soya Broth (TSB). Following 24
hours incubation at 35°C, a loopfull of vor-
texed broth was inoculated into nutrient agar,
MacConkey agar, Eosin Methylene Blue agar
and Mannitol salt agar and incubated aerobi-
caly at 37°C for 24-48 hours. The obtained
isolates were identified morphologically and
biochemically based on standard bacteriologi-
cal methods as described by Barrow and
Feltham, (1993) and Garcia and Isenberg,
(2007). Successively serological identification
of the obtained isolates of E. coli were carried
out according to Finegold et al., (1982).

The O-Serotyping of E. coli isolates was car-
ried out according to Denka Seiken CO.,
LTD., 3-4-2 Nihonbashikaya-cho, Chuo-ku,
Tokyo, Japan. The interpretation of O sero-
grouping results regarding to polyvalent and
monovalent sera done by dlide agglutination
test.

The in-vitro antibiotic sensitivity test was done
using disc diffusion method, the isolates were
suspended in Muller Hinton broth and the sus-
pension was adjusted to a turbidity equivalent
to 0.5 McFarland standard. The Antibiotic
discs were applied aseptically to the surface of
the inoculated plates at an appropriate special
arrangement with the help of a sterile forceps.
The plates were then inverted and incubated at
37 °C for 24 hours, according to Finegold et
al., (1982). Muller Hinton broth & agar and
antibiotic discs (AMC) amoxicillin & clavu-
lanic acid, (CIP) ciprofloxacin, (SXT) sul-
famethoxazole-trimethoprim, (CRO)  ceftri-
axone, (S) streptomycin, (DO) doxycycline,
(C) chloramphenicol, (E) erythromycin, (DA)
clindamycin, (CN) gentamicin were used.

After incubation, the plates were examined and
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the diameters of the inhibition zones were
measured and recorded to choose the most ef-
fective drug to be recommended for use in the
affected farms. The diameters of inhibition
zones were interpreted according to the
NCCLS (National Committee for Clinical
Laboratory Standards, 2002).

Biochemical studies:

Blood samples: Two blood samples were col-
lected from each bird. The first sample was
taken from the wing vein under aseptic precau-
tions, 3 ml of blood taken without anticoagu-
lant in a clean and dry centrifuge tube , left to
clot at room temperature and centrifuged at
3000 rpm for five min. Serum samples were
drawn in dry clean capped tubes and freeze at -
20°C for biochemical analysis. The second
blood sample was collected from brachia ar-
tery, one ml of blood on heparin in sterile sy-
ringe for blood gases analysis. Test kits were
used for colorimetric estimation of the follow-
ing parameters using spectrophotometer. The
liver transferases (alanine aminotransferase
“ALT” and aspartate aminotransferase “AST”)

activities (Murray, 1984). The serum
creatinine was estimated according to Henry,
(1974).

Arterial blood gases analysis (PaO,, PaCO,
and HCO’3) and pH were determined by gas
anayzer, mode AVL990 blood Sweden
(Samah, 2008).

Statistical analysis:

The data obtained from this investigation were
statistically analyzed by F-test according to
Tamhane and Dunlop, (2000) using MSTAT-
C computer program.

Pathological studies:

Diseased chickens with respiratory manifesta-
tions were necropsied, specimens from
(trachea, Lungs, air sacs, hearts and hepatic
tissues) were collected and fixed in 10% neu-
tral buffered formalin solution. Paraffin sec-
tions of 5u thickness were prepared and
stained with haematoxylin and eosin for histo-
pathological examination (Bancroft and Ste-
vens., 1996).

Results and Discussion

In this study the prevalence of E. coli and S
aureus in broiler chickens in El-Sharkia Gov-
ernorate were studied, out of a total of 140
examined samples (swabs and tissue samples),
135 (96. 4%) vyielded growth, of which 88
(65.1%) were E. coli and 69 (51.1%) were S
aureus, this results are in accordance with
Mamza et al., (2010) who reported that the
Prevalence of E. coli (64.1%) and S aureus
(52.5%) in chickens in Maiduguri, Nigeria
Also similar findings were obtained by Nor-
han, (2011) in El-Sharkia governorates, who
recorded that the prevalence rates of E. coli
was (63.3%), 70% of them was in 34 days old
till marketing age. The author also reported
that the highest prevalence rate of E. coli in
broilers in relation to the seasons which reach
76% in summer. The prevalence of S aureus
in broilers chickens in this study is similar to
the results detected by Youssef and Dalia,
(2012) and agreed with the findings of Rash-
eed, (2011) who detected 50.98% isolation
rate. Our isolates from broiler chickens at the
finishing and marketing age explained high
percentage of isolation is in accordance with
McNamee and Smyth, (2000) and Youssef
and Dalia, (2012) where they isolated S
aureus from birds ranging from 14 to 70 days
of age but most cases occurred around 35 days
old. However, the onset of the systemic infec-
tion appeared to be between 3 and 4 weeks of
age (Awan and M atsumoto, 1998).
Biochemica reactions of the examined gram
negative isolates showed the following results:
indole positive (red ring), methyl red positive
(red color), Voges Proskauer negative (copper
like color) and citrate negative (green color or
no change) while triple sugar iron agar medium
gave yellow butt/yellow sant H,S'® and gas
production, they were identified to be E. coli.
These results are in line with those recorded by
Rahman et al., (2004), Mamza et al., (2010)
and Nor han, (2011).

In this work, the obtained E. coli isolates re-
covered from broilers with respiratory manifes-
tations were serotyped by dlide agglutination
test and the results showed that they were be-
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longed to the strain O78. These results are
agreed with those recorded by Norhan, (2011)
in El-Sharkia Governorate. where she con-
cluded that the E. coli O78 strain was the most
predominant serotype recovered from broilers
with respiratory manifestations and also are in
line with those recorded by Zhao et al., (2005)
where they recovered ninety-five APEC iso-
lates from diagnosed cases of avian colibacillo-
sis from North Georgia. They stated that the
most common E. coli serotype was O78. ,and
Jin et al., (2008) who stated that the most com-
mon E. coli serotype in avian colibacillosis
cases was O78 and McPeake et al., (2005),
they recovered E. coli O78 serogroup from
cases of colisepticaemia in broilers with a per-
centage of 55%.

The results of the in-vitro antimicrobia suscep-
tibility test by disc diffuson method with 10
chosen antimicrobials using 10 E. coli isolates
and 10 Saph. aureus isolates revea ed that :

In case of the 10 E. coli isolates, 49% of the iso-
lates were resistant to al tested antibiotics, how-
ever, 21% of the isolates were moderatel y sensi-
tive, while 30% of the isolates were sensitive to
al tested antibiotics. A high sensitivity of the
isol ates to sulfamethoxazol e-trimethoprim (80%)
followed by gentamicin and amoxicillin, claveu
-linic (50%), ceftriaxone (40%), chlorampheni-
col, and ciprofloxacin (30%) and doxycycline
(20%) were recorded. But the resistance was as
follows, (100%) were resistant to erythromycin,
(80%) were resistant to erythromycin and
naldixic acid, 60% chloramphenicol, (50%)
were resistant to ceftriaxone and doxycycline,
30% were resistant to amoxicillin, claveulinic.
Furthermore, 20% were resistant to ciproflox-
acin and gentamicin, while the intermediate re-
sstant to neomycin, ciprofloxacin 50% which
were very close to the findings of Tuhin-Al-
Ferdous et al., (2012) where they recorded that
antimicrobial susceptibility test, out of 22 E.
coli isolates, (100%) were resistant to erythro-
mycin, (50%) were resistant to doxycyclin,
(54.55%) were intermediate resistant to cipro-
floxacin. On the contrary, (100%) of their iso-
lates were susceptible to sulfamethoxazole-

trimethoprim.

While, in case of 10 Saphylococcus aureus iso-
lates to 10 antibiotic reveaed that 56% of the
isolates were completely resistant to all tested
antibiotic, however, 33% of the isolates were
moderately sensitive, while 11% of the isolates
were sensitive to some tested antibiotics. Anti-
biotic resistance to erythromycine 100%, clin-
damycin 90%, sulfamethoxazole-trimethoprim
80%, and doxycycline, chloramphenicol 60%
were observed. A high sensitivity of the isolates
to gentamicin (60%) followed by amoxicillin,
claveulinic (20%), and ciprofloxacin, ceftri-
axone, chloramphenicol (10%) were recorded
(Table 1). These results were similar to the
findings reported by Youssef and Dalia (2012)
who reported The in-vitro antibiotic sengitivity
test of 10 isolates of Saphylococcus aureus to
17 antibiotics which reveaed that 58.2% of the
isolates were resistant to all tested antibiotic,
however, 35.3% of the isolates were moderately
sensitive, while 6.5% of the isolates were sensi-
tive to al tested antibiotics. They aso reported
the sengitivity of the isolates to amoxicillin,
claveulinic (20%), and ciprofloxacin (10%) by
the same ratio obtained in this study. The high
resistance rate of the isolated staphylococci to
antibiotics in our study was inconsistent with
Persoons et al., (2009).

The present investigation of biochemical
analyses of liver function test revealed that the
infected chickens belong to the group of E.
Coli and mixed infection demonstrated a sig-
nificant increase (P=0.05) in the mean values
of the serum ALT and AST compared with
control, also there was a significant change be-
tween all groups when compared with each
other (table 2). The elevation of AST and ALT
values in our study are in agreement with the
findings of Campell and Coles, (1986),
Omaima, (1987), Waffa and Maha, (2004)
and Monaet al., (2012).

They suggested that infected chicken with E.
coli injured the liver and the changes of ALT,
AST levels were more sever in days of infec-
tion. However, (Naglaa et al., 2011) demon-
strated that chickens infected with E. Coli
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showed significant increase in the mean values
of ALT and AST levels on the 15" and 22™
days of age while at 36" day no significance
compared with the negative control group. The
kidney function test results of the infected
groups (E. coli and mixed one) displayed asig-
nificant increase (P=0.05) in the mean value of
creatinine compared with control group or with
each other as present in table (2). The elevation
of creatininelevel in our study agreed with EL
-Boushy et al., (2006) & Mona et al., (2012)
and aso Abd El-Ghany and Ismail,(2014).
The increase in serum creatinine level was at-
tributed to the endotoxin of E. coli which in-
duced hypotention and altered rena microcir-
culation, lead to tubular injury particularly at
the hypotoxic outer medulla and glomerular
filtration rate and filtration fraction which
markedly decreased creatinine clearance with
no tubular damage. (Heyman et al., 2000;
Waffa and Maha, 2004 and Cotran et al.,
2005) reported that alterted creatinine level can
be used as indicator of kidney dysfunction or
may be associated with other condition that
result in decreased renal blood flow (Naglaa et
al., 2011) demonstrated that chicken infected
with E. Coli showed significant increase in
mean value of creatinine compared with the
control negative group on the 15" and 22"
days of age while a 36" day of infection no
significance difference with the control.

The effect on arterial blood gases are demon-
strated in table (3). The results compared with
the control group demonstrated that there was a
significant decrease in pH, PaO, while signifi-
cant increase in PaCO, and HCO;. Our results
agreed with Samah, (2008) who reported that
the exposed rats to polyaromatic hydrocarbon
5 hours daily for 15" and 30" days showed
dyspnea during smoke inhaation and increase
respiratory rate immediately after exposure
then gradually decrease and dyspnea occurred
while increase nasal secretion and mouth
breathing, sneezing were seen in late stage,
lowering the blood pH, significant increase in
PaCO, and decrease PaO, with decrease level
of HCO; ion had been noticed. Also our re-
sults partially agreed with Rehab et al., (2012)

as there was a significant increase in HCO;
that may be due to the stage of partial respira-
tory compensation of the chickens (low pH,
high in PaCO, and HCO'3).

The clinical signs were coughing, depression,
conjunctivitis, sneezing, frothy oculo-nasal dis-
charge, increase respiratory rates, facia oe-
dema, nervous signs including, tremors in head
and neck and variable mortalities reach up to
70%. Variable signs of illness, respiratory dis-
tress, reduction in feed intake and water con-
sumption, cyanosis of comb and wattle, oe-
demain head and neck, general signs of weak-
ness, ruffled feather and high mortalities
reache 100% were detected in severe cases.
Most of these signs are simillar with those
mentioned by John, (2006). Macroscopically,
Postmortem examination revealed congested
trachea, mucous filled sinuses, petecheal haem-
orrhage in al interna organs with congested
carcass as congestion of breast muscles spe-
cidly in infected chickens with only E. coli
isolates (fig.1). Fibrinous airsacculitis, pericar-
ditis and pneumonia also observed specialy
in chickens with E. coli isolates (fig.2). The
clinica signs and pathological signs are not
pathognomic because both Newcastle (ND)
and avian influenza (Al) can cause similar
signs with severe outbreak (Gado, 2014).
While, microscopically chickens with only E.
coli isolates showed congestion of sinusoidal
blood vessels (fig.3). Destruction of tracheal
mucosa with degenerative changes of some
submucosal glands (fig.4). Sloughing of tra-
cheal epithelia associated with submucosal oe-
dema (fig.5). Heart showed myocarditis, the
predominant cells are round cells (fig.6) and
interstitial oedema aso observed (fig.7). Air
sacs of affected necropsied birds showed air-
sacculitis, mononuclear cells infiltrating inter-
stially and around bl. vs. specialy in 5-6 weeks
old chickens (fig.8). Liver showed area of lym-
phocytic hepatitis accompanied with conges-
tion (fig.9). Most of these colisepticemic le-
sions were similar to that reported in chickens
and aso turkeys specially in respiratory tissues
in subacute polyserositis stage by Saif et al.,
(2003). While, chickens with mixed infection
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with E. coli and S aureus revealed congestion
of pulmonary blood vessels accompanied with
collaps of ar sac and emphysema (fig.10).
Lung also suffered from focal area of caseous
necrosis (fig.11). While some cases showed
haemorrhage and congestion of pulmonary
vasculatures accompanied with collapsing and
emphysema of air sac (fig.12), as well as focal
areas of caseous necrosis, the predominant in-
filtrating cells are polymorphonuclear round
cells (fig.13). Staphylococcosis is aworld wide
disease because staphylococci are found almost
everywhere in the environment. The disease
occurs in one of the several forms asin E. coli
infection as haemorrhagic or gangarenous sep-
ticemia, arthritis or sternal bursitis (Ghauhan,

2012).

The fact that the etiology of respiratory dis-
eases is very complex and it usualy involves
more than one pathogen so presence of other
agents as co-infected pathogens ,bad manage-
ment, immunosuppressive agents have arolein
aggravation of respiratory disease (Tamer,
2014).

Table (1). Antimicrobial susceptibility test by disc diffusion method using 10 E. coli isolates and 10 Saph.

aureus isolates.

AMC | CIP | SXxT | CRO | S DO | C E | DA | CN [ Tow
susceptibility | (20/10) | 5meg | (1.25/23 | 5meg | 10meg | 30 meg | 30 meg [ 15meg | 2 meg | 10 meg

mcg .75)mcg
- 5 3 8 4 2 3 5 )
senstive | w0 | 30%) | (80%) | (40%) 2w | cow | | T | sow) | 3%
E.coli | intermediate | 2 5 2 1 2 3 1 [ ] 2 3 |
isolates|  sensitive | @0%) | 50%) | 20%) | 0w | cow) | 30%) | 0% 20%) | (30%) 6
. 3 2 5 8 5 6 0 | 8 2 )
Resstant | gy | 2006 | ™ | o) | (80%) | 0%) | 60%) |(100%) | (80%) | (20%) | 4%
- 2 1 1 1 6 ]
Senstive | onon | a0 | T | (%) avw | | | eow | 1P
Staph. | Intermediate 4 5 2 7 6 4 3 1 0
aureus | senstive | (40%) | (0% | (20%) | 0%) | 60%) | @aove) | Govey | T | ove | TAQ) | 33%
ot 4 4 8 2 4 6 6 0 | o9 3 | o
@) | @o% | % | 0w | @ow) | 60%) | 60%) |(100%) | (90%) | R0%) 6

AMC: amoxicillin & clavulanic acid, CIP: ciprofloxacin, SXT: sulfamethoxazole —trimethoprim, CRO: ceftriaxone,
S: streptomycin, DO: doxycycline, C: chloramphenicol, E: erythromycin, DA: clindamycin, CN: gentamicin.

Table (2). Some biochemical parameters tests (mean values £ S E) of different chicken groups.

Parameters
Groups AST ALT Creatinine
u/L u/L Mg/dl
Control 33.0+0.71° 228+ 0.9° 0.63+0.02°
E. coli 520+ 1.9° 37.0+14° 1.0+ 0.03
Mixed 66.6 + 3.4 494+ 26° 1.52 +0.14°

Significance change P < 0.05
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Table (3). Arteria blood gases ( mean values+ SE ) of chickens at different groups
parameters
Groups pr (K pa) K po) ol
Control 7.32+0.2° 35.58 + 0.18° 60.22 + 0.23° 19.42 +0.12°
E. Coli 7.21+0.01° 37.42+0.07° 59.76 + 0.16" 20.96 + 0.10
Mixed 6.92+0.1° 38.16+ 0.14% 43.32 +0.19° 22,52 + 0.10*

Significance change P < 0.05

Chickenswith colibacillosis (E. coli isolates)
Fig (1): Congestion of breast muscles
Fig (2): Fibrinous airsacculitis, pericarditis and congested lungs.
Fig (3): Sinuses showing congestion of sinusoidal bl.vs. (H& Ex100)
Fig (4): Tracheashowing destruction of tracheal mucosa with degenerative changes of
Some submucosal glands and submucosal oedema (H& Ex100)
Fig (5): Trachea showing epithelial sloughing associated with submucosal oedema (H& EX100)
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Fig (6): Heart showed myocarditis, the predominant cells are round cells  (H&EX100).

Fig (7): Heart showed interstitial oedema (H& Ex100).

Fig (8): Air sac showing airsacculiltis, mononuclear cellsinfiltrating interstially and around bl. vs. (H&EX 100).
Fig (9): Liver showing area of lymphocytic hepatitis accompanied with congestion (H& Ex100).

Chickenswith mixed infection ( E. coli & S. aureus)showing :
Fig (10): Lung showing congestion of pulmonary bl. Vs. accompanied with collaps of air sac and emphysema
(H&EX100).
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Fig (11): Lung showing focal area of caseous necrosis (H& Ex200).
Fig (12): Lung showing haemorrhage and congestion of pulmonary vasculatures accompanied with collapsing and em-

physema of air sac (H& EX100).

Fig (13): Lung showing focal areas of caseous necrosis, the predominant infiltrating cells are polymorphonuclear round

cells (H& EX100).
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