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ABSTRACT 

 

Sixteen chickens' flocks and six ducks᾿ flocks were surveyed for presence of fowl cholera (FC) during the period 

from July 2013 to November 2016. A total of 81 freshly dead birds (51 chickens of average age 50 to 180 days 

and 30 ducks of average age 30-100 days) were received from different farms and house breeding in Dakahlia 

Governorate at Mansoura Laboratory of Animal Health Research Institute for further laboratory examination. FC 

was diagnosed based on case history, postmortem lesions, bacteriological isolation, polymerase chain reaction 

(PCR), capsular typing, virulence factor detection (Tox A gene), and immunohistochemistry (IHC). In this study, 

Pasteurella multocida (P. multocida) were bacteriologically isolated from 22 chickens and 16 ducks. The 

infection occurred in 4 layer chickens flocks, 2 breeder flocks and 3 broiler flocks. Meanwhile, all affected 

flocks of ducks were broiler. Age susceptibility in chickens varied as the age ranged from 30-54 days in broiler 

flocks, 45-150 days in layer flocks during the rearing period and before start egg production, 70-150 days in 

breeder flocks during the rearing period. In ducks the susceptible age ranged from 30-100 days. The most 

affected cases of chickens were from farm housing and the most affected cases of ducks were from back yard 

housing. Mortality rate in chickens was 0.03 to 0.36 and in ducks was 33.3 to 46.6%. Main gross findings in 

affected chickens and ducks were corn meal liver, fibrinous perihepatitis and fibrinous pericarditis. Swollen hock 

joint and thickened foot pad were grossly detected in ducks only. The histopathological lesions in the infected 

ducks were more severe than those detected in the infected chickens that characterized by multiple granulomata 

in most examined organs. Therefore, the IHC positive reaction against antigen of P. multocida serotype A were 

more intensely stained and widely distributed in all examined organs of infected ducks than in chickens.  
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INTRODUCTION 

 
Fowl cholera (FC) is one of the most important 

highly contagious bacterial diseases caused by 

Pasturella multocida (P. multocida). FC causes high 

economic losses in poultry production. It produced 

1.8-21% mortalities and 15-20% decreases in egg 

production, in addition to the costs of vaccination and 

treatment of diseased birds and finally culling of the 

infected flock (Kapetanov et al., 2000; Charitha Devi 

et al., 2012 and Wilkie et al., 2012). FC is more 

prevalent in late summer, fall and winter. The disease 

seasonality is considered one of the circumstances 

rather than low resistance. Chickens became more 

susceptible  when  they reached maturity age (Glisson  
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et al., 2008). There were many predisposing factors 

caused stress on birds increasing the risk of the 

disease despite of vaccination (Jonas et al., 2001). 

Improper environmental factors like cold temperature 

increased host susceptibility to avian cholera (Samuel 

et al., 2007). High environmental temperature, poor 

management (bad ventilation, dirty litter) and 

malnutrition (improper feeding) were found to help 

the development of the disease in turkeys (Simensen 

and Olson, 2001). Overcrowding of susceptible birds 

also was considered as one of the most important 

stress factors that enable the disease to affect large 

number of birds of different species (Blanchong et 

al., 2006). The disease was rarely reported in 

extensive production systems, including scavenging 

family chicken and duck production in developing 

countries (Mbuthia et al., 2008). Outbreaks were also 

associated with arrival of specific migratory species, 

such as Snow Geese (Blanchong et al., 2006). The 

virulence of the microorganism was greatly variable 

between different P. multocida strains (Wilkie et al., 

2000; Petersen et al., 2001 and Samuel et al., 2003). 

http://www.aun.edu.eg/
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P. multocida is a heterogeneous microorganism as the 

pathogenicity of each strain was greatly variable. 

Host susceptibility to these strains differed greatly 

among different bird species (Christensen and 

Bisgaard, 2000). Mortality affected many species of 

birds. P. multocida had a worldwide distribution and 

caused septicemic and respiratory disease in most of 

domestic and wild birds (Samuel et al., 2007). In 

Egypt, P. multocida is considered a common problem 

in duck farms resulting in significant economic 

losses. Recently, P. multocida was isolated from 60% 

of the examined ducks at Sharkia Governorate 

suffering from respiratory manifestations, lameness, 

corneal turbidity and diarrhea. 69.8% of the isolated 

P. multocida strains were capsular type A, 20.9% 

were of capsular type D and 9.3% were untypable 

(Saad Eldin and Reda, 2016). Similar percentages 

were also reported in Iran and Japan by Takahashi et 

al. (1996) and Khamesipour et al. (2014), 

respectively. Moreover, P. multocida showed the 

highest incidence in lungs and air sacs followed by 

liver, heart and spleen (Saad Eldin and Reda, 2016). 
Isolates of P. multocida harbored virulence associated 

genes resulting in marked resistance to some of the 

used antibiotics. The aim of this study was to isolate 

the cause of naturally occurring FC in chickens and 

ducks using bacterial culture, biochemical 

identification of the bacteria, polymerase chain 

reaction (PCR), making capsular typing and virulence 

factor detection (Tox A gene). Furthermore, gross 

lesions, histopathological lesions and IHC staining of 

P. multocida capsular type A were differentiated in 

both chicken and ducks.  

 
MATERIALS AND METHODS 

 
Birds: 

Sixteen chickens' flocks and six duck flocks were 

surveyed for presence of fowl cholera (FC) during the 

period from July 2013 to December 2016. A total of 

81 freshly dead birds (51 chickens of average age 50 

to 180 days and 30 ducks of average age 30-100 

days) were received from different farms and house 

breeding in Dakahlia Governorate at Mansoura 

Laboratory of Animal Health Research Institute for 

further laboratory examination.  

 
Samples:  
After external and internal examination, tissue 

specimens were collected for histopathology and 

immunohistochemistry from both chickens and ducks 

then placed in 10% neutral buffered formalin. Tissue 

specimens collected from affected chickens and 

ducks were trachea, lungs, liver, kidney, heart, spleen, 

proventriculus, gizzard and small intestine. In ducks 

additional tissue samples were taken from swollen 

hock joint, brain in case of torticollis prior to death 

and skin in case of thickened foot pad. Other samples 

were taken from liver for bacteriological isolation.  

Bacterial isolation:  
Firstly, enrichment of bacteria was done by 

inoculated swabs from different organs onto buffered 

peptone water which incubated at 37°C for 24 hours 

under aerobic condition. Subculturing was done on 10 

% defibrinated sheep blood agar plates which 

incubated at 37°C for 24 hours and checked for 

suspected colonies (non- hemolytic, grayish whitish 

dew drop like, small colonies with mousey odor). 

Suspected colonies were then picked up on semisolid 

nutrient agar for biochemical identification using 

some biochemical tests (catalase, oxidase, indol 

production, growth on MacConkey agar) according to 

Brooks et al. (2002); Deena and Adriana, (2005); 

Naowarat, (2007). Each isolate was preserved in 

freezer in buffered peptone water with 10% sterile 

glycerol according to Ozbey and Muz, (2006) when 

further analysis was needed. 

 

Polymerase chain reaction (PCR) and agar gel 

electrophoresis:  

The primers used for the detection of P. multocida 

were listed in (Table 1) (OIE, 2008). All the PCR 

reactions were carried out in a final 25 μL reaction 

volume using 2xPCR Master Mix (Emerald Amp GT 

PCR Master Mix (Takara) Code No. RR310A). 12.5 

μL, DNA template 6 μL, 20 pmol of primer 1 μL 

each, and PCR grade water 4.5 μL. Cycling profiles 

used for the P. multocida specific PCR consisted of 

primary denaturation at 94
o
C for 5 minutes, followed 

by second denaturation at 94
o
C for 30 seconds, 

annealing at 55
o
C for 1 minute, extension at 72

o
C for 

1 minute and a final extension at 72
o
C for 10 minutes. 

Similarly, P. multocida serotype A specific PCR 

consisted of primary denaturation at 94
o
C for 5 

minutes, followed by second denaturation at 94
o
C for 

30 seconds, annealing at 55
o
C for 1 minute, extension 

at 72
o
C for 1 minute and a final extension at 72

o
C for 

10 minutes. DNA sample from P. multocida serotype 

B was used as negative control. Electrophoresis of the 

PCR products was done using 2.0% (w/v) agarose 

gel. After electrophoresis, the DNA was stained for 

10 minutes in Ethidium bromide (at 0.5 μg/mL) and 

visualized using ultraviolet cabinet. The gel was 

photographed by a gel documentation system and the 

data was analyzed through computer software.  

 

Histopathological Examination:  
All specimens were fixed in 10% neutral buffered 

formalin for histopathological examination. After 

fixation, all specimens were dehydrated in graded 

alcohol, embedded in paraffin. Five microns sections 

were obtained and stained with routine hematoxylin 

and eosin stain (H&E) as described by Bancroft and 

Stevens (1990). 

 

Immunohistochemistery (IHC): 
The laboratory methods were carried out at Pathology 

Department, Faculty of Medicine, Mansoura 

University. Paraffin sections from all organs were cut 
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at 5 microns thickness and placed on positively 

charged slides (coated slides), deparafinized and 

dehydrated. After rinsing in phosphate buffered saline 

(PBS), 3% hydrogen peroxide was applied for 5 

minutes to block the endogenous peroxidase. Antigen 

retrieving was applied to sections using wet method 

by keeping slides in a wet chamber for 2 hours. The 

sections were immunostained using rabbit 

monoclonal anti-P. multocida capsular type A 

antibody with dilution of 1:4000 in PBS. After 

washing with PBS, slides were incubated at 37
o
C for 

45 minutes with Envision and anti-rabbit –horse 

radish peroxidase labeled polymer kit, DAKO 

(Carpenteria, CA). The IHC reaction was developed 

using 3, 3-diaminobenzidine DAB (from DAKO 

Carpenteria, CA) for 5-10 minutes. Sections were 

counterstained with Mayer's hematoxylin. Test slides 

incubated with PBS were used as negative control 

sections. Intensity of IHC staining against P. 

multocida were scored (0-+3); 0 negative, +1 weak 

staining in ≤ 10% of section, +2 moderate staining in 

10-30% of section and +3 strong staining in ≥30% of 

section. 

 
RESULTS 

 
Susceptibility of chickens and ducks to FC 

The positive FC cases were collected from 9 chicken 

flocks out of 16  and from only 3 duck flocks out of 6 

(Table 2). The disease occurred nearly all over the 

year with an increase in the rate of infection during 

seasonal weather changes as in March, May, July and 

in winter season in November and December. The 

most affected cases of chickens were from farm 

housing and the most affected cases of ducks were 

from back yard housing. In the present study, the 

infection occurred in 4 layer chickens flocks, 2 

breeder flocks and 3 broiler flocks. Meanwhile, all 

affected flocks of ducks were broiler. Age 

susceptibility in chickens varied as the age ranged 

from 30-54 days in broiler flocks, 45-150 days in 

layer flocks during the rearing period and before start 

egg production, 70-150 days in breeder flocks during 

the rearing period. In ducks the susceptible age 

ranged from 30-100 days. Mortality rate per week 

was generally low in both chickens and ducks farms 

compared to total number of bird per flock. Mortality 

rate in chickens was 0.03 to 0.36 and in ducks was 

0.8 to 46.6% (Table 2). 

 
Isolation and biochemical identification of the P. 

multocida: 
All the isolates were examined for their cultural, 

morphological and biochemical characteristics. Thirty 

eight isolates (22 for chickens 43% and 16 for ducks 

53%) out of the eighty one isolates (51 for chickens 

and 30 for ducks) were positive based on colony 

characteristics of P. multocida on blood agar. The 

growth appeared as small grayish white dew drop like 

colonies without hemolysis and associated with 

mousey odor. None of these isolates was able to grow 

on MacConkey agar. The results of biochemical tests 

were positive for each of the following catalase, 

oxidase, indol production. The positive cases were 

collected from 9 chicken flocks and 3 duck flocks.  

 
Polymerase chain reaction (PCR), capsular typing 

and virulence factor detection:   

Two PCR- positively P. multocida isolates (1chicken 

and 1duck) out of five (2 chicken and 3 duck) were 

identified by the presence of Kmt1 gene (that detected 

the presence or absence of P. multocida) at 

amplicon size of 460 bp. Tox A gene that indicated for 

virulence of P. multocida strains was detected in both 

chicken and duck isolates at amplicon size of 864 bp. 

The M-PCR (multiplex PCR) showed that both 

chicken and duck P. multocida strains were belonging 

to capsular type A at amplicon size of 1044 bp (Fig. 

1A-F). 

 
Gross pathology in chickens: 

Grossly all examined chickens showed congested and 

cyanotic skin under the feather. Feathers around vent 

were soiled with greenish diarrhea and edema in face. 

Congestion of the breast muscle was seen after 

removal of the skin. The air sacs were somewhat 

cloudy and the lungs were congested. Corn meal liver 

characterized by enlarged, severely congested liver 

with friable texture and pointed edges. Numerous pin 

point grayish white foci were seen on liver surface 

with torn capsule. Fibrinous perihepatitis was also 

seen. Fibrinous peritonitis was seen which led to 

adhesion of different parts of intestine with presence 

of fibrin deposits in the abdomen. Spleen was 

enlarged and congestion. Heart showed congested 

coronary blood vessels, petechial hemorrhage on 

coronary fat and fibrinous pericarditis. Kidneys were 

congested. Small intestine showed congested serosal 

blood vessels (Fig. 2A-F).  

 
Gross pathology in Ducks: 

Grossly, the examined ducks showed greenish 

diarrhea soiled the vent and general congestion of the 

body after removal of the skin. Congestion of trachea 

and lungs were found in all examined cases. Corn 

meal liver characterized by enlarged, severely 

congested liver with friable texture and few pin points 

grayish white foci were seen on surface. Fibrinous 

perihepatitis was also obvious. The air sacs and 

peritoneum were somewhat cloudy and opaque. Heart 

showed fibrinous pericarditis and congested coronary 

blood vessels. Kidneys were congested in most cases 

and pale in few cases. Spleen was enlarged. The brain 

did not show any gross lesions. Hock joint was 

swollen (Fig. 2H-I). On opening the affected joint, 

yellowish fibrinopurulent exudate was seen filled 

joint cavity and attached to ulcerated cartilaginous 

epiphyseal surface. Skin of foot pad was thickened.  
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Histopathology and IHC in chickens infected with 

FC: 

Trachea: 
Trachea of chickens showed focal loss of epithelial 

lining by H&E. By IHC trachea showed negative 

staining (score 0) for P. multocida capsular type A 

antigen (Fig. 3A). 

 
Lungs: 

Lungs of chickens showed extensive widening of 

interstitial tissue due to congestion, edema and 

leukocytic cells infiltration. Air alveoli showed 

presence of pale eosinophilic edematous fluid inside 

their lumena with presence of perivascular edema. 

Fibrinous exudate infiltrated with leukocytes with 

presence of basophilic bacterial colonies was seen 

inside parabronchial lumen. Deposition of fibrinous 

exudate was also observed in parabronchial walls. 

Focal necrotic area and granuloma formation 

surrounded by leukocytes were seen replacing 

pulmonary parenchyma in some cases. Closure of the 

openings of air capillaries inside the lumen of 

parabronchi was noticed due to accumulation of 

exudates, leukocytes and basophilic bacterial 

colonies. Perivascular leukocytic cells infiltration 

mainly heterophils and macrophages was observed. 

By IHC, the lung of chickens showed moderate 

positive brown immunolabelling (score +2) for P. 

multocida capsular type A antigen in interstitial tissue 

and inside blood in blood vessels and in inter alveolar 

capillaries (Fig. 3B-D). 

 
Liver:  

Liver of chickens demonstrated extensive thickening 

of hepatic capsule with fibrinous exudate forming 

psudomembrane.  Multifocal areas of coagulative 

necrosis with heterophils infiltration were noticed 

along with perivascular mononuclear cells (MNCs) 

infiltration was seen. In other cases, multifocal areas 

of coagulative necrosis with fibrosis were present. 

Nuclei of necrotic hepatocytes were pyknotic and 

karyorrhectic and hepatic blood vessels were 

congested. Besides areas of necrosis, the hepatocytes 

showed vacuolar degeneration. Angiopathy was seen 

in walls of hepatic blood vessels that filled with 

hemolyzed blood. Inside hemolyzed blood, 

capsulated bipolar coccobacilli could be seen. The 

bile ducts showed dilation and desquamation of 

biliary epithelial cells in their lumen. Basophilic 

bacterial colonies were noticed inside their lumena. 

MNCs were seen surrounded necrotic hepatocytes 

and as focal aggregation in liver parenchyma with 

focal perivascular fibrosis in the portal area. By IHC, 

liver of chicken showed strong positive brown 

immunolabelling (score +3) for P. multocida capsular 

type A antigen was seen inside the hepatocytes 

mainly around hepatic blood vessels and inside blood 

(Fig. 4A&B). 

 

Kidneys:  

Kidneys of chickens showed congested renal blood 

vessels, edema and mild to severe interstitial 

hemorrhage. Renal tubules showed focal to diffuse 

coagulative necrosis which infiltrated with 

heterophils. By IHC, kidneys of chickens showed 

weak positive brown immunolabelling (score +1) for 

P. multocida capsular type A antigen inside blood and 

renal tubules (Fig. 4C&D). 

 

Heart:  

Heart of chickens demonstrated fibrinous and 

fibrinopurulent pericarditis which characterized by 

deposition of pale eosinophilic fibrin threads, 

congested capillaries, edema, heterophils and 

macrophages infiltration. Myocarditis was seen in 

some sections characterized by heterophils infiltration 

among cardiac muscle fibers.  In addition, severe 

vacuolation, shrinkage and fibrosis of cardiac muscle 

fibers were obvious. Markedly congested blood 

vessels were also noticed among hyalinized cardiac 

muscle fibers. By IHC heart showed negative staining 

(score 0) for P. multocida capsular type A antigen 

(Fig. 5A).   

 

Spleen: 
Spleen of chickens showed eosinophilic fibrin 

deposition in red pulp, perivascular fibrosis with 

aggregation of heterophiles and bacterial coccobacilli 

were found around central arterioles. Sinus catarrh 

characterized by distension of splenic sinusoids with 

leukocytes. Accumulation of pale eosinophilic edema 

was observed in some cases. The splenic white pulp 

revealed moderate to severe depletion of lymphocytes 

from lymphoid follicles which replaced by 

heterophils. By IHC Spleen of chickens showed weak 

positive brown immunolabelling (score +1) for P. 

multocida capsular type A antigen inside red pulp 

(Fig. 5B-D). 

 

Proventriculus: 

Proventriculus of chickens showed necrosis and 

sloughing of surface epithelium with denuded lamina 

propria. Desquamation of glandular epithelium inside 

lumen of gastric glands was also seen. By IHC, 

proventriculus showed negative staining (score 0) for 

P. multocida capsular type A antigen (Fig.  A).   

 

Gizzard: 
Gizzard of chickens showed necrosis of surface 

epithelium with atrophied gastric glands in lamina 

propria. By IHC, gizzard showed negative staining 

(score 0) for P. multocida capsular type A antigen 

(Fig. 6B).   

 

Small intestine:  

Small intestine of chickens showed desquamation of 

epithelial cells covering villi and in severe cases 

atrophy, fusion or sloughing of villi along with 

congested serosal blood vessels were seen. 
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Eosinophilic fibrin deposition was seen on serosal 

covering. By IHC, small intestine showed negative 

staining (score 0) for P. multocida capsular type A 

antigen (Fig. 6C&D).   
 

Histopathology and IHC in ducks infected with 

FC: 

Trachea: 

Trachea of duck showed necrosis and sloughing of 

epithelial lining with focal leukocytic cells infiltration 

in lamina propria. Multiple granulomata were 

detected in the tracheal wall characterized by necrosis 

in the center surrounded by lymphocytes, 

macrophages and Langhan's giant cells. Dilated 

lymphatics were seen around granulomata. By IHC, 

weak positive brown immunolabelling for P. 

multocida capsular type A antigen was seen in the 

lining necrotic epithelium of the lumen and  strong 

positive brown immunolabelling (score +3) for P. 

multocida capsular type A antigen in tracheal wall 

particularly in the muscular layer (Fig. 7A-D). 
 

Lung: 

Lungs of duck showed fibrinopurulent 

pleuropneumonia, fibrinous exudate, leukocytic cells 

infiltration besides basophilic bacterial colonies 

replaced pulmonary parenchyma. Diffuse congestion 

in blood capillaries and accumulation of fibrinous 

exudate in wall of the parabronchus led to occlusion 

of openings of air capillaries. Focal areas of necrosis 

and fibrosis were additionally seen in pulmonary 

parenchyma. Basophilic bacterial colonies could be 

seen inside lesion. Focal granuloma was observed in 

pulmonary parenchyma with presence of foci of 

calcification and multinucleated giant cells. By IHC, 

strong positive brown immunolabelling (score +3) for 

P. multocida capsular type A antigen was observed in 

pulmonary parenchyma of duck, in the alveoli and 

inside blood in pulmonary blood vessels (Fig. 7E&F). 
 

Liver: 

Liver of duck showed granuloma formation which 

characterized by focal area of necrosis surrounded by 

leukocytic cells infiltration and Langhan's giant cells. 

Coagulative necrosis in hepatocytes with dilated 

sinusoids and hypertrophied von Kupffer cells. Focal 

fibrosis was demonstrated which infiltrated with 

MNCs. By IHC, the liver showed moderate positive 

brown immunolabelling (score +2) for P. multocida 

capsular type A antigen inside affected hepatic 

parenchyma (Fig. 8A&B). 
 

Kidneys: 

Kidneys of duck showed diffuse coagulative necrosis 

involving renal tubules and glomerulus with 

leukocytic cells infiltration were seen, basophilic 

bacterial colonies were observed perivascular and 

inside renal glomerulus. By IHC, kidney of duck 

showed strong positive brown immunolabelling 

(score +3) for P. multocida capsular type A antigen 

inside renal parenchyma (Fig. 8C&D). 
 

Heart: 

Heart of duck generally showed deposition of 

fibrinous exudate with extravasated red blood cells in 

pericardium. Granulomatous pericarditis, 

myocarditis, edema in endocardium were observed. 

By IHC, the heart showed moderate positive brown 

immunolabelling (score +2) for P. multocida capsular 

type A antigen in myocardium (Fig. 9A-D).  

 

Spleen: 

Spleen of duck showed severe depletion of 

lymphocytes from lymphoid follicles and hyperplasia 

of reticulocytes, necrosis and karyorhexis of 

leukocytes with accumulation of heterophilic exudate 

was noticed in red pulp. Focal fibrin deposition was 

also noticed in red pulp. By IHC, Spleen showed 

moderate positive brown immunolabelling (score +2) 

for P. multocida capsular type A antigen free inside 

red pulp (Fig. 9E&F). 

 

Proventriculus: 

Proventriculus of duck showed necrosis of tips of 

glandular epithelial lining gastric glands with 

presence of basophilic bacterial colonies. Multiple 

granulomata in muscular layer and serosa were found 

consisted of necrosis of muscle fibers surrounded by 

lymphocytes, macrophages and Langhan's giant cells. 

Focal area of dystrophic calcification was seen. By 

IHC, proventriculus of duck showed strong positive 

brown immunolabelling (score +3) for P. multocida 

capsular type A antigen inside glandular mucosa (Fig. 

10A&B). 

 

Gizzard: 

Gizzard of duck showed focal area of erosion in 

gastric mucosa and multiple granulomata in muscular 

layer consisted of necrosis surrounded by 

lymphocytes, macrophages and Langhan's giant cells. 

By IHC, gizzard of duck showed strong positive 

brown immunolabelling (score +3) for P. multocida 

capsular type A antigen inside muscular layer (Fig. 

10C&D). 
 

Small intestine: 

Small intestine of duck showed loss of the villi with 

denuded lamina propria. Leukocytic cells infiltration 

mainly eosinophils and few lymphocytes were 

observed particularly around destructed crypts of 

Lieberkühn with presence of desquamated necrotic 

epithelial cells, leukocytes and bacterial colonies 

inside intestinal lumen. By IHC, Small intestine of 

duck demonstrated strong positive brown 

immunolabelling (score +3) for P. multocida capsular 

type A antigen inside villi, lamina propria and among 

crypts of Lieberkühn (Fig. 10E&F).  
 

Brain: 

Cerebral hemisphere of duck showed focal gliosis in 

brain substance, perivascular lymphocytic cuffing in 

Virchow-Robin space and congested blood vessels 

with hemolyzed blood. By IHC, cerebral 
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hemisphere showed strong positive brown 

immunolabelling (score +3) for P.multocida capsular 

type A antigen in brain substance (Fig. 11A&B). 

 

Skin of foot pad: 

Skin of foot pad in duck showed marked 

hyperkeratosis, multiple granulomata in epidermis 

and dermis which extended to subcutaneous muscle 

consisted of necrosis surrounded by lymphocytes, 

macrophages and Langhan's giant cells. The 

epidermis showed intraepithelial edema and 

vacuolation. By IHC, the skin of foot pad showed 

strong positive brown immunolabelling (score +3) for 

P. multocida capsular type A antigen in dermis (Fig. 

11C&D). 

Hock joint: 

Hock joint of duck showed ulceration of epiphyseal 

cartilage covered with fibrinous and 

heterophilic exudates that also present inside the joint 

cavity. By IHC, hock joint of duck shows moderate 

positive brown immunolabelling (score +2) for P. 

multocida capsular type A antigen in ulcerated 

surface and fibrinous exudates (Fig. 11E&F).  

 

Finally, age susceptibility, mortality rate, gross 

findings, histopathological and immunohistochemical 

examination were compared between chickens and 

ducks infected with P. multocida in (Table 3).

 
 

Table (1): Oligonucleotide primers sequences   
 

Target   Primers sequences Amplified segment 

base airs (bp) 

Reference 

Kmt1 ATC-CGC-TAT-TTA-CCC-AGT-GG 460 OIE (2012) 

GCT-GTA-AAC-GAA-CTC-GCC-AC 

Serogroup A TGC-CAA-AAT-CGC-AGT-GAG 1044 

TTG-CCA-TCA-TTG-TCA-GTG 

Serogroup B CAT-TTA-TCC-AAG-CTC-CAC-C 760 

GCC-CGA-GAG-TTT-CAA-TCC 

Serogroup D TA-CAA-AAG-AAA-GAC-TAG-GAG-CCC 657 

CAT-CTA-CCC-ACT-CAA-CCA-TAT-CAG 

Serogroup E TCC-GCA-GAA-AAT-TAT-TGA-CTC 511 

GCT-TGC-TGC-TTG-ATT-TTG-TC 

Serogroup F AAT-CGG-AGA-ACG-CAG-AAA-TCA-G 851 

TTC-CGC-CGT-CAA-TTA-CTC-TG 

toxA CTTAGATGAGCGACAAGG 864 Tang et al., 

(2009) GAATGCCACACCTCTATAG 

 
Table (2): Number, age and mortality rate % of FC infected chicken and duck 
 

 

Criteria 

 

 

Species 

 of bird 

No. of 

positively 

affected 

flocks 

 

No. of 

bird/ 

flocks 

 

Age 

(days) 

 

Total 

number of 

dead birds 

per flock 

Mortality  

rate % 

Breed 

 

Date 

 

Housing 

type 

 

No. of 

positive 

birds 

Total 

Chicken 1 11000 150 27 0.25 Layer July-2014 Farm 

 

5 22 

2 5000 30 18 0.36 Broiler March-2015 2 

3 6000 54 10 0.22 Broiler Nov- 2015 2 

4 13000 50 12 0.17 Broiler Nov- 2015 1 

5 12000 70 15 0.09 Breeder Nov- 2015 2 

6 17000 150 20 0.1 Breeder Nov- 2015 3 

7 14500 130 5 0.12 Layer Nov- 2015 2 

8 5000 150 12 0.03 Layer Nov- 2015 2 

9 10000 45 7 0.24 Layer May-2016 3 

Duck 1 2000 100 25 0.8 Broiler Nov-2015 Farm 7  

16 
2 30 35 10 33.3 Broiler June-2015 Back-

yard 

 

5 

3 15 30 7 46.6 Broiler Dec-2015 4 

Total 12  38 
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Table (3): Age susceptibility, mortality rate, gross findings, histopathological and immunohistochemical 

examination in chickens and ducks infected with P. multocida 
 

Criteria Chicken Duck 

Age  30-150 days 30-100 days 

Mortality rate% 0.03-0.36   0.8-46.6  

Gross lesions 

Edema in face + - 

Petechial  

hemorrhage on 
coronary fat  

+ - 

Peritoneum Fibrinous peritonitis and visceral adhesion  slightly cloudy 

Corn meal liver Numerous pin point grayish white foci on  surface  Few pin point grayish white foci on  surface 

Small intestine congested serosal blood vessels  Not apparent 

Hock joint normal not collected swollen  

Skin of footpad normal not collected  thickened  

Microscopic lesions and IHC scores 

Trachea focal loss of epithelial lining (IHC score 0) focal loss of epithelial lining with multiple 
granulomata (IHC score 3) 

Lung Fibrinous pneumonia with focal necrotic area and 

granuloma (IHC score 2) 

fibrinopurulent pleuropneumonia with focal 

granuloma (IHC score 3) 

Liver 

 

Fibrinous perihepatitis, multiple areas of coagulative 

necrosis, angiopathy with hemolyzed blood (IHC 
score 3) 

granuloma and focal areas of coagulative necrosis 

(IHC score 2) 

Heart  Fibrinous or fibrinopurulent pericarditis with 

myocarditis (IHC score 0) 

granulomatous pericarditis and myocarditis (IHC 

score 2)  

Spleen Splenitis with edema and moderate to severe 

depletion lymphocytes from the lymphoid follicles in 

white pulp that replaced by heterophiles (IHC score 1) 

Splenitis with severe depletion lymphocytes from 

the lymphoid follicles in white pulp that replaced 

by reticulocytes (IHC score 2) 

Kidney  

 

Congestion, hemorrhage and focal to diffuse 

coagulative  necrosis (IHC score 1) 

diffuse coagulative necrosis associated with 

presence of basophilic bacterial colonies (IHC 
score 3) 

Proventriculus 

 

necrosis and sloughing of surface epithelium with 

desquamation of glandular epithelium (IHC score 0) 

necrosis of tips of glandular epithelium associated 

with basophilic bacterial colonies and multiple 
granulomata in wall (IHC score 3) 

Gizzard necrosis of surface epithelium with atrophied gastric 
glands (IHC score 0) 

erosion in gastric mucosa and multiple 
granulomata (IHC score 3)  

Small intestine  atrophy and fusion of villi with fibrinous peritonitis 

(IHC score 0) 

enteritis with leukocytic cells infiltration (IHC 

score 3) 
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Fig. 1: Agarose gel electrophoresis (1.4%) of (A): the uniplex PCR (kmt1) gene product of P. multocida of 2 chicken 

samples Lane M 100 bp DNA ladder, lane 1: positive chicken isolate, lane 2: negative chicken isolate, lane 3: positive 

control, lane 4: negative control. (B): the uniplex PCR (kmt1) gene product of P. multocida of 3duck samples. Lane L 100 bp 

DNA ladder, lane 1: positive duck isolate, lane 2, 3: negative duck isolate, lane pos: positive control, lane neg: negative 

control. (C): the multiplex capsular PCR typing product of chicken isolate. Lane 1: negative control, lane 2: positive control 

samples for capsule type A(1044bp), B(760bp), D(657bp), E(511bp), F(851bp),  lane M: marker, 100 bp DNA ladder, lane 3:  

positive chicken isolate. (D): the multiplex capsular PCR typing product of duck isolate. Lane 1: duck isolate, lane 2: positive 

control samples for capsule type A(1044bp), B(760bp), D(657bp), E(511bp), F(851bp). lane M: marker, 100 bp DNA ladder, 

lane 3: negative control. (E): the uniplex PCR tox A gene product of chicken isolate. Lane 1: chicken sample, lane M: 

marker, 100 bp DNA ladder, lane 2: positive control samples. lane 3: negative control. (F): the uniplex PCR tox A gene 

product of duck isolate. Lane 1: positive duck sample, lane M: marker, 100 bp DNA ladder, lane 2: positive control samples. 

lane 3: negative control. 
 

 
 

Fig. 2: Infected chicken shows (A) edematous face (arrow), (B) discrete pin point whitish foci of coagulative necrosis in liver 

(corn meal liver) (arrows) with friable texture, pointed borders and torn capsule, (C) congested liver with fibrinous 

perihepatitis (arrow), (D) fibrinous peritonitis (arrows), (E) petechial hemorrhages on coronary fat (arrows) and (F) 

congested kidneys (arrow). Infected ducks shows (G): fibrinous perihepatitis (thick arrow) and cloudy or opaque air sacs and 

peritoneum (thin arrows). (H): pale kidneys (arrow) and (I): swollen hock joint (thick arrow) with thickening in the skin of 

footpad (thin arrow). 
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Fig. 3: Trachea of chicken shows (A) focal loss of epithelial lining (arrow). H&E, X: 100.  Lung of chicken 

shows (B) perivascular edema (arrow) with presence of pale eosinophilic edematous fluid inside air alveoli 

(arrowheads) (H&E, X: 100), (C) focal replacement of pulmonary parenchyma with granuloma (arrow) 

consisted of central necrotic area surrounded by leukocytes and giant cells. H&E, X: 100 and (D) moderate 

positive brown immunolabelling (score +2) for P. multocida capsular type A antigen inside blood in blood 

vessels and interalveolar capillaries (arrows) (IHC counterstained with hematoxylin, X: 100).  

 

         
 

Fig. 4: Liver of chicken shows (A) multifocal areas of coagulative necrosis (arrows) (H&E, X: 100) and (B) 

strong positive brown immunolabelling (score +3) for P. mulocida capsular type A antigen perivascular inside 

hepatocytes and inside blood (arrows) (IHC counterstained with hematoxylin, X: 200). Kidneys of chicken 

shows (C) focal coagulative necrosis of renal tubules (arrows) which infiltrated with heterophils (asterisks) 

(H&E, X: 200) and (D) weak positive brown immunolabelling (score +1) for P. multocida capsular type A 

antigen inside blood and renal tubules (arrows) (IHC counterstained with hematoxylin, X: 200). 
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Fig. 5: Heart of chicken shows (A) fibrinopurulent pericarditis characterized by marked edema (asterisk), numerous 

heterophils and deposition of pale eosinophilic fibrin threads (thick arrow), besides congested capillaries and severe 

vacuolation in cardiac muscle fibers (thin arrows). H&E, X: 100. Spleen of chicken shows (B) perivascular necrosis and 

fibrosis with aggregation of heterophiles and bacterial coccobacilli around central arterioles (arrows). H&E, X: 200, (C) 

depletion of lymphocytes from white pulp (arrow). H&E, X: 200 and (D) weak positive brown immunolabelling (score +1) 

for P. multocida capsular type A antigen inside red pulp (arrows). IHC counterstained with hematoxylin. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Fig. 6: Proventriculus of chicken shows (A) desquamation of glandular epithelium inside the lumen of gastric glands (thick 

arrow). H&E, X: 50. Gizzard of chicken shows (B) necrosis of surface epithelium (thick arrows) with atrophied gastric 

glands in lamina propria (thin arrows). H&E, X: 50. Small intestine of chicken shows (C) atrophy of villi (thin arrows), 

congested serosal blood vessels (thick arrows) and eosinophilic fibrin deposition on serosal covering (asterisks). H&E, X: 50 

and (D) fusion of intestinal villi (thick arrow). H&E, X: 100 
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Fig. 7: (A-D): Trachea of duck shows (A) necrosis of epithelial lining (arrow) (H&E, X: 200), (B) weak positive brown 

 immunolabelling (score +1) for P. multocida capsular type A antigen in necrotic epithelial lining (arrow) (IHC 

counterstained with hematoxylin, X: 200), (C) multiple granulomata in wall and serosa (arrows) with dilated lymphatics 

around granulomata (arrowheads) (H&E, X: 100) and (D) strong positive brown immunolabelling (score 

+3) for P. multocida  capsular type A antigen in muscular layer of tracheal wall (arrows) (IHC counterstained with 

hematoxylin, X: 100). Lung of duck shows (E) fibrinous exudate, leukocytic cells infiltration besides basophilic bacterial 

colonies replaced pulmonary parenchyma (asterisks) (H&E, X: 100) and (F) strong positive brown immunolabelling (score 

+3) for P. multocida capsular type A antigen in pulmonary parenchyma (arrowheads) (IHC counterstained with hematoxylin, 

X: 100). 
 

      
 

 

Fig. 8: Liver of duck shows (A) coagulative necrosis in hepatocytes (thick arrows) with dilated sinusoids (arrowheads) and 

hypertrophied von Kupffer cells (thin arrows) (H&E, X: 200) and (B) moderate positive brown immunolabelling (score +2) 

for P. multocida capsular type A antigen inside affected hepatic parenchyma (arrow) (IHC counterstained with hematoxylin, 

X: 200). Kidney of duck shows (C) coagulative necrosis in renal tubules with karyolysis (arrowheads) and pyknosis of nuclei 

(arrow) of renal tubular epithelium (H&E, X: 200) and (D) strong positive brown immunolabelling (score +3) for P. 

multocida capsular type A antigen inside renal parenchyma (arrows) (IHC counterstained with hematoxylin, X: 200). 
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Fig. 9: Heart of duck shows (A) fibrinous pericarditis (asterisk) and hemorrhage (arrows) in the pericardium (H&E, X: 100), 

(B) granulomatous pericarditis (arrows) (H&E, X: 100), (C) granulomatous myocarditis (thick arrow) characterized by focal 

area of necrosis surrounded by leukocytic cells infiltration and Langhan's giant cells (thin arrow) (H&E, X: 200) and (D) 

moderate positive brown immunolabelling (score +2) for P. multocida  capsular type A antigen in myocardium (arrowheads) 

(IHC counterstained with hematoxylin, X: 200). Spleen of duck shows (E) severe depletion of lymphocytes from lymphoid 

follicles and hyperplasia of reticulocytes (arrows) (H&E, X: 100) and (F) moderate positive brown immunolabelling (score 

+2) for P. multocida capsular type A antigen free inside red pulp (arrows) (IHC counterstained with hematoxylin, X: 100).  

 

         
 

Fig. 10: Proventriculus of duck shows (A) necrosis of tips of glandular epithelial lining gastric glands (arrows) (H&E, X: 

100) and (B) strong positive brown immunolabelling (score +3) for P. multocida capsular type A antigen inside glandular 

mucosa (arrowheads) (IHC counterstained with hematoxylin, X: 100). Gizzard of duck shows (C) multiple granulomata in 

muscular layer consisted of necrosis surrounded by lymphocytes, macrophages and Langhan's giant cells (arrowheads) 

(H&E, X: 100) and (D) strong positive brown immunolabelling (score +3) for P. multocida capsular type A antigen inside 

muscular layer (arrow) (IHC counterstained with hematoxylin, X: 200). Small intestine of duck shows (E) loss of villi and 

exposure of lamina propria (arrows) (H&E, X: 100) and (F) strong positive brown immunolabelling (score +3) for P. 

multocida capsular type A antigen inside villi (arrows) (IHC counterstained with hematoxylin, X: 200).  
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Fig. 11: Cerebral hemisphere of duck shows (A) perivascular lymphocytic cuffing (arrow) in Virchow-Robin 

space (H&E, X: 200) and (B) strong positive brown immunolabelling (score +3) for P. multocida capsular type 

A antigen in brain substance (arrows) (IHC counterstained with hematoxylin, X: 100).  Skin of foot pad in duck 

shows (C) marked hyperkeratosis (asterisk) and multiple granulomata (arrows) in epidermis and dermis (H&E, 

X: 100) and (D) strong positive brown immunolabelling (score +3) for P. multocida capsular type A antigen in 

dermis (arrows) (IHC counterstained with hematoxylin, X: 200). Hock joint of duck shows (E) ulceration of 

epiphyseal cartilage (arrow) covered with fibrinous exudate (asterisk) (H&E, X: 100) and (F) Hock joint of duck 

shows moderate positive brown immunolabelling (score +2) for P. multocida capsular type A antigen in 

ulcerated surface (arrows) (IHC counterstained with hematoxylin, X: 100). 

 
DISCUSSION 

 
FC is a highly contagious disease caused by a 

bacterium called P. multocida causing high mortality 

and significant economic losses in both commercial 

and backyard poultry production (Christensen and 

Bisgaard, 2003). The great economic losses in poultry 

production represented by 1.8-21% mortalities and 

15-20% decreases in egg production, besides, costs of 

treatment and vaccination (Kapetanov et al., 2000; 

Charitha Devi et al., 2012; Wilkie et al., 2012). The 

incidence of FC is on increase despite vaccination 

and proper medication. This can be attributed to 

various incriminating factors (Jonas et al., 2001; 

Kehrenberg et al., 2001).  

 

PCR methods were used for specific detection of 

P. multocida on the bases of kmt1 gene sequence. In 

this study, 5 isolates (2 chickens, 3 ducks) were tested 

by PCR, 1 chicken isolate out of 2 isolates and 1 duck 

isolate out of 3 isolates gave positive result for Kmt1 

gene. In the same context, Adhikary et al. (2013) 

clarified that only the kmt1 method discovered P. 

multocida with the predictable specificity and 

sensitivity. Therefore, kmt1 method found to be 

advisable for identification of P. multocida capsular 

genotyping was done on isolated strains of 

P. multocida from chicken as described by 

Townsend et al. (2001); OIE (2012) using six primer 

sets. Capsular typing process was done by using  

multiplex PCR. The chicken isolate was identified as 
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capsular type A. Similarly, Wilson, (2001); Sellyei et 

al. (2008); Mohamed et al. (2012) found 

that P. multocida strains of serotype A were the most  

primary and dominant cause of FC, meanwhile, 

isolates of other serotypes (B, and F) were  

less frequent or not associated with cause the disease. 

ToxA gene was detected in chicken isolate which 

encoding the toxic activity of only toxigenic strains of 

P. multocida. This was in agreement with Petersen 

and Foged, (1989); Lichtensteiger et al. (1996). 

 

In the present study, 81 bird samples were collected 

from 22 flocks (16 for chickens, 6 for ducks) either 

farms or backyard. According to bacteriological 

isolation and PCR, P. multocida was isolated from 38 

birds (22 chicken, 16 duck) with the percentage of 

43% in chickens and 53% in ducks. Thus, the positive 

FC cases were collected from 9 chicken flocks out of 

16 and from only 3 duck flocks out of 6. The lower 

rates of infection in chickens were also observed by 

Mohamed et al. (2012) who isolated 21 isolates of 

P. multocida out of 275 backyard chickens (7.6%) in 
Upper Egypt. Meanwhile Arshed et al. (2003) 

isolated P. multocida from 12 out of 16 (75%) 

commercial layer flocks suspected to have FC 

outbreaks. Woo and Kim (2006) confirmed 40,000 

FC cases out of 60,000 broiler breeder chickens in a 

farm in Korea (66.6%), with 50 chickens died per 

day. Higher rates of infection in ducks were recently 

recorded by Saad Eldin and Reda (2016) who isolated 

P. multocida from 60% of the ducks showing 

respiratory manifestations and watery diarrhea at 
Sharkia governorate, Egypt. Afifi and El-Nesr, (2013) 

isolated P. multocida from ducks in Beni Suef 

Governorate, Egypt with an incidence of 40.71%. 

The difference in infection rate was thought to 

be related to the total number of examined bird 

samples, presence of stress, method of isolation, 
geographic variation, age of the diseased birds, poor 

management and resistant power of backyard 

chickens in Upper Egypt (breed).   

 

It was observed that FC appeared to be non-seasonal 

disease as it occurred nearly all over the year with an 

increase in the rate of infection during seasonal 

weather changes as in March, May, July and in winter 

season in November and December. Similarly, Tsai et 

al. (2000); Rahman et al. (2004) admitted the 

seasonal control on the prevalence of FC. It was 

observed that the highest prevalence of FC occurred 

during summer season with percent of (49.12%) in 

contrast to rainy (26.32%) and winter (24.56%) 

seasons. In addition, all infected cases in chickens 

were farm housing. Housing system was thought to 

have an effect on the infection due to overcrowding in 

intensive system of production and stress. 

Meanwhile, the most affected ducks were from back 

yard housing and this may be due to bad 

management, lack of proper medication and 

introduction of newly purchased birds and rearing 

different type of birds (ducks with chickens) in the 

same place. The infection occurred in 4 layer 

chickens flocks and 2 breeder flocks and 3 broiler 

flocks. The higher incidence was in layer flocks may 

be due to stress of egg production. But in ducks, all 

affected flocks were broiler. In our survey, age 

susceptibility in chickens and ducks agreed with 

Talha et al. (2001); Rahman et al. (2004). Mbuthia 

(2004) clarified that the susceptible ages were 12 

weeks old in chickens and 8 weeks old in ducks. 

Sukul et al. (2008) mentioned that FC primarily 

affected ducks less than 8 weeks of age. Mortality 

rate per week was generally low in both chickens and 

ducks farms compared to total number of bird per 

flock. This finding may be due to proper medication 

and vaccination system. However, the mortality rate 2 

backyard duck flocks was higher than that of chicken 

may be due to low total number of birds, presence of 

stress, age of diseased birds, poor management and 

resistant power of the bird breed. 

 

In the present study, gross findings of FC in chickens 

including congested body, cyanotic comb, cloudy air 

sacs, congested pneumonic lungs with adhesion, 

congested and enlarged liver with friable texture and 

pin point grayish white foci, fibrinous perihepatitis, 

peritonitis, pericarditis with congested or 

hemorrhagic coronary fat, congested kidneys, 

enlarged congested spleen with sometimes fibrinous 

capsule, congested intestinal serosal blood vessels 

with sometimes thickened mesentery were in 

agreement with previous literatures reported by 

Mbuthia et al. (2001); Arshed et al. (2003); Zhang et 

al. (2004); Zahoor and Siddique (2006); Mohamed 

(2009); Srinivasan et al. (2011). Gross examination of 

affected ducks was similar to those reported by Kwon 

and Kang (2003); Islam et al. (2003); Medani et al. 

(2004); Afifi and El-Nesr, (2013) including congested 

or pale kidneys, congested and enlarged liver with 

friable texture and pin point grayish white foci. Brain 

did not show any gross lesions in agreement with 

Gustafson et al. (1998). Skin of footpad was 

thickened due to hyperkeratosis and granulomatous 

dermatitis. Meanwhile, Christensen and Bisgaard 

(2000) recorded fibrino-necrotic dermatitis in skin of 

affected ducks. Hock joint was swollen due to 

deposition of fibrinopurulent exudate inside joints as 

stated by Glisson et al. (2003). 

 

In the present study, the microscopic examination of 

different tissues from infected chickens was greatly 

similar to those reported by Gustafson et al. (1998); 

Christensen and Bisgaard, (2000); Shivapreased and 

Droual, (2002); Mbuthia, (2004); Medani et al. 

(2004); Zhang et al. (2004); Mohamed, (2009); 

Mbuthia et al. (2011); Afifi and El-Nesr, (2013); 

Panna et al. (2015). Multiple granulomata were also 

detected by Shivapreased and Droual, (2002) in 

tissues of broiler chicken experimentally infected 

with P. gallinarunm. However in our microscopic 
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findings, focal granuloma was demonstrated in 

chicken only in lungs. On the other hand, microscopic 

examination of different tissues of ducks revealed 

presence of multiple granulomata in trachea, lung, 

liver, heart, gizzard and skin as mentioned by Afifi 

and El-Nesr, (2013). Other lesions including 

coagulative necrosis and degenerative changes (such 

as fatty changes and vacuolar degeneration) in 

hepatocytes, diffuse and focal heterophilic 

infiltrations in the portal areas and hepatic 

parenchyma, severe depletion of lymphocytes from 

lymphoid follicles in spleen due to necrosis of 

lymphocytes and increased reticulocytes congested 

intestinal blood vessels were also described in ducks 

as previously reported by Arshed et al. (2003); Kwon 

and Kang, (2003); Zhang et al. (2004); Afifi and El-

Nesr, (2013). Cerebral hemispheres of duck brain 

showed focal gliosis, perivascular lymphocytic 

cuffing in Virchow-Robin space and congested blood 

vessels with hemolyzed blood as previously reported 

by Gustafson et al. (1998); Afifi and El-Nesr, (2013). 

The hock joint of ducks showed ulceration of 

epiphyseal cartilage covered with fibrinous and 

heterophilic exudates as previously mentioned by 

Arshed et al. (2003).  

 

Because of difficulty of PCR application on all 

samples, IHC was used to localize antigen of P. 

multocida in different organs from chickens and 

ducks. Our IHC results revealed positive brown 

immunolabelling for P. multocida capsular type A 

antigen in lung, liver, s pleen and kidney. The IHC 

score in chickens was (+3) in liver and (+2) in lungs. 

Liver was generally the best organ to diagnose FC in 

chicken according to Tahir et al. (2003); Samuel et al. 

(2007).  

 

In chicken lungs, positive brown immunolabelling 

(score +2) for P. multocida capsular type A antigen 

was detected in interstitial tissue and inside blood in 

blood vessels and in inter alveolar capillaries. In the 

same way, Mbuthia et al. (2001) detected P. 

multocida in chicken lung tissues by using fluorescent 

rRNA in situ hybridization single, in pairs, as 

microcolonies and as massive colonies within air 

capillaries (septa and lumen), parabronchial septa and 

blood vessels (wall and lumen). In general, the 

presence of the positive immunolabelling for P. 

multocida inside circulated blood indicated acute 

septicemic infection and its presence inside the 

affected tissues indicated the virulence of P. 

multocida (Strugnell et al., 2011). IHC staining in 

ducks showed positive brown immunolabelling for P. 

multocida capsular type A antigen inside all 

examined organs with higher IHC scores than those 

recorded in chickens. Afifi and El-Nesr, (2013) 

stained P. multocida antigen only inside hepatocytes 

of duck. Strugnell et al. (2011) reported a positive 

reaction for P. multocida in corvid lung by IHC 

extracellularly or within the foamy cytoplasm of 

macrophages and in necrotic foci. Generally, the 

histopathological lesions in the infected ducks were 

more severe than those detected in the infected 

chickens. Therefore, the IHC positive reactions were 

more intense and more widely distributed in infected 

ducks than in the infected chickens. In an 

experimental study, Mbuthia et al. (2008) reported 

more significantly severe clinical signs of FC in 8- 

week-old ducks than in 12-week-old chickens. It may 

be attributed to the lowered resistance of young aged 

ducks or due to the ability of chickens to clear P. 

multocida organisms from their oropharynx and 

cloacae faster than the ducks as mentioned by 

Mbuthia et al. (2008). 
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إنً  ۳۱۰۲ُزا انطُىر فٍ سخت ػشز قطُغ يٍ انذجاج وسخت قطؼاٌ يٍ انبط خلال انفخزة يٍ اكخىبزحى انخحزي ػٍ يزض كىن نقذ

انؼًز انبط يخىسط  يٍ ۲۱َىيا و  ۰۱۱إنً  ۱٥ػًز خىسط بً ػُُه يٍ انذجاج ) ٥ ۰) َافقت حذَثا ػُُه ۱۰حى حجًُغ وقذ . ٦۳۱۰ياَى

ارسانها انٍ يؼهذ حى فٍ يحافظت انذقههُت ، و ث انًُشنُه ػهٍ حذ سىاءيشارع انذواجٍ وانخزبُا يٍ يخخهفوردث  َىيا۰۱۱  -۲۱

بؼذ  بحىد صحت انحُىاٌ بانًُصىرة نًشَذ يٍ انفحص انًخبزٌ. وقذ حى انخشخُص بُاء ػهً حارَخ انحانت انًزضٍ ، وحغُزاث يا 

)حىكس انجٍُ(،  ، كشف ػايم انضزاوة انىفاة، وانؼشل انبكخزَىنىجٍ نهًُكزوب، حفاػم انبهًزة انًخسهسم، وكشف َىع انًحفظت

وقذ حبٍُ يٍ انفحص  بطت.  ٦۰دجاجت و ۳۳وانصبغت انًُاػُه الايُىَىهُسخىكًُُائُه. وقذ حى ػشل يُكزوب انباسخزَهلا يانخىسُذا يٍ 

فٍ  فُبزًَُاب فٍ حىائط انكبذ ، َقط بُضاء يثم انزدة ػهٍ سطحه ، وانخه فُبزًَُانظاهزي نهذجاج وانبط انًخضزر وجىد انخهاب 

انًخضزر حغُزاث اضافُه حًثهج فٍ حىرو فٍ يفصم انؼزقىب وسَادة سًك جهذ وسادة  غشاء انخايىر. بًُُا وجذ فٍ انبط 

كاَج أشذ يٍ حهك انخٍ اكخشفج فٍ انذجاج انًصاب حُذ  حبٍُ اٌ اِفاث انُسجُت انًزضُه فٍ انبط انًصاب  انفحص يجهزَا . انقذو

حفاػم انصبغت انًُاػُه  كاٌ  ونذنك،. حبُبُه يخؼذدة فٍ يؼظى الأػضاء انًفحىصت يٍ انبط انًصابتحًُش بىجىد حكىَُاث 

أكثز كثافت واَخشارا فٍ كم الأجهشة  أ َىع انًحفظتيٍ   الإَجابٍ ضذ يُكزوب انباسخزَهلا يانخىسُذا الايُىَىهُسخىكًُُائُت

    .جاج انًصابفٍ انذ فٍ انبط انًصاب يٍ حهك انخٍ اكخشفج  انًفحىصت 

mailto:walaafekriawadin@yahoo.com
http://www.aun.edu.eg/

