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This study was performed on 4 Balady chicken farms in Dakahlia
Province during the period from November, 2008 to April 2009. These
farms suffered from difficult respiration, diarrhea and decrease body
weight. Other birds suffered from swollen crop and regurgitate of slimy
foul smelling food. These farms in (12.000, 10.000, 8.000 and 4.000)
with (3%, 1%, 1.5% and 0.5%) mortality rate respectively. Their ages
ranged from 25 to 120 days. Twenty five birds were taken from each
farm for mycological and pathological examination. Macroscopically
small garish white or yellowish fragil nodules of 1mm diameter were
noticed in lung, air sacs, heart, liver, intestine, proventriculus and
skeletal muscles. Mycological examination revealed the isolation of
Aspergillus species which identified by biochemical reaction as
Aspergillus  (flavus  — niger, ochraceous and fumigatus).
Histopathologically, numerous caseated nodules were observed in the
pulmonary tissues, the nodular with a caseous necrotic center
surrounding with lymphocytes, macrophage and giant cells. Congestion
and haemorrhage were noticed in the liver, heart, kidney along with
septated hyphae of Aspergillus. Other birds revealed the isolation of
Candida species were isolated from other birds which were identified as
C. albicans (94) C. tropicalis (4), C. krusei (1) and C. parapsillosis (1).
These birds revealed thickening of the mucosa of the oesophages, crop,
proventriculus and gizzard which initially covered by slimy material
these lesions progressed to diphtheritic membrane which was difficult to
be removed. Histopathologically, hyperplastic changes were reported in
the cornified layers of the crop, oesophagus and proventriculus with
degeneration and necrosis of the superficial mucosa. The necrotic
mucosa were covered with diptheretic membrane with intensive
leukocytic infiltration in submucosa. This study investigate the role of
mycotic disease specially Aspergillus and Candida species in balady
chicken farms during winter season. Increase of humidity with lowering
of temperature during the period from November to April is the main
predisposing factor for mycotic disease in balady chicken farm. In these
studies the role of aspergillosis and candiasis in balady chickens farms
was investigated. It was reported that increased humidity and low
temperature (November to April) predispose for mycotic infection.

Key words: Chicken, mycotic diseases, pathology
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Mycotic diseases in poultry causing high economic losses.
Particularly when associated with other stress conditions (Ononiwu and
Momoh, 1983). Aflatoxin increased the infectivity of Aspergillus
fumigatus and Candida albicans as measured by lesion score (EI- Mahdy
etal., 1994).

Hossain et al. (2004) recorded that the incidence rate of
aspergillosis in poultry during the period of January 2001 to February
2002 was 2-4%.

Many authors isolated Aspergillus spp. and Candida spp. as an
etiological agent of mycotic infection in poultry. Edris et al. (1995) and
isolated Aspergillus spp., also Said and Sampurant (1994) isolated the
Candida spp. El-Saida (1998) isolated Aspergillus and Candida species
from broiler farms.

Fungal infection is considered as stress factor affecting the
hatchability, growth and development of birds (Cutsen and Fram 1987
and EI-Badry and Jokkar, 1988).

Environmental factors such as warmth and humidity play a role in
mycotic infection (Beckman et al., 1999).

Many researchers proved the clinical signs in poultry (Bergmann
et al., 1980; Chaudhry et al., 1992; Samad and Chakraborty, 1993; Akan
et al., 2002 and Rahman et al., 2003) who mentioned that locomotors
disorders and losses involving 0.5 — 1.5% of the chicks between 7 — 28
days of ages had occurred in two broiler farms for about six months.
Paralysis, ataxia and torticolls due to aspergillus infection were recorded
in chickens of 4 months ages by (Kwonyogkuk et al., 1998).

Moreover, candidiasis caused lesion in digestive and respiratory
tracts. El-Batrawi, (1980) isolated 60 Candida albicans from crops of
159 chicken suffering from drop in egg production and diarrhea. The
affected birds had tendency to regurgitate food with slimy and foul
smelling discharge (Choudhry et al., 1992; Carrasco et al., 1993 and El-
Saida, 1998).

Clinical signs including locomotors and mortality rate of about 0.5
- 1.5% were recorded by Bergmann et al. (1980) among chicken of 7 -
28 days aged due to Aspergillus fumigatus infection.

The main gross lesions reported in Aspergillus infection in
chickens were the presence of white to yellow caseous nodules in lungs,
thoracic air sac, cerebellum, liver, heart, spleen kidney, pancreas and
intestine (Chudhry et al., 1992; El-Saida, 1998 and Akan et al., 2002).

This study was designed to investigate the role of Aspergillus and
Candida species in indication of disease among balady chicken with
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special consideration to clinical signs, pathmorphological lesion in
addition to isolation and identification of the causative agents.

MATERIALS and METHODS

(A) Samples:

This study was applied on balady chicken during the period from
November 2008 to April 2009 (their ages varied from 25 to 120 days
old). Inappetence, accelerated breath, decrease body weight, diarrhea
and some birds had tendency to regurgitate slimy and foul smiling
discharge were the main symptom observed.

The morbidity and mortality rate were obtained from 4 farms
(12.000, 10.000, 8.000 and 4.000) in Dakahlia province. 25 diseased bird
were obtained from each farm for pathological examination and
detection of the causative agent.

Table 1: Summarized examined flocks, their numbers age, mortality and
morbidity rates and number of samples

| Moot | Neor || Ve s | Moty
ird /flock disease disease

1 25 12.000 35 20% 3%

2 25 10.000 120 16% 1%

3 25 8.000 25 10% 1.5%

4 25 4.000 25 8% 0.5%

Samples from lungs, liver, heart, kidneys, proventriculus, crop,
muscles, intestine, spleen and brain were collected for isolation and
identification of Aspergillus species and Candida species.

(2) Isolation of fungi:

The chicken surface were sterilized by moistening of piece of
cotton with ethyl alcohol 70% then swab from liver, kidney, lungs, heart,
brain, crop, proventriculus, pectoral muscle and thigh muscle were
obtained and inoculated into duplicates plates of Sabouraud's dextrose
agar with 0.05 mg/ml chloramphenicol inoculated plates were inoculated
at 25°C and 37°C for 5 - 10 days.

(2) Identification of the isolated moulds:
(a) Macroscopic examination:
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By studying the morphological characters of colonies including
gross appearance of culture rate of growth, texture and color of colonies
(above and reverse side) according to Ellis (1971); Laron (1976) and
Refai (1969).

(b) Microscopic examination according to Dovorak and Actenasek,
(1969):

The reported slides examined under low and high power to
characterized stages, head, vesicle, strigmata and conidiophore.

(B) Identification of yeast according to Barnett et al. (1983):
Identification was done for subcultured isolates on Sabouraud's
dextrose agar according to the following:

(1) Gross appearance: concerning its size and consistence.

(2) Microscopic examination: by wet preparation using high power
magnification for presence of yeast cells and on rice agar media
for detection of chlamydospores, blastospores and pseudohyphae.

(3) Biochemical reaction: were done as sugar fermentation, sugar
assimilation, nitrate assimilation and wurea hydrolysis for
complete identification of yeast.

Pathological examination:

Postmortem examination had been done to the diseased chicken.
Specimens from lung, liver, kidneys, brain, proventriculus, heart,
muscles, spleen, intestine and crop were collected and fixed in 10%
neutral buffered formalin. Paraffin section of 5u thickness were prepared
and stained with H&E and periodic acids Schiff reaction (PAS) for
microscopic examination (Bancroft et al., 1990).

RESULTS
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Table 2: Incidence of Candida species in chicken with crop mycosis.

. . Pectoral Thigh . .
Genera Liver Kidney Lung Heart muscle muscle Crop Proventriculus | Brain
of fungi
No | % [No | % [No| % | No| % No | % | No| % | No| % | No % | No %
Aspergillus | 100 80 28 50 80 50 30 10 60
spp.
Penicillium 7 13 5 10 30 10 - - -
spp.
Mucor 7 35 20 40 35 30 - - -
spp.
Candida 25 5 25 - 20 20 100 50 -
spp.
Rhodotorula | 10 10 - - - - 3 1 -
Trichosporon | - - - 5 2 -
Total 149 143 78 100 165 110 138 63

Table 3: Member of Aspergillus species in examined chicken.

Species of Liver Kidney Lung Heart Tsﬁgzl ;S;glhe Crop Brain
Aspergillus
No | % | No| % [ No| % | No | % | No | % No % | No | %| No %
A. flavus 40 50 8 20 60 30 20 40
A. niger 10 20 10 10 10 10 10 15
A. ochraceus | 30 5 10 10 6 10 - 5
A. fumigatus 5 5 - 5 4 - - N
A. terrus 5 - - 5 - - - -

A. candidus 10 - - - - -

Total 100 80 28 50 80 50 30 60
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Fig. 1: Lung of chickens (aspergillosis) showing caseated nodules
replacing the pulmonary tissues in addition to congestion of
pulmonary blood vessels and bronchitis (H&E x 300)

Fig. 2: High power for Fig. (1) to show granulomatus inflammation
surrounding caseated center with giant cell, arrows (H&E x
1200)

Fig. 3: Lung of chickens (aspergillosis) showing septated mycelia(8) of
Aspergillus fumogatus within the necrotic center with
granulometus reaction (9) (H&E x 1200).

Fig. 4: Lung of chickens (aspergillosis) showing caseated center (4) with
septated mycelia (5) (PAS x 1200).
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Fig. 5: Liver of chickens (aspergillosis) showing caseated center with
septated mycelia fungus (PAS x 1200).

Fig. 6: Liver of chickens (aspergillosis) showing portal fibrosis with
massive inflammatory cells in addition to degenerated changes
of hepatic cells (H&E x 1200).

Fig. 7: Liver of chickens (aspergillosis) showing focal area of leukocytic
reaction (H&E x 300).

Fig. 8: High power of Fig. (7) showing aggregation of lymphocytes,
macrophages and heterophils (H&E x 1200).
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Fig. 9: Liver of chickens (aspergillosis) showing fibroblast, heterophils
and giant cells around the granuloma replacing liver
parenchyma (H&E x 1200).

Fig. 10: Heart of diseased chickens (aspergillosis) showing caseated
center in heart muscles (H&E x 300).

Fig. 11: Kidney of chickens (aspergillosis) showing diffuse necrosis
with neumerous round cell replacing renal parenchyma with
small granuloma (H&E x 300).

Fig. 12: Brain of chickens (aspergillosis) showing degenerated neurons,
congestion and meningitis (H&E x 300).
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Fig. 13: Intestine of chickens (aspergillosis) showing granuloma in the
mucosa and submucosa with leukocytic infiltration (H&E x
300).

Fig. 14: Proventriculus of chickens (spergillosis) showing aggregation
of leukocytes between their glands (H&E x 1200).

Fig. 15: Spleen of chickens (aspergillosis) showing necrosis and
depletion of the white pulp (H&E x 300).

Fig. 16: Crop of chickens (candidiasis) showing diphtheertic membrane
(H&E x 300).
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Fig. 17: Crop of chickens (candidiasis) showing subepithelial tissues
intense with leukocytic infiltration (H&E x 1200).

DISCUSSION

From 100 diseased chickens the most predominent fungal
isolates were Aspergillus species followed by Candida spp. Mucor,
Penicillium, Rhodotorula and Trichosporon species (Table 2). The liver,
kidney were the most target organ of fungal infection followed by
pectoral muscle and thigh muscle then heart and lung (Table 2).

Aspergillus (flavus, niger, ochraceus and fumigatus) were the
most isolated species of Aspergillus while other species are rare (Table
3). These results agreed with those of Ajay et al. (1991); Barton et al.
(1992); Bechman et al. (1994); Utomo et al. (1995) and Magnolli et al.
(1998). Liver, kidney and lungs represent more organs exposed for
infection by ingestion or inhalation of fungal spores while the heart was
of low frequency in comparison with other organs. These finding was
due to the fact that fungi spore must reach to the systemic circulation in
order to reach to the heart. This required more time and the heart not
exposed frequently for contamination of feed and drinking water as liver,
kidney, and lung (Ismael, 1993; Singh et al., 1993 and Rageb et al.,
1999).
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According to the present work 100 swabs were obtained from
crops of chicken with crop mycosis, 100 Candida strains were isolated
and identified as C. albicans (94), C. tropicalis (4), C. krusei (1) and C.
parapsilosis (1). These results agreed to certain degree with that
obtained by Taguchi et al. (1979); Osman, (1991) and EI-Matary (1998)
who found that Candida albicans was the most predominant Canidida
species isolated from crop mycosis but disagreed with Taguchi et al.
(1979) in the incidence of the other Candida species they isolated
Candida galabrata in a higher incidence there is no distinct reasons for
the variation in yeast species isolated but it may be due to the difference
in yeast flora localities in which the researcher were done or may be due
to the difference on the feeding status as mentioned by Manfre (1958).

Trichosporon represented 5% of infection followed by
Rhodotorula 3%. Rhodotorula rubra represented all Rhodotorula
isolated in this work. This yeast is the most common species of
Rhodotorula isolated from gastrointestinal tract (El-Badry and Sokker
1988 and Osman, 1991).

Pathological findings:
Aspergillus species:

The main clinical signs in the present work were respiratory
manifestations characterized by gasping, dyspnea and accelerated breath.
These signs were also reported by Calnek et al. (1991); Edris et al.
(1995) and EIl-Saida (1998). Signs indicated that aspergillosis is
considered an air born infection and severity of outbreaks was related to
the spore concentration in the air and lowered host resistance at the time
of infection. The gross lesion of aspergillosis in our study were detected
in lungs, air sacs, heart, liver, intestine, proventriculus, skeletal muscles,
brain and spleen. The widely disseminated infection to these organs may
be due to hematogenous or lymphatic dissemination of the organisms
from the respiratory tract to these organs. These observations agreed
with Beckman et al. (1994). The gross lesion were small garish white or
yellowish fragile nodules of 1mm to 2 mm diameter distributed allover
the infected organs and tissues these results were completely
inagreement with those mentioned by Gab-Allah (1994); Richard et al.,
(1994) and Ali (1996). Iskander et al. (1992) and Singh and Malhotra
(1979) described a white nodular lesions of variable thickness in lungs
thoracic air sac, heart, liver, spleen, pancreas, kidney, proventriculus and
skeletal muscles.

The microscopic picture in this study was characterized by
caseated nodules replacing the pulmonary tissues in addition to

12
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congestion of pulmonary blood vessels and bronchitis (Fig. 1).
Granulmatous inflammation surrounding caseated center were seen with
lymphocytes, macrophages and gaint cells (Fig. 2). Moreover, basophilic
septated hyphae of Aspergillus fumigatus were noticed within the
necrotic center with granulomatus reaction (Fig. 3). The aforementioned
hyphae proved to be PAS positive (Fig. 4). Air sac appeared highly
oedmatous and contained seriofibrinous exudates and septated
basophilic hyphae liver showed massive tissue necrosis with presence of
septated hyphae of Aspergillus fumigatus. These mycelia appeared
septated and branched by PAS stain (Fig. 5).

The portal area was highly infiltrated with lymphocytes,
macrophages and fibroblast in addition to degenerative changes of
hepatic cells (Fig. 6). Multiple focal area of leukocytic reaction
including lymphocyte, heterophils and macrophils (Figs. 7 and 8) were
observed among necrotic hepatic cells. The hepatic cells were replaced
by fibroblast, heterophils and gaint cells around the granuloma (Fig. 9).
Focal area of caseous necrosis infiltrated with lymphocytes,
macrophages and gaint cells were seen replacing the cardiac muscles.
Some myocardial muscle fibers suffered from hyaline degeneration (Fig.
10).

The renal tubules showed focal or diffuse necrosis accompanied
with numerous round cells infiltration (Fig. 11). These lesions to some
extend was inagreement with Chaudhry et al. (1992); Gab-Allah (1994);
Edris et al. (1995) and El-Saida (1998) who reported congestion and
leukocytic infiltration in the renal tissue. The presence coagulative
necrosis in kidney and hyaline degeneration in cardiac muscles may be
due to the ischemia following fungal thrombosis. Fibrosis were seen in
the granuloma indicating the chronocity of infections and impairment of
macrophage function. These results agreed with Beckman et al. (1994)
who mentioned that the macrophage function could by further impaired
if chickens were exposed to bad ventilation and ammonia which inhibits
phagosome lysosome functions in macrophages and impairs mitogenic
responsiveness of lymphocytes. The mycelia of Aspergillus were stained
red-septated and branched by PAS. These results were completely
inagreement with Ozmen and Dorrestein, (2004) who mentioned that the
fungal hyphae were easily demonstrated using Grocott's method and
PAS.

Brain showed degenerated neurons, congestion and inflammation
of meninges with infiltration of lymphocytes (Fig. 12). These results
were to some extent inagreement with those mentioned by Chaudhry et
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al. (1992); Gab-Allah (1994) and Kwon-Yongkuk et al. (1998) who
reported necrotic neuron and infiltration of macrophage and giant cells
in the brain. Granulomas were noticed in intestinal mucosa and
submucosa with infiltration of leukocytes (Fig. 13). Also proventriculus
showed aggregation of leukocytes among their glands (Fig. 14).
Necrosis and depletion of white pulp of spleen were seen (Fig. 15).
These results were some what similar to those mentioned by Gab-Allah
(1994) and El-Saida (1998) who reported the mycotic granuloma in the
intestine, proventriculus and spleen.

Candidiasis:

The clinical signs in our examined birds were represented by
inappetane, restlessness and some birds regurgitate slimy foul smelling
food. These signs were also reported by Farid et al. (1986) and EI-Saida
(1998) who noticed restlessness and loss of appetite in chickens. The
postmortem lesions in our study were detected in oesophagus, crop,
proventriculus and gizzard. The lesions were thickening of mucosa
which was covered by slimy material adherent to it. The lesions
progressed to diphtheritic membrane which was difficult to be removed
from the mucosa. Jordan (1990) reported mucosal thickening with
opaque colour and in chronic cases a raised white patches or ulceration.
Our results were completely agreement with El-Saida (1998) who
observed a diphtheritic membrane which was difficult to be removed due
to candidiasis.

Histopathologically, hyperplasic changes in the cornified layer of
the crop and oesophagus with degenerative and necrotic changes in the
superficial mucosa were detected. The necrotic mucosa changed to
diptheretic membrane formed from fibrinous network (Fig. 16). The
subepithelial tissue showed intense leukocytic infiltration including
heterophils and lymphocytes with erythrocytes (Fig. 17).

The above mentioned lesions could be attributed to candi toxin.
These findings were supported by Wyatt et al. (1975) who mentioned
that Candida albicans produce endotoxin like material. These changes
were nearly similar to those obtained by Calnek et al. (1991) who
mentioned that candidiasis was characterized by extensive destruction of
crop mucosa forming ulcers and diptheretic membrane. Farid et al.
(1996) reported similar lesions with the presence of pseudomycelia
among the destructed tissues in experimentally infected chickens. Also
our results were in complete agreement with El-Saida (1998) who
reported degeneration and necrotic changes in mucosa of crop with
diphtheritic membrane.
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These investigations throw some lights on the appearance of
some mycotic diseases mainly aspergillosis and candidasis in balady
chicken farm during winter time (November - April) when there is a
great lowering of temperature associated with increased humidity.
Aspergillus species including flavus, niger, ochraceaus and fumigaus
and also Candida species including C. albicans, C. tropicalis, C. krusei
and C. parapsillosis were successfully isolated and identified, gross and
histopathological lesions were described and confirm the diagnosis.
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