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A B S T R A C T 
 
This study was conducted on 88 broiler chicks from one day to five days. They were collected from 
three hatcheries at two governorates to detect the prevalence of infection by Aspergillus spp and/or E. 
coli serotypes. This study revealed that the prevalence was 35.2%,43.2% and 18.2%for E. coli 
serotypes, Aspergillus spp and both infection together, respectively. The clinical signs of the examined 
broiler chicks appeared as weakness, respiratory manifestation (gasping) and diarrhea. The postmortem 
lesions were mainly on lungs and air sacs which appeared congestion, white nodules in lungs and 
yellowish white cheesy materials on air sacs and lungs. Some chicks showed signs of enteritis. 
Bacteriological and mycological examinations for collected broiler chicks revealed that E. coli O125 
and Aspergillus fumigatus were the most common isolates. Experimental infection of 124 one-day old 
broiler chicks which checked and confirmed to be free from both infectious agents with inoculation of 
E. coli O125 (intranasal/ one dose) and/or Aspergillus fumigatus (intra air sacs/one dose) showed 
weakness, respiratory manifestation(gasping), diarrhea, congested lungs and cheesy materials on lungs 
and air sacs. Reisolation and identification revealed positive results for infectious agents. 
Histopathological examination was also described. Concerning to growth performance and mortality 
rate, dual infection showed much decrease in weight and increase in mortality rate than single infection. 
In conclusion the dual infection has more pathogenic effect than single infection. 

Keywords: Aspergillus fumigatus, E. coli, broilers, intranasal and intra air sacs inoculation. 

  (http://www.bvmj.bu.edu.eg)               (BVMJ‐30(1): 283‐294, 2016) 

1. INTRODUCTION  

vian colibacillosis is an infectious 
disease of birds caused by 
Escherichia coli, which is 

considered either primary pathogen or a 
secondary pathogen. Colibacillosis is one of 
the principal causes of mortality and 
morbidity in chickens and turkeys resulting 
in significant economic losses in poultry 
industry, which translates into multimillion-
dollar annual losses for all facets of the 
world’s poultry industry (Barnes et al., 
2008). The pathogenicity of E. coli for 
chicken has been correlated with numerous 
extrinsic and intrinsic bird-related factors 
and conditions. The extrinsic factors 
include environment, exposure to other 
infectious agents, virulence, levels and 
duration of exposure. The intrinsic factors 

affecting susceptibility includes age, route 
of exposure, active and passive immune 
status and breed of chickens.  (Piercy and 
West, 1976). Pulmonary aspergillosis is the 
most common form of the disease in avian 
species and is seen most frequently in young 
broiler chicken, turkey poults, young, 
mature and breeder turkey (Pier& Richard, 
1992). Distribution of aspergillosis across 
the United States lead to mortality losses 
from the disease results in financial losses 
of more than 11 million dollars yearly, 
however, losses from carcass condemnation 
typically for outstrip mortality losses 
(Bounel and Imerman, 2000). 

2. MATERIAL AND METHODS 

A
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2.1. Collection of chicks 

2.1.1. Collection of examined broiler 
chicks: 

A total of 88 one day old Hubbard chicks 
were collected from three different 
hatcheries (Al-Salheen Company at Al-
Mansoura- Rommana Company at Gamasa 
and Ommat Company at Wadi El-natroon), 
some of them were dead and the others were 
life both dead and life chicks were 
transported to the lab of poultry diseases 
department –faculty of veterinary medicine- 
Benha university. Clinical examination, 
postmortem examination, bacteriological 
and mycological investigation were carried 
out for the dead and condemned ones from 
one to five days. Each bird was examined 
individually with a certain serial number. 

2.1.2. Collection of chicks for 
experimentally infection with E.coli 
and/or Aspergillus: 

A total of 124 one day old Hubbard chicks 
free from E.coli and Aspergillus spp were 
purchased from Al-Dakahlia Poultry 
Company(four random chicks were taken to 
insure their freedom from infectious agents) 
and the other chicks were experimentally 
infected with the well identified strains of 
E.coli(O125) and Aspergillus (aspergillus 
fumigatus). 

2.2. Bacteriological examinations: 

One piece of lung from each chicks was 
taken and inoculated in nutrient broth for 24 
hrs at 37°C then one drop was taken to 
culture on MacConkey agar for 24hrs at 
37°C. One positive colony was taken to 
culture on Eosinmethylene blue agar 
(E.M.B) for 24hrs at 37°C under complete 
aseptic conditions. The positive cases were 
subjected to biochemical and serological 
tests at animal health researches institute at 
Dokki – Giza.  

2.3. Mycological examinations:  

One piece of lung from each chicks was 
taken, then cultured on subouraud dextrose 
agar for 5-7 days at 37°C under aseptic 
condition. One swab was taken from 

positive colony to investigate the presence 
of Aspergillusspp under microscope.  

2.4. Preparation of infectious agents for 
experimental infection:  

2.4.1. Preparation of bacterial isolates for 
inoculation: 

E. coli O125 was identified by (Animal 
health research institute at Al-Dokki– 
Giza), and prepared as 0.5ml inoculums 
containing 108 CFU of E.coli O125 the 
bacterial counting was applied through 0.5 
(1.5×108) McFarland standard for 
E.coli(Martin and Palomino, 2009) then 
applied infection by intranasal inoculation. 

2.4.2. Preparation of Aspergillus fumigatus 
for inoculation:  

The organism was routinely maintained on 
sabouraud dextrose agar plates 
supplemented with chloramphenicol 
(0.5gm/L), to obtain asexual spores 
(conidia), cultures were grown on yeast 
malt agar (0.3% yeast extract, 0.3% malt 
extract, 0.5% peptone, and 0.5% agar) at 
37°C, after 3 days growth, a large number 
of conidia was produced, The conidia were 
harvested by flooding the plates with sterile 
distilled water. They were then pelleted by 
centrifugation, washed in phosphate buffer 
saline (0.15m) and quantified using a 
malassez cell. The chick was inoculated by 
transcutaneous injection into the right 
caudal thoracic air sac, the dose of infection 
was 100 Ml spore suspension of a 3 day-old 
A.fumigatus culture containing 107spores 
(Francoisefemina et al 2007) 

2.5. Experimental design:  

A total of 124 one day old chicks were used 
to study the pathogenicity of E.coli O125 
and Aspergillus fumigatus (A.f). [Before 
infection, four chicks were taken randomly 
and sacrificed and subjected to 
bacteriological & mycological examination 
to prove their freedom from any Aspergillus 
or E.coli infection]. The remaining chick 
divided into 4 groups, each group include 
30 chicks:  
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1-The first group considered as control 
group. 2-The second group infected by 
E.coli O125 at one day old. 3-The third 
group infected by Aspergillus fumigatus at 
one day old. 4-The fourth group infected by 
E.coli O125 and Aspergillus fumigotous at 
one day old. Then these chicks were 
monitoring for three weeks. 
 

3. 3. RESULTS 

3.1. Results of collected broiler chicks: 
3.1.1. Clinical signs and postmortem 

examination: 

At this study from 88 collected broiler 
chicks there were 14 chicks (15.9%)showed 
gasping, 56 chicks (63.63%) showed 
congested lungs fig. (1), 12 chicks (13.63%) 
showed cheesy materials on lungs and/or air 
sacs fig. (2), and 4 chicks (4.54%) showed 
white nodules on lungs fig. (3). 

3.1.2. Microbial examinations: 

At present study from 88 collected chicks 
there are 35 chicks (39.77%) were free from 
E. coli and Aspergillus and 53 chicks 
(60.22%) have E.coli and/or Aspergillus 
and from these 53 chicks there were 15 
chicks have E.coli only and 22 chicks have 
Aspergillus only fig. (4),(5) and 16 chicks 
have mixed infection by E.coli and 
Aspergillus by ratio(28.3%),(41.5%) and 
(30.18%), respectively. 

3.1.3. Relation between clinico-
pathological lesions and isolated 
microorganism: 

In the present study, from 14 chicks showed 
gasping (15.9%) there are 6 chicks have 
only Aspergillus infection (42.85%) and 2 
chicks have only E. coli infection (14.28%) 
and 6 chicks have mixed infection by E. coli 
and Aspergillosis (42.85%), table (1). From 
56 chicks showed congested lungs 
(63.63%) there are 12 chicks have 
Aspergillus only (21.42%) and 9 chicks 
have E. coli only (13.84%) and 15 chicks 
have mixed infection by E. coli and 
Aspergillus (26.78%) and 20 chicks 
(35.7%) have no infection by E. coli or 

Aspergillus, table (1). From 12 chicks 
showed cheesy material on lungs or airsacs 
(13.63%), there are 2 chicks have 
Aspergillus only (16.66%) and 3 chicks 
have E. coli only (25%) and 3 chicks have 
mixed infection by E. coli and Aspergillus 
(25%) and 4 chicks have no infection by 
Aspergillus or E. coli (33.33%), table (1). 
And from 4 chicks showed white nodules on 
lungs (4.54%) there are 3 chicks (75%) have 
infection by Aspergillusonly and one chick 
(25%) have mixed infection by E. coli and 
Aspergillus, table (1). From the fore 
mentioned data there was outstanding role 
of Aspergillusspp and/or E. coli in the 
respiratory manifestation in the baby 
chicks. On the other hand, from 22 chicks 
have no clinical sings or P.M lesions (25%) 
there are 3 chicks have infection by 
Aspergillus only (13.63%) and 6 chicks 
have infection by E. coli only (27.27%) and 
one chick have mixed infection by E. coli 
and Aspergillosis (0.04%) and 12 chicks 
have no infection by E. coli or Aspergillus 
(54.54%) as appear in table (1). Results of 
mycological identification and serological 
tests for bacterial isolates revealed that, 
Aspergillus fumigatus and E. coliO125 was 
most common isolates. 

3.2. Result of experimentally infected one 
day old broiler chicks: 

3.2.1. Clinical signs and postmortem 
examination: 

These chicks showed weakness, respiratory 
manifestation (gasping), diarrhea, 
congested lungs and cheesy materials on 
lungs and air sacs. 

3.2.2. Mortality 

The mortality of these groups recorded at 
table (2) which appear that: Group 1: no 
mortality until the end of experiment. 
Group 2: showed mortality 4 birds (13.3%) 
at first week and one bird (3.3%) at second 
week and 3 birds (10%) at third week and 
total mortality 8 birds (26.6%). Group 3: 
showed mortality 3 birds (10%) at first 
week and one bird (3.3%) at second week 
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and one bird (3.3%) at third week and total 
mortality 5 birds (16.6%). 

Group 4: showed mortality 2 birds (6.6%) 
at first week and 3 birds (10%) at second 
week and 6 birds (20%) at third week and 
total mortality 11 birds (36.6%). 

3.2.3. Growth performance: 

Infection by E.coli O125 and Aspergillus 
Fumigatus have more bad effect on body 
weight followed by infection by E.coli 
O125 then infection by Aspergillus 
Fumigatus. 

3.2.4. Histopathological examination: 

E.coli O125 cause congested blood vessels 
and thrombus formation, granuloma and 
microgranulomas formation that found in 
lung tissues. Marked dilatation of secondary 
bronchiole with hyperplasia of lining epith. 
Focal clusters of intra lesional bacteria were 
observed in granuloma and in blood vessels. 
Submucosal hemorrhage and edema and 
fibrinopurulant exudates. Fig (6, 7, 8). 
Aspergillusfumigutus caused congestion of 
pulmonary blood vessels with thickening of 
its wall associated with perivascular edema 
fig (9).Dual infection caused nearly the 
same previous lesions but more severe than 
single infection fig (10, 11). This study 
revealed that, severity at histopathological 
lesions was more at dual infection, followed 
by E.coli O125 infection, then Aspergillus 
fumigitus infection. 

4. DISCUSSION 

In this study, we found that 15.9% from 
collected chicks were showed gasping, this 
result agree with Sajid et al., (2006),Chen et 
al., (2012), and Musa et al., (2014), and 
63.63% from those chicks were showed 
congested lungs, 13.63% were showed 
cheesy materials on lungs and/ or air sacs, 
this result agree withDwars et al (2009) and 
Abusalab(2010); also we found 4.54%of 
these chicks  were showed white nodules on 
lungs, this result agree with EL Batrawy 
(1980) and Abdel Hameed and 
Hassieb(1987) .  

In this study it was appear that, the 
percentage of E. coli isolation in collected 
broiler chicks reached about 35%. This 
result agrees with that reported by Verma 
and Adlakha (1971) and Ghosh (1987) who 
isolated E. coli from chicks by ratio 30.08% 
and 37%, respectively. But this result was 
higher than that of Javed et al., (1991) who 
reported the prevalence of E. coli in broilers 
was (10.53) at age from 3 to 6 weeks and 
(6.9%) in chicken of more than 6 weeks. On 
the other hand our results were lower than 
that reported by Arora et al. (1987) who 
isolated E. coli from chicks collected from 
farms by ratio 88.5%. The difference 
between these results and our result may 
have attributed to the difference of age of 
chick and difference in hygienic measures 
between farms and hatcheries. In 
concerning with the serological 
identification of E. coli isolates, it was 
found that, the E. coli were sub-grouped 
into O125, O114, O146 and O55 with 
percentage of 60%, 20%, 10% and 10% 
respectively. This result partially agree with 
Abd El-Galil et al. (1983) who found the 
most prevalent pathogenic serotypes were 
O125, O55, O119 and O78. Also our result 
partially agree with Ibrahim et al., (1998) 
who demonstrated a predominance of E. 
coli serotypes O125, O114, O78 and O158. 

On the other hand, our result disagree with 
Gross (1994), Blanco et al. (1998) and 
Ewers et al. (2004) who recorded that, the 
most prevalent pathogenic avian E. coli  
serogroups at their countries was O5, O6, 
O9, O11, O25, O53, O51 and O109 these 
variation reflect that E. coli serogroups are 
country specific. on aspect of clinical signs, 
this study appeared that, chicks infected by 
E. coli either naturally or experimentally 
showed weakness, lazy chicks, decrease 
feed intake from first day postinfection. 
This result agree with that of Raji et al.  
(2003) and Dhelly et al. (2011) while 
Khalid (1990) observed mortality in chicks 
within 48 hrs without any clinical sings in 
one day old chicks inoculated with E. coli 
per os route. This difference may be 
attributed to difference in route of 



El-Boroay et al., (2016) 

287 
 

Table (1): the relation between isolates and clinical signs or P.M lesions 

Sign or P.M 
lesion  

Total no. of 
chicks 

showed sign 
or P.M lesion 

No. of chicks 
have E. coli 

No. of chicks 
have 

Aspergillus 

No. of chicks 
have mixed 
infection by 
E. coli and 
Aspergillus 

No. of chicks 
have  

E. coli only 

No. of chicks 
have Aspergillus 

only 

No. of chicks 
have no 

Aspergillus or 
E. coli infection 

Gasping 
14  

(15.9%)* 
8  

(57.14%)** 
12  

(85.7%)** 
6  

(42.85%)** 
2  

(14.28%)** 
6  

(42.85%)** 
Zero 

(zero %)** 

Congested lungs 
56  

(63.63%)* 
24  

(42.85%)** 
27  

(48.2%)** 
15  

(26.78%)** 
9 

(16.07%) ** 
12  

(21.42%)** 
20 

(35.7%)** 

Cheesy material 
on lungs or air 

sacs 

12  
(13.63%)* 

6 
(50%)** 

5  
(41.66%)** 

3 
(25%)** 

3 
(25%)** 

2  
(16.66%)** 

4  
(33.33%)** 

White nodules on 
lungs 

4  
(4.54%)* 

1 
(25%)**

4 
(100%)**

1  
(25%)**

Zero  
(zero%)**

3 
(75%)**

Zero  
(zero %)**

No signs and 
normal P.M 
examination 

22 
(25%)* 

7  
(31.8%)** 

4  
(18.18%)** 

1  
(4.54%)** 

6  
(27.27%)** 

3  
(13.63%)** 

12  
(54.54%)** 

* Ratio to total number of chicks (88 chicks). 
** Ratio to total number of chicks that showed this sign or P.M lesion. 
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Table 2 (Number of mortalities) 
 

Date Age Group 1 Group 2 Group 3 Group 4 

14/1/2015 0     

15/1/2015 1   2  

16/1/2015 2  2 1  

17/1/2015 3     

18/1/2015 4  2  2 

19/1/2015 5     

20/1/2015 6     

21/1/2015 7     

Total weekly 
mortalities 

 Zero 
4 

(13.3%) 
3 

(10%) 
2 

(6.6%) 

22/1/2015 8  1   

23/1/2015 9     

24/1/2015 10     

25/1/2015 11   1  

26/1/2015 12    2 

27/1/2015 13    1 

28/1/2015 14     

Total weekly 
mortalities 

 Zero 
1 

(3.3%) 
1 

(3.3%) 
3 

(10%) 

29/1/2015 15    2 

30/1/2015 16   1 1 

31/1/2015 17  2  1 

1/2/2015 18     

2/2/2015 19     

3/2/2015 20  1  1 

4/2/2015 21    1 

Total weekly 
mortalities 

 Zero 
3 

(10%) 
1 

(3.3%) 
6 

(20%) 
Total mortalities at 

experiment 
 Zero 

8 
26.6% 

5 
16.6% 

11 
36.6% 
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Fig (1) Difference degrees of congestion at lungs affected by E. coli and/or Aspergillus spp. Fig (2) 
cheesy materials on lung. Fig. (3) White nodules in lung affected by Aspergillus spp. Fig (4) Aspergillus 
Fumigatus. Fig (5) Colonies of Aspergillus Fumigatus. Fig (6): severe hyperemic pulmonary blood 
vessels. with marked thrombus formation in lung affected with E. coli O125. Fig (7): very obvious 
microgranulomas inparabroncheal lumen of lung affected with E. coli O125 
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Fig (8): focal clusters of intralesional bacteria found in granuloma and in blood vessels in lung affected 
with E.coli O125. Fig (9): thickening and edema of the epithelial lining blood Vessels in lung affected 
with Aspergillus fumigatus.  Fig (10): congested blood vessels and thrombus formation, in addition to 
granuloma with microgranulomas formation that found focally in lung tissues affected with E.coli O125 
and Aspergillus fumigatus. Fig (11): marked dilatation of 2ry bronchial with hyperplasia of the lining 
epithelium, submucosal hemorrhage and edema in addition tofibrin purulent exudate in lung  
affected with E.coli O125 and Aspergillus fumigatus. 

 
infection. In this study, postmortem 
examination of E. coli infected chicks either 
naturally or experimentally revealed 
congested lungs (pneumonia), 
mucopuralant nasal discharges, 
airsacculities and yellow cheesy materials 
on lungs and airsacs, pericardities and 
perihepatites. This result agrees with Islam 
et al. (2004), Ask et al. (2006) and Dhelly 
(2011) they reported that, the postmortem 
lesions of E. coli infection included 
airsacculities, pneumonia, pericardities and 
perihepatites. In our study the decrease in 
body weight by about 20% than normal in 
chicks that experimentally infected by E. 
coli O125 agree with Ewers et al. (2003) 
who reported that, avian pathogenic E. coli 
(APEC) cause disturbance of the digestion 
and nutrient absorption and cause decrease 
body weight, elevate feed conversions and 
reduced livability. In this study, mortality 

rate in chicks that experimentally infected 
with E. coli O125 was 26.6% along 21 days 
post infection. This result closly similar to 
Raji et al (2003) and Fan et al. (2004) who 
showed mortality 20-40% and 28.1% 
respectively. But this result disagree with 
Rosenberger et al. (1985) who reported 
mortality in E. coli infected one day old 
broiler chicks increased to 60% when 
inoculated intratracheally by E. coli strains 
isolated from broiler chickens. The 
difference may be attributed to difference in 
the strains or route of infection. On the other 
hand our result was higher than Islam et al. 
(2004) who reported mortality in E. coli 
inoculated chicks was 6.5% but did not 
mentioned the strain of E. coli so this 
difference also may be attributed to 
difference in the inoculated strains. In the 
present study histopathological 
examination of lung tissues of broiler chicks 
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that experimentally infected by E. coli 
O125 showed that, at the first week 
congestion of pulmonary blood vessels with 
thickening of its wall, followed by severe 
hyperemic pulmonary blood vessels with 
thrombus formation, edema in epith lining 
blood vessels and formation of 
microgranuloma in parabroncheal lumen 
were all seen .in advanced stage , thrombus 
formation occur in blood vessels and 
formation of microgranuloma and 
granuloma in lung tissues, Hyperplasia of 
lining epith of bronchiole, clusters of 
bacteria observed in granuloma, sloughed 
epith and dead heterophily and 
fibrinopurulant exudates were observed.  
This result agree with Esther-Maria Antao 
et al. (2008).         In present study the 
prevalence of Aspergillusspp in collected 
broiler chicks was 43%. This result agree 
with Reis et al. (1955) and Chute et al. 
(1956) who considered Aspergillosis as the 
most important respiratory fungal infection 
in birds. On the other hand in this study 
Aspergillus fumigatus was present at 
percentage 75% from total isolated 
Aspergillus spp. This result agree with 
Raper et al., (1965) and Ainsowrth (1949) 
who reported that, Aspergillus fumigatus is 
the most isolated cause of Aspergillosis in 
poultry. On aspect of clinical signs, the 
present study revealed that, the broiler 
chicks that infected by Aspergillus SPP 
either naturally or experimentally were 
showed gasping. This result agree with 
Francoise Femenia et al., (2007), Musa et 
al., (2014) and Jacquie Jacob (2015) they 
observed gasping in birds infected with 
aspergillosis. 

In this study the postmortem examination of 
chicks that have Aspergillusspp showed 
congested lungs, white or yellowish cheesy 
material on lungs and/or airsacs and white 
nodules on lungs. This result agree with 
Edrees (1986) and El-Badry (1979) who 
recorded the presence of congested lungs 
and airsacculities and yellowish caseous 
material on lungs of chicks that have 
aspergillosis, Also this result agree with 
Goreon (1956), El-Batrawy (1980), Abdel 

Hamid and Hassieb (1987) and Sajid et al 
(2006) who reported that, the presence of 
white to yellowish nodules on lungs as a 
characteristic lesion of aspergillosis. In this 
study, mortality rate in experimentally 
infected one day old broiler chicks with 
Aspergillus fumigatus was (3 chicks from 
30 chicks) at percentage of 10% at first 
week. This result agree with result of Chark 
et al., (1954) and Remdan (1989) who 
recorded the mortality rate of aspergillosis 
(1-10%) and 8% respectively. While 
Richard et al., (1981) and Dayar et al., 
(1984) reported the mortality rate in Turkey 
poults infected by Aspergillus fumigatus 
was 50% and 33% respectively. At present 
study, histopathological examination of 
lung tissues of broiler chicks that 
experimentally infected by aspergillus 
fumigatus revealed congestion of 
pulmonary blood vessels with thickening its 
wall at the first and second day 
postinfection  then no mortality until 11th 
day where Aspergillus was not isolated. 
This result agree with result of Francoise 
femenia et al., (2007) who reported that, the 
histopathological lesions of aspergillosis 
appear on lung tissues after 2-3 days of 
infection then this lesions were reduced at 
7th day postinfection, but this result 
disagree with Kunkle et al., (1998) who 
found lymphocytes and macrophages. This 
may be attributed to that, these authors did 
not mentioned the time after infection that 
needed to produce this lesions was reported 
at their studies. 

To the best of our knowledge there are no 
available data about dual infection of both 
E.coli and Aspergillus infection in broilers. 

In present study, it is clear that the dual 
infection with E. coli O125 and Aspergillus 
fumigatus had more bad effect on broiler 
chickens with respect to the clinical signs, 
P.M lesions, mortality rate and growth 
performance compared with single 
infection with E.coli O125 or Aspergillus 
fumigatus. 
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