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 ظهذذوس حذذ   فذذ   دراكتيسيذذ  رل ِذذاا   اوس   وجذذوا رلتحقذذم  ذذى  ذذا   أجسيذذ هذذ ا دراسدِذذ   
يعذ ن   ذى  اجذ ج ذى كاا  درطح ل  ودرسئ   ودردرقلب  و  ى عين  تم تج يع . فى دراج ج د ِتِق ء
 ذى  ذردسم  لتل ذ  ا ح فظذ  د ِذ  عيلي  و رذ   (ن فم حايث  45و ط ئس  سيض 54دِتِق ء )
 علذى درطيذوس درتشذسيحيه تم دجسدء در حص درظ هس  ودرص  ص دراكتسيوروجيه وور حلإجسدء د

ك نذ  ديج ايذ  روجذوا دراكتيسيذ   %44.55أى  نِا  درنت ئج  وأظهس .. در سيض  ودرن فق  حايث 
دراكتيسيذذذ   وت ثلذذذ  ك نذذذ  ِذذذلاي .  ٪ 55.33درطيذذذوس درتذذذى تعذذذ نى دِتِذذذق ء ودى  دج ذذذ رى  ذذذى

ا لإضذ ف   %55.52ودر يكذسوب درقورذونى  %45.4در عرور  فى جنس د نتيسوكوكس انِذا  
 %5.35ودرِذذذذتسوا كتس %3..3و درِذذذذياو ون س ديسوجينذذذذورد  %3..3دركلاِذذذذيم ني ونيذذذذ  
، دنتيسوكذوكس فيكذ رر . وقا تم تعسيف جذنس د نتيسوكذوكس درذى %5.32ودر يكسوب در هاى 

ه يس . وقا تاذيى دى  يكسواذ   د نتيسوكذوكس حِ ِذ   دنتيسوكوكس، ايوسدنس  دنتيسوكوكس
رعقذذذ س د  وكِيِذذذليى ودرِياسوفلوكِ ِذذذيى ود نسوفلوكِ ِذذذيى وك نذذذ   ق و ذذذ  ر ج وعذذذ   

نت  يِذذى ود ِتساتو يِذذى ودى در يكذذسوب درقورذذونى دظهذذس حِ ِذذي  د  ينوجلوكوِذذيا  ثذذل درج
تجذذذذذذ ا درِياسوفلوكِ ِذذذذذذيى ود نسوفلوكِ ِذذذذذذيى ودرجنت  يِذذذذذذى و ق و ذذذذذذ  رم وكِيِذذذذذذليى و 

عى طسيم درحقى فى دراطى يو  ً  32درعاو  درتجسياي  راج ج  ع س د سيثسو يِيى. وتم إجسدء 
  وحذذذاي  يكسوايذذذ  و رذذذ  .x 53 3.4 و  .x 53 3ا ر يكسواذذذ   ا عذذذال  ودرقصذذذا  درهودئيذذذ  

هذ يس ( ودر يكذسوب  دنتيسوكذوكس، ايوسدنس  دنتيسوكوكس، رل يكسوا   )دنتيسوكوكس فيك رر
تذذم و درذذى  ج وعذذ   دلذذس  تذذم حقنهذذ  ا ر يكسواذذ   در عرورذذ  إضذذ ف ً  درقورذذونى علذذى درتذذودرى.

درِياسوفلوكِ ِذذذيى  ذذذريج  ذذذى  وهذذذى عاذذذ سي عذذذى  در ن ِذذذا  ا ر ضذذذ اد  درحيويذذذ  هذذذ ع رجت   
رل ج وعذ   ف   ي ا درشسب ر ذاي ل ِذ  أيذ م  تت ريذ  ر سحلذ   ذ  اعذا د صذ ا   د  وكِيِليىو

رعاو  در يكسوب درقورذونى. وتذم  محظذ  درطيذوس درِياسوفلوكِ ِيى در عادا ا  نتيسوكوكس و
 3 ذى  رتطوس دلأعسدض وتِجيل ح    درن وق. وعنا إجسدء درص   درتشسيحي  تم وضذع نظذ م

درتجسيايذ  عذى   در حقون  على درقلب. وقذا دِذ س  درعذاو  رتحايا  ا  تأثيس در يكسوا  5إرى 
فذذى حذذيى  علذذى درتذذودرى %.5و%.5و%.5و%.4إصذذ ا  اعذذض درطيذذوس ا  ِتِذذق ء انِذذا  



Assiut Vet. Med. J. Vol. 54 No. 117 April 2008  

 

 333 

على درتودرى اين   ظهذس دنم ذ ا فذى تجويذف %.4و %.4و %.5و %.5ِجل درن وق انِا  
رل يكسواذذ   علذذى درتذذودرى ورذذم تِذذجل  %.3و %.5و %.4و %.2دراطذذيى د ي ذذى انِذذا  

أعذذسدض ظذذ هسي أو حذذ    ن ذذوق فذذى در ج وعذذ  درضذذ اط  ودر ج وعذذ   دلألذذس  در حقونذذ  
ا ر يكسوا   ودر ع رج  ا ر ض اد  درحيوي . ودظهس در حص درهِتوا ثوروجى رلطيذوس در صذ ا  

رعضذم  درقلذب  ذع دحتقذ ى فذى طايعي  ودصطن عي  ا ِتِق ء عذى وجذوا تليذف وتحلذل هيذ رينى 
دلأوعي  درا وي . توسم ودنت  خ فذى ططذ ء دركاذا  ذع تذنكس فجذو  وتنكذسر فذى درلميذ  دركاايذ . 
د تمء درحويصم  درهودئي  اإفسدرد   صليه فاسينيه ودحتق ى دلأوعي  درا وي  رنِيج درسئ   ذع 

تمف ودضح فى تل  درتميسد  ايى تحلل ا رلمي  درطمئي  در اطن  رلشعب درهودئي . و  يوجا دل
وللصذذ  دراسدِذذ  إرذذى أى  درطيذذوس در صذذ ا  طايعيذذ  دو دلألذذس  در صذذ ا  ا رعذذاو  درتجسيايذذ .

رلعذاو  در يكسوايذذ  اوس ودضذذح فذذى تنذ    ظهذذوس حذذ    د ِتِذذق ء فذى اذذادس  درتِذذ يى وقذذا 
دراكتيذس  فذى ياحض  رذ  تلذ  د فتسدضذ   درِذ اق   ذى د ِذتاع ا دركلذى روجذوا اوس رل ِذاب 

 ظهوس د ِتِق ء فى دراج ج.
 

SUMMARY 
 

This study was performed to investigate the existence of bacterial 

etiology in development of ascites in broiler chickens. Samples of heart, 

lung, spleen and liver were collected from broiler chickens suffered from 

ascites (45 diseased and 52 freshly dead) for bacteriological and 

histopathological examinations from different farms at Ismailia 

province. The results showed that the overall incidence of bacterial 

isolation from ascitic birds were (55.67%) while, (44.33%) was negative 

for bacterial isolation. The most frequently isolated bacteria were 

Enterococcus spp. (52.5%), and E. coli (22.68%) besides Klebsiella 

pneumoniae 3.09%, Pseudomonas aeruginosa 1.09%, Citrobacter 

4.12%. and Staphylococcus (6.18%). Enterococcus spp. was identified 

as Enterococcus faecalis, Enterococcus durans, Enterococcus hirae. 
Escherichia coli isolates were found serologically to be belong to 078, 

0111 and untypable. Isolated Enterococcus spp. were highly sensitive to 

amoxicillin and sensitive to ciprofloxacin and enrofloxacin while they 

were resistant to Aminoglycoside (gentamycin and streptomycin), 

tetracycline and Chloramphenicol. Isolated E. coli was resistance to 

amoxicillin and erythromycin and sensitive to ciprofloxacin, 

enrofloxacin and gentamycin. Experimental infection of 18 day-old 

chickens inoculated intraabdominal and intratracheal with approximately  

3 X 107 CFU and 1.5 X 107 (Enterococcus faecalis, Enterococcus 

durans, Enterococcus hirae) and E. coli respectively in addition to,  

another same inoculated groups and treated with susceptible antibiotics 

as combination of Ciprofloxacin and Amoxicillin in drinking water for 

five successive days post infection for enterococus spp groups and 
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ciprofloxacin alone for E. coli infected group. Birds were monitored 

daily for clinical signs and mortalities .At necropsy a subjective scoring 

system was devised to quantify challenge effect by assigning each heart 

score of 1 to 4. the average of birds exhibiting ascites were 

60%,40%,50% and 20% while mortalities were 60%,40%,50% and 50% 

as well as birds developing ventricular cavity were 80%,50%,40% and 

10% for (Enterococcus faecalis, Enterococcus durans, Enterococcus 

hirae) and  E. coli infected groups respectively. All infected and treated 

birds developed neither clinical signs nor mortalities. No clinical signs 

or gross lesions were demonstrated in control birds. Histopathological 

examination revealed epicardial fibrosis, hyaline degeneration of 

myocardial muscles, thickening of the fibrous tissue of the hepatic 

capsule, vacuolar degeneration and necrosis. The Lung showing 

serofibrinous exudates inside the alveoli and congestion of the blood 

vessels, desquamation of the epithelial cells of the bronchioles. No great 

differences was found in histopathological finding between naturally and 

experimentally infected birds  It could be concluded that bacterial agents 

have a considerable role in development of ascites in broiler chickens. It 

clearly refutes the postulation of complete exclusion of infectious agents 

as an etiology of ascites development in broilers 
 

Key words: Broilers, ascites,Enterococcei, antibiotic sensitivity 
 

INTRODUCTION 
 

Over the past 30 years, cardiopulmonary diseases have become 

an escalating concern for the commercial broiler industry. Ascites is a 

major cardiopulmonary condition in young chickens that causes 

economic losses by increase the incidence of mortality due to premature 

death, as well as carcass condemnation at processing (Tankson et al., 

2002c) and (Druryan et al., 2007). 

This condition was first recognized in fast-growing chickens 

reared at high altitudes, i.e., above 3,500 m (Julian, 1998), afterward it 

was reported in both normal and high attitudes. It has been termed heart 

failure syndrome," "water belly," and "pulmonary hypertension 

syndrome" (PHS) (Tankson, 2001). It is characterized by an excessive 

amount of serous fluid (amber or clear plasma-like fluid) accumulated in 

the pericardial sac, hepatic tree, and/or peritoneal cavity (Tafi and 

Karima 2000). 

The average incidence of ascites in broiler flocks worldwide is 

4.7% (Maxwell and Robertson 1997). 
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Ascites secondary to right ventricular failure (RVF) occurs 

worldwide in growing broiler chickens and is a significant cause of 

mortality in many flocks (Saif et al., 2003). Pulmonary hypertension 

syndrome is caused by insufficient oxygen saturation in the blood. The 

heart compensates by increasing contractility of the right ventricle to 

deliver more blood to the pulmonary tree. Thus, pulmonary hypertension 

occur. Over time, the right ventricular wall hypertrophies, then dilates. 

This leads to right ventricular failure, accumulation of ascitic fluid in 

serous cavities and finally death (Julian, 1993). 

Mortality due to ascites syndrome can range up to 5% in broiler 

flocks and up to 20% in heavier roaster flocks (Janice, 2003). 

Research indicates that there are many physiological and pathological 

explanations as to why PHS occurs. These reasons include 

environmental, nutritional, chemical, genetic, strain type, and 

management of the broiler. Even though these are well-founded 

explanations, one explanation that has not been evaluated is bacteria. 

Microbial pathogens have not been implicated as a cause of 

ascites in any animal. Until, Tankson et al. (2001) reported that heart 

and lungs of broilers do not have a permanent bacterial flora; however, 

different bacteria were found in these organs. Thus, he found some of 

these bacteria seemed to be a logical choice to investigate as a putative 

causative agent of ascites in broilers. Enterococcus faecalis (E. faecalis) 

has been recently added to the list of agents and conditions that cause 

PHS. It is part of the normal flora of the intestinal tract in humans and 

chickens (Tankson et al., 2002 c). Yamaguchi et al. (2000) induced 

ascites experimentally in broiler chickens using Escherichia coli. In spite 

of this, many researches exclude generally infectious agent as a possible 

cause of ascites. Therefore, the objective of this study was to determine 

if bacteria can cause PHS and consequently ascites developed in broiler 

chickens by:-  

- Isolation and identification of bacteria existed in the heart and lungs of 

ascitic broilers.  

- challenging the broiler chickens with more frequently isolated bacteria 

to determine if signs of ascites develop.  

- As well as determining their patterns of antimicrobial resistance.  

- Investigation of pathological alteration in different organs in the 

affected birds. 

 

MATERIALS and METHODS 
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Birds and samples: 

A total no of 97 birds suffered from ascites (45 diseased and 52 

freshly dead) were collected from different farms at Ismailia province. 

Complete clinical signs and postmortem examination were carried out 

on diseased and dead birds respectively. Samples of heart, lung, spleen 

and liver were collected for bacteriological examination as well as 

histopathological examination. 

Bacteriological examination: 

Samples of heart, lung, spleen and liver as well as pericardial 

fluids were inoculated into nutrient broth, brain heart infusion broth and 

incubated at 37 ○C aerobically for 24-48 hrs. Streaked over blood agar, 

brain heart infusion agar, MacConkey agar and incubated for 24-48 hrs 

at 37 ○C aerobically. 

Suspected colonies were subjected for further identification using 

colonial and cellular morphology as well as biochemical tests Quinen et 

al. (1994 and 2002). 

E.coli isolates were serotyped according to Edwards and Ewing 

(1972). 

Identification of Enterococcus spp. 

After presumptive diagnosis of suspected Enterococcus spp. 

based on gram stain and colony morphology, suspected colonies of pure 

cultures (Gram-positive cocci, catalase negative) were investigated for 

identification of Enterococcus isolates by Serogrouping for groups       

(A, B, C, D, F and G) using streptococcal grouping kit (Oxoid DR 

585A). Also tolerance to growth in 6.5% salt, bile esculin hydrolysis, 

fermentation of pyruvate, motility, pigment production, haemolysis in 

sheep blood agar, carbohydrates fermentation (mannitol, sorbitol, 

arabinose and lactose) was also accomplished according to (Linda and 

Paul, 1992). 

Antibiogram study: 

Antimicrobial susceptibility pattern of the isolated bacteria were 

determined by disc diffusion methods on Muller Hinton agar according 

to NCCLS (2002) using different chemotherapeutic agents.   

Histopathology: 

  Tissues specimens from heart, lungs, liver and spleen were taken 

from freshly dead and sacrificed chicks, fixed in 10% buffered neutral 

formalin solution, then, paraffin sections of 5 microns thickness were 

prepared and stained with Hemotoxylin and Eosin according to Bancroft 

et al. (1990). 

Pathogenicity: 
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Experimental infection design: 

Ninety-(one-day old) broiler chickens of a common commercial 

strain of both sex were obtained. Birds were reared on clean separate pen 

with food and water available ad libitium. At 18 day of age, birds were 

divided into two main groups A and B. Group (A) was divided into five 

subgroups, 10 birds each  and used in pathogenicity study while group 

(B) was divided into 4 subgroups, 10 birds each  and used for study the 

effect of susceptible antibiotic on inoculated bacteria according to the 

following scheme: 

I - pathogencity test:   (Group A): 

Subgroup 1: chickens were inoculated with 0.5 ml of broth culture 

containing 3 X 107 CFU of E. faecalis intraabdominally according to 

Tankson ,(2001) and  Tankson et al. (2001) 

Subgroup 2: chickens were inoculated with 0.5 ml of broth culture 

containing 3 X 107 CFU of E. durans intraabdominally. 

Subgroup 3: chickens were inoculated with 0.5 ml of broth culture 

containing 3 X 107 CFU of E. hirae intraabdominally. 

Subgroup 4: chickens were inoculated with 0.3 ml of broth culture 

containing 1.5 X 107 CFU of Escherichia coli (078) intratracheally 

according to Yamaguchi et al. (2000) 

Group 5: kept as Control. 

II - treatment trial:  (Group B):  
All inoculated birds received susceptible antibiotics 24 hrs post 

infection.   

Subgroup 1: chickens were inoculated with 0.5 ml of broth culture 

containing 3 X 107 CFU of E. faecalis intraabdominally and treated with 

combination of ciprofloxacin and amoxicillin in drinking water for five 

successive days post infection. 

Subgroup 2: chickens were inoculated with 0.5 ml of broth culture 

containing 3 X 107 CFU of  E. durans intraabdominally and treated with 

combination of ciprofloxacin and amoxicillin in drinking water for five 

successive days post infection 

Subgroup 3: chickens were inoculated with 0.5 ml of broth culture 

containing 3 X 107 CFU of E. hirae intraabdominally and treated with 

combination of ciprofloxacin and amoxicillin in drinking water for five 

successive days post infection. 

Subgroup 4: chickens were inoculated with 0.3 ml of broth culture 

containing 1.5 X 107 CFU of Escherichia coli (078) intratracheally and 

treated with ciprofloxacin alone in drinking water for five successive 

days post infection. 
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Chicken were monitored daily for clinical signs of fatigue, 

increase respiratory rate and ascites. All birds showing clinical signs 

were marked. At the end of the experiment, birds were sacrificed and 

detailed postmortem examinations were carried out. A subjective scoring 

system was devised to quantify challenge effects by assigning each heart 

score of 1 to 4 according to (Tankson et al. 2002 b). A score of 1 was 

given if the heart appeared normal and possessed normal muscular tone. 

A score of two was assigned if a cavity or depression was visible on the 

exterior surface of the RVW and if the heart possessed normal muscular 

tone. A score of three was assigned if the RVW exhibited the cavity and 

the heart was slightly flaccid. Finally, a score of four was assigned if the 

cavity was present and the heart was very flaccid. 
 

RESULTS 
 

Clinical signs: 

Clinically affected broilers are smaller than normal and listless 

with ruffled feathers, pale shrunken comb, reluctant to move, and were 

dyspneic, increase respiratory rate and cyanotic. Severely affected birds 

had abdominal distension (Fig.1). Some birds died suddenly before 

ascites develop. 

Post mortem lesion: 

 The postmortem lesions were severe marked venous congestion 

with deep red colour of the carcasses musculature (Fig.2). Accumulation 

of straw yellow to tinged with blood fluid in the pericardial sac and /or 

abdominal cavity were seen. The liver of the affected birds varied from 

swollen and congested, or firm and irregular with edema and had fibrin 

adherent to the surface. Lungs are congested and edematous. The heart 

showed cardiac enlargement includes dilation of the right atrium, and 

vena cava as well as the right ventricle and hypertrophy of both the right 

ventricle and right muscular atrioventricular valve. Nodular thickening 

of the atrioventricular valves is characteristic of hearts from ascitic birds. 

Hydro pericardium was also present. 

Bacteriological examination: 

The results of bacteriological examination revealed that the 

overall incidence of bacterial isolation from ascitic birds were 55.67% 

while 44.33% was negative for bacterial isolation (Table 2). 

Enterococcus spp. E. coli, Klebsiella pneumoniae, Pseudomonas 

aeruginosa, Cirobacter and Staphylococcus are the most common 

isolated bacteria with variable percentages from diseased and freshly 

dead ascitic birds as shown in Table (1). High prevalence of 
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Enterococcus spp. were isolated 23/45 (51.11)%, and 28/52 53.84% 

respectively from diseased and dead birds. Escherichia coli isolates were 

found serologically to belong to 078, 0111 and untypable serotypes.  

Identification of Enterococcus spp. 

Pure culture of Enterococcus spp. appeared as grey transparent to 

white colonies 0.5-1 ml in diameter .They were gram positive cocci 

observed single, pairs or short chain, reacting with group D of 

serological scheme of Lancfield, Catalase negative, non motile, grow on 

MacConkey agar and BHI agar supplemented with 6.5% NaCl. 

Table (3) showed that Enterococcus species were identified as 

Enterococcus faecalis, Enterococcus durans, Enterococcus hirae.  

Enterococcus faecalis was isolated in more chicken and at more time 

than any other bacteria 35/51 (68.63%) followed by Enterococcus 

durans 10/51(19.6 %), Enterococcus hirae 6/51 (11.76 %) as shown in 

table (4). Table (5) showed the results of antimicrobial sensitivity 

patterns of Enterococcus spp. isolated from ascitic birds.  

Experimental study: 

Clinical signs, P.M and mortality rate of experimentally infected 

chickens was summarized in table (6). Clinically, the inoculated non-

treated birds showed increased respiratory rate, reduce exercise tolerance 

and ruffling of feather from 4 - 7 days post infection.  Some birds 

showed distended abdomen with pale head 11 days post infection. 

At necropsy the demonstrated lesions interpreted as picture of 

septicemia including general hyperemia, dark liver with hepatomegaly , 

spleenomegaly (Fig. 4). Perihepatitis and pericarditis were also 

observed. Some birds showed straw yellow fluid occupying the 

abdominal cavity Fig. (3). Liver was congested and some birds 

developed hydropericardium (Fig. 5). No birds were found to be 

suffering from both ascites and pericarditis especially in E.coli infected 

group. Hearts were severely enlarged showing visible cavity in the 

external right ventricular wall (RVW) (Fig. 7 and 8). The average 

incidence of cavity occurrence were 80, 50, 40 and 10  in groups 1, 2, 3 

and 4 respectively. Additionally the average incidence of cavity 

formation for Enterococci spp. was (17/30) 56.66 %. Other hearts 

showed typical postmortem cardiac enlargement associated with ascites 

as left and right ventricular dilation. 

Mortality rate were 60%, 40%, 50% and 50% for Enterococcus 

faecalis, Enterococcus durans, Enteococcus hirae and E. coli  

respectively. Control group did not develop any clinical signs and 

mortalities were not recorded. 
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Neither clinical signs nor mortalities were recorded in all infected 

and treated groups. Table (7) shows the incidence of bacterial recovery 

from inoculated birds at the end of the experiment. 

The results of histopathological examinations: 

A- Natural ascites syndrome:  

Heart showed epicardial fibrosis due to proliferation of collagen 

fiber and fibrocytes (Fig. 9)., in addition to hyaline degeneration and 

destruction of cardiac muscle fiber with leucocytic infiltration and 

edema among the cardiac muscle fiber (Fig. 10). Lung revealed 

serofibrinous pneumonia. congestion of the pulmonary blood vessels. 

The alveoli were filled with serofibrinous exudates containing 

mononuclear cells mainly lymphocytes and macrophage, in addition to 

collapse and compensatory emphysema The bronchi and bronchioles 

showed hyperplasia and desquamation of their epithelial cells with 

perbronchial mononuclear cells infiltration (Fig. 11). Liver: showed 

vacuolar degeneration and necrosis of the hepatic cells together with 

severe congestion and dilation of the hepatic sinusoid and central veins 

,thickening and hyalinization of the fibrous tissue of the hepatic capsule 

could be seen (Fig. 12). Spleen showed congestion of the splenic blood 

vessels with thickening in their walls. Splenic tissues revealed necrosis 

and depilation of hypatocytes of the white bulb (Fig. 13) the splenic 

capsule is thickened and covered by fibrin mononuclear cells. 

B- Experimentally infected chicks: Showed similar signs and lesions 

to the naturally infected chicks. No great difference was observed 

between the different groups. Heart: revealed hyaline degeneration and 

necrosis of the cardiac muscle fiber with edema. The destructed cardiac 

muscle were replaced by fibroblast and mononuclear cells (Fig. 14). The 

pericardium and epicardium were thickened by dilated congested blood 

vessels and proliferation of fibers and fibroblast. Lung: showed 

congestion of the blood vessels with perivascular edema and hyperplasia 

of the endothelial cells lining the blood vessels with thickening and 

hyalinization of their wall. The alveoli contained fibrinous exudates 

mixed with mononuclear cells .also the pulmonary tissue showed 

thickening in the interlobular septa by dilated congested blood vessels 

and  fibrinous fluids (Fig. 15). Spleen showed congestion and dilation of 

the splenic blood vessels with hyperplasia of the endothelial lining 

Bl.Vs. Splenic tissues revealed necrosis and depletion of lymphocytes of 

the white bulb. Thickening of the splenic capsule was observed. Liver 

showed thickening of the fibrous tissue of the hepatic capsule. 

Proliferation of the fibrous tissue, edema and leucocytic infilteration 
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were observed in the portal area, in addition to congestion and dilation 

of the hepatic sinusoid and central vein. The hepatic cells showed 

vacuolar degeneration and necrosis (Fig.16). 
 

Table 1: Bacteria isolated from ascitic chicks 
 

 

N= no. of examined birds. 

N.B mixed infection was encountered and more than one microbe was isolated from the same 

sample simultaneously. 
 

Table 2: incidence of positive and negative broilers for bacterial 

isolation. 

 

Table 3: Results of identification and some characteristics of the 

isolated Enterococcus spp. 
 

Test result  
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Table 4: The incidence of isolated and identified Enterococcus spp. 

From diseased and dead birds. 
 

 

Enterococcus  spp. 

Diseased birds 

N=23 

Dead birds 

N =28 

 

Total no. of 

isolates No. % No. % 

 

Isolated bacteria 

Diseased birds 

N=45 

Dead birds 

N =52 

No. % No. % 

Enterococcus  spp. 23 51.11 28 53.84 

Escherichia coli 10 22.22 12 23.07 

Klebseilla pneumoniae. 1 2.22 2 3.84 

Pseudomonas aeruginosa 1 2.22 - 0.0 

Staphylococcus spp. 3 6.66 3 5.76 

Citrobacter spp. 2 4.44 2 3.84 

Diseased birds 

N=45 

Dead birds 

N =52 

total incidence  

N = 97 

Positive Negative Positive Negative Positive Negative 

No. % No. % No. % No. % No. % No. % 

24 53.33 21 46.67 30 57.69 22 42.31 54 55.67 43 44.33 
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Enterococcus faecalis 14 60.86 21 75 35 

Enterococcus durans 5 21.73 5 17.85 10 

Enterococcus hirae 4 17.39 2 7.14 6 
 

N= no. of isolated enterococcus spp. 

 

Table 5: Number and frequency of antimicrobial sensitivity patterns of  

Enterococcus spp. Isolated from ascitic birds 
 

 Enterococcus 

faecalis 
N1/N2 (%) 

Enterococcus 

durans 
N1/N2 (%) 

Enterococcus 

hirae 
N1/N2 (%) 

Escherichia 

coli 
 

N1/N2 (%) 

Amoxicillin  (AM – 10  μg) 34/35  ( 97.14 ) 9/10 (  90 ) 5/6 (  83.33) 0/22 ( 0.0) 

Chloramephenicol (C- 10 μg) 17/35 (48.57) 3/10 (30) 2/6 (33.33) 12/22 (54.54) 

Enrofloxacin (Enr-10 g) 28/35 (80) 7/10 (70) 4/6 (66.66) 20/22 (90.90) 

Ciprofloxacin (Cip-5 g) 27/35 (77.14) 8/10 (80) 5/6 (  83.33) 19/22 (86.35) 

Gentamycin (Gn- 10  μg) 13/35 (37.14) 4/10 (40) 3/6 (50) 19/22 (86.35) 

Erythromycin (E – 15 μg) 18/35 (51.42) 5/10 (50) 3/6 (50) 0/22 (0.0%) 

Streptomycin (S-10 g) 14/35 (40) 4/10 (40) 3/6 (50) 14/22 (63.63) 

Tetracycline 10/35 (28.57) 2/10 (20) 1/6 (16.66) 12/22 (54.54) 
 

N1 = Number of sensitive isolates. 

N2 = Total number of isolates. 

 

Table 6: The results of clinical signs, postmortem and mortality 

percentage of experimentally inoculated birds 
 

 
 

Inoculated bacteria 

Ascites 
 

Pericarditis Enlarged 
right or left 

ventricle and 

cavity 
formation in 

RVW 

Grossly normal  
 

Mortality % 

 

No. 

 

% 

 

No. 

 

% 

 

No. 

 

% 

 

No. 

 

% 

Enterococcus faecalis 6/10 60 2/10 20 8/10 80 0/10 0.0 60 

Enterococcus durans 4/10 40 1/10 10 5/10 50 1/10 10 40 

Enterococcus hirae 5/10 50 0/10 0.0 4/10 40 1/10 10 50 

Escherichia coli 2/10 20 4/10 40 1/10 10 3/10 30 50 

Control - - - - - - 10/10 100 0.0 
 

 

RVW = Right Ventricular Wall. 

 

Table 7: Recovery of bacteria from experimentally inoculated chicks  
 

Organs 

 

 

Escherichia 

coli 

Enterococcus  

faecalis 

Enterococcus 

durans 

Enterococcus 

hirae 

Total 

 

No. 

 

% 
 N1/N2 (%) N1/N2 (%) N1/N2 (%) N1/N2 (%) 
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Heart 6/10 (60) 10/10 (100) 7/10 (70) 8/10 (80) 31 77.5 

Lung 7/10 (70) 8/10 (80) 5/10 (50) 4/10 (40) 24 60 

Spleen 7/10 (70) 7/10 (70) 3/10 (30) 4/10 (40) 21 52.5 

Liver 5/10 (50) 4/10 (40) 2/10 (20) 4/10 (40) 15 37.5 
 

N1 = Number of samples that possessed bacteria. 

N2 = Total number of samples. 
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LIST OF FIGURES 
 

Fig. 1: Naturally infected birds showed ruffling of feather, reluctant to 

move and distended abdomen  

Fig. 2: Naturally infected birds marked venous congestion thought the 

carcasses with deep red colour of musculature. 

Fig. 3: Experimentally infected chicks with straw yellow fluid 

occupying the abdominal cavity. 

Fig. 4: Experimentally infected chicks showed dark hepatomegaly , 

spleenomegaly and markedly enlargement  right and left 

ventricles of the heart 

Fig. 5: hydropericardium of experimentally infected birds. 

Fig. 6: Enlarged heart (right) compared with a normal heart (left) of 

experimentally affected chicks. 

Fig. 7: Cross section through the enlarged heart at free edge level  

showing thinning, dilation and hypertrophy of the right 

ventricle compared with a transverse section through the 

normal heart 
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Fig. 8: Hearts from experimentally infected chickens' illustrating the 

scoring system. Heart with normal appearance score of 1. 

(Left). Cavity in the external surface of RVW (right ventricular 

wall) score of 2.  (Middle) .Flaccid heart in the right score 3.  

Fig. 9: Heart of naturally infected chicks with ascites showing epicardial 

fibrosis, hyaline degeneration, destruction of cardiac M.F with 

edema and leucocytic infilteration. H&E. X 100 

Fig. 10: Heart showing edema among degenerated cardiac M.F with 

leucocytic infiltration. H&E.   X 100  

Fig. 11: Lung of naturally infected chicks showing serofibrinous 

exudates inside the alveoli and congestion of the blood vessels 

in addition to collapse and compensatory emphysema.       

H&E. X 100 

Fig. 12: Liver naturally infected chicks showing thickening and 

hyalinization of the fibrous tissue of the hepatic capsule.                                            

H&E. X 100 

Fig. 13: Spleen naturally infected chicks showing necrosis and depletion 

of lymphocytes of the white bulp and congestion of splenic 

blood vessels. H&E. X 100 

Fig. 14: Lung of experimentally infected chicks showing congestion of 

blood vessels with perivascular edema and fibrinous exudates 

inside the alveoli.   H&E. X 100 

Fig. 15: Heart of experimentally infected chicks showing edema 

leucocytic infiltration among hyaline degeneration of cardiac 

muscle fiber.  H&E.  X 300 

Fig. 16: Liver of experimentally infected chicks showing vacuolar 

degeneration and necrosis of the hepatic cells with congestion 

of blood vessels. H&E. X 300 
 

DISCUSSION 
 

Ascites syndrome in broilers is an often-fatal cascade of events 

that result in cardiac anomalies including an enlarged, flaccid heart, and 

right ventricular hypertrophy, as well as an accumulation of fluid in the 

abdominal cavity (Janice 2003). 

Clinically affected broilers were smaller than normal, listless 

with ruffled feathers and pale shrunken comb. Severely affected birds 

have abdominal distension increase respiratory rate. The postmortem 

lesions were severe marked venous congestion carcasses with deep red 

colour of the carcasses musculature. The heart showed cardiac 

enlargement including dilation of the right atrium and the right ventricle 
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and hypertrophy of both the right ventricle and right muscular 

atrioventricular valve. Hydropericardium also present. Similar clinical 

signs and postmortem findings of ascitic chickens were reported by Tafi 

and Karima, (2000); Saif et al. (2003) and Olkowski et al. (2007). 

The heart and lungs do not harbor bacteria as a part of the normal 

flora of broilers (Tankson et al., 2002a). In fact, attempts to isolate 

bacteria from the heart and lungs of apparently healthy chicks have not 

been reported. But when chicks are stressed, bacteria often penetrate 

protective barriers of the respiratory tract and inflict damage to the heart 

and lungs (Tanksons et al., 2002 a & c). 

Bacteriological examination of heart, lungs, liver and spleen of 

naturally affected birds revealed the isolation of Enterococcus spp.       

E. coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Citrobacter 

and Staphylococcus (51.11 and 53.84%), (22.22% and 23.07%), (2.22% 

and 3.84%), (2.22% and 0.0%), (6.66% and 5.76%) and (4.44% and 

3.84%) from diseased and freshly dead ascitic birds. This result nearly 

coincided with that of (Tankson, 2001) and (Tankson et al. 2002a). In 

addition, Janice, (2003) reported that all ascitic birds were victims of 

bacterial or viral infection.  

Tottori et al.( 1997) and Saif et al. (2003) reported that Increased 

resistance to blood flow through the lung due to lung damage as a 

consequence of infectious agents can cause pulmonary hypertension and, 

consequently, right ventricular failure and ascites developed. Simply, 

when the lungs cannot meet the demand for oxygen it sends a signal to 

the brain to increase blood flow. The heart then begins to beat faster and 

increases blood flow. The right ventricle is undersized and the heart 

cannot handle the returned backpressure. This backpressure causes an 

over pressure in the liver, which in turn starts to seep plasma into the 

body cavity (Water Belly) Therefore, either the liver shuts down or the 

heart developed anomalies causing death. (Janice, 2003). 

Concerning, the result of Enterococcus identification, pure 

cultures of Enterococcus colonies on blood agar varied from pinpoint 

from 0.5 mm to 1.0 mm in diameter. They were grey transparent to 

white and surrounded by a more or less pronounced zone of haemolysis. 

They were Gram positive, catalase negative cocci and tolerate growth on 

NaCl 6.5%. They were identified based on their biochemical properties 

as Enterococcus faecalis, Enterococcus durans and Enteococcus hirae, 

similar colonial morphology and biochemical characters were reported 

for Enterococci identification by (Murray, 1990), (Linda and Paul 1992) 

and (Quinn et al. 1994 & 2002).   
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Although, different species of bacteria were isolated and 

identified from heart, lungs of ascitic chicks. None of the isolated 

bacteria was found to be resident in any organs. However, Enterococcus 

faecalis notably was found at rate of (35/75) 46.66% from all examined 

samples .This observation was completely agreed with (Tankson et al. 

2002a) they reported that, different bacteria species were isolated from 

the heart and lungs of chickens. Only one bacterium Enterococcus 

faecalis, was isolated at every sampling and more time than other 

bacteria. In the same context Enterococcus faecalis constitute 68.62% 

(35/51) from the isolated Enterococcus spp. Followed by Enterococcus 

durans and Enterococcus hirae which were isolated at rate of 19.60% 

(10/35) and 11.76% (6/51) respectively. This result was supported by 

Sebastian (2007) who declared that enterococcus spp are inhabitant of 

intestinal tract of human, animals and chickens. Approximately 85-90% 

of the enterococcal infections are attributed to Enterococcus faecalis, 

which was previously refered as Streptococcus faecalis. When it 

inadvertently enters circulation, it can cause endocarditis. Also Smyth 

and McNamee, (2001) reported that the most common enterococcus spp 

causing septicaemia and localized infection in poultry are Enterococcus 

faecalis, Eenterococcus durans and Enteococcus hirae . 

Chadfield et al. (2005) reported that infections with E. hirae 

appear to include young chickens with majority of septicemia and 

endocarditis affection in the right side of the heart. Attention has focused 

on enterococci not only because their increasing role in infection, but 

also of their remarkable and increasing resistance to antimicrobial agents 

(Murray, 1990 and Tejedor et al. 2005). 

Our results revealed that Enterococcus spp. were found to be 

highly sensitive to amoxicillin and sensitive to enrofloxacin and 

ciprofloxacin while they were resistance to Aminoglycoside 

(gentamycin and streptomycin), tetracycline and Chloramphenicol. 

(Lukaasova and Sustackova, 2003; Urumova et al., 2005; and Paulo et 

al., 2007) recorded similar observation. Bogaard et al. (2002) found that 

Enterococcus spp isolated from poultry were highly resistance to most 

antibiotic used including aminoglycosides and susceptible to amoxicillin 

and ciprofloxacin 

Regarding, the experimental study, the inoculated birds showed 

increase respiratory rate, reduce exercise tolerance and ruffled feather 

from 4 to 7 days post infection. Some showed distended abdomen with 

pale head 11 days post infection.  
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While post mortem lesion showed septicemia including general 

hyperemia, hepatomegaly, spleenomegaly perihepatitis, pericarditis. 

Some birds showed straw yellow fluid occupying the abdominal cavity, 

liver was congested and showed dark red discoloration and some birds 

developed hydro-pericardium, similar clinical signs and postmortem 

lesion were recorded in experimental infection induced by Tankson et al. 

(2001 & 2002 c); Yamaguchi et al. 2000 and Chadfield et al., 2005 

The incidence of ascites development was 60%, 40%, 50% and 20% for 

Enterococcus faecalis, Enterococcus durans, Enterococcus hirae and E. 

coli respectively. Tankson et al. (2002 c) reported similar results where, 

they induced 70% ascites in chickens inoculated with Enterococcus 

faecalis. Also, Yamaguchi et al (2000) reported that ascites was 

produced in 14% of broilers inoculated with E. coli (0111) 

intratracheally. 

No doubt that pulmonary hypertension syndrome plays a 

significant role in the pathogenesis of ascites in broiler chickens 

(Olkowski et al., 1998). An early sign of PHS in chickens is a cavity or 

depression on the external surface of the right ventricular wall, similar to 

that caused by hypoxia (Julian, 1988 and Hoerr, 1988).  

The results also showed that hearts of experimentally infected 

birds developed visible cavity formation in the wall of right ventricle 

especially in Enterococcus inoculated groups with high incidence in E. 

faecalis (60%). A heart scoring system was based upon this visible 

external cavity on the RVW which completely agreed with heart scoring 

system observed by (Tankson et al., 2001). Who showed that this 

depression occurred on the external surface of the RVW of 95% of 

chickens administered E. faecalis, at dose of 2 × 107 organisms either 

intra-abdominally or by the intravenous routes. In the same context, PHS 

results when blood pressure in the pulmonary tree increases (Julian, 

1988 and Hoerr, 1988). Backpressure causes the right ventricle of the 

heart to become overworked. This leads to right ventricular hypertrophy 

and thinning of the RVW (Julian, 1988). The visual manifestation of this 

damage to the RVW in chickens is a cavity on the external surface of the 

right side of the heart. However, the cavity in the RVW develops before 

accumulation of ascites fluid in the abdominal cavity. Thus, the scoring 

system was able to differentiate birds challenged from non-challenged 

controls. 

No bird was found to be suffering from both ascites and 

pericarditis especially in E. coli infected group. It can be suggested that 

experimental E. coli inoculation into the trachea of these broilers can be 
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divided into two disease patterns. In the first, the body weight decreased 

because of development of E. coli septicemia, with some deaths. In these 

cases, the birds did not develop ascites. In the second pattern, the birds 

continued growing during and after respiratory problems, and some birds 

developed ascites, enlargement of the RV, or mild pericarditis. This may 

be attributed to the lack of oxygen caused by the lung lesion and that the 

RV is enlarged because of its work overload pumping sticky blood 

through the capillary bed of the lung. Such suggestion is completely 

agreed with Yamaguchi et al. (2000). 

All infected and treated birds developed neither clinical signs nor 

mortalities, this may be attributed to the potent action of susceptible 

antibiotic used which hinder the effect of the inoculated bacteria and 

prove that bacteria have a considerable role in development ascites 

syndrome in comparison to infected non-treated groups. 

All control birds used for experimental study were negative by 

culture for the challenge strains used in the study and no clinical signs or 

gross lesions were demonstrated in these birds. 

Concerning histopathological study, there were no great 

difference between naturally infected birds with ascites and 

experimentally induced ascites birds. The main cardiac histological 

lesions were epicardial fibrosis, hyaline degeneration of myocardial 

muscles and destruction of cardiac muscle fiber with leucocytic 

infiltration and edema among the cardiac muscle .Hepatic changes were 

thickening of the fibrous tissue of the hepatic capsule, vacuolar 

degeneration and necrosis of the hepatic cells together with severe 

congestion and dilation of the hepatic sinusoid. While spleen showed 

congestion and dilation of the splenic blood vessels with hyperplasia of 

the endothelial lining Bl.Vs. depletion of lymphocytes of the white bulb 

and thickening of the splenic capsule was observed. 

Lung showed serofibrinous exudates inside the alveoli and 

congestion of the blood vessels, desquamation of the epithelial cells of 

the bronchioles in addition to collapse and compensatory emphysema. 

Similar findings were reported by Nakamura et al. (1999) Cardiac 

histologic lesions of ascitic birds, included myocardial degeneration  

with and pericardial fibrosis while the liver showed ,hepatic 

degeneration, necrosis and hepatic capsule fibrosis. Also Tafi and 

Karima, (2000) found that the histopathological changes in naturally  

affected chickens by ascites syndrome were congestion, dilatation of 

parabronchi and adjacent air capillaries, hypertrophy of smooth muscle 

of parabronchial walls of lung. Congestion, oedema and myofiber 
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degeneration of heart, pronounced dilatation of sinusoids, atrophy and 

degeneration of hepatocytes, marked thickening of capsule, congestion, 

disappearance of white bulb and mild to severe thickening of capsule in 

the spleen. Tottori et al. (1997) and Yamaguchi et al. (2000) found that 

in an experimentally induced ascites in chickens, the main lesions in 

lung were moderate hyperplasia of the bronchial epithelium, 

lymphocytic infiltration of the mucosal lamina propria,. Minimal 

inflammatory cell infiltration was found in the liver capsule and between 

the myofibrous tissue in the heart, accompanied with edema in the 

interstitial tissue and congestion, sometimes with hemorrhages. 

Finally, ascites syndrome in broilers is an often-fatal cascade of 

events that results in cardiac anomalies including an enlarged heart, and 

right ventricular hypertrophy, as well as an accumulation of fluid in the 

abdominal cavity. No doubt that respiratory diseases and consequently 

lung damage caused by infectious agents' leads to hypoxemia and tissue 

hypoxias that are very prominent features in ascites.  

 Different bacterial agents were isolated from ascitic birds 

specially Enterococcus faecalis, enterococcus durans, Enterococcus 

hirae and E. coli with variable percentage and they were able to induced 

ascites in experimentally infected chicks besides many cardiac 

anomalies. So, our results clearly refutes the postulation of completely 

exclusion of infectious agents as an etiology of ascites development in 

broilers. 
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