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ABSTRACT

Samples of bird excreta including domestic pigeons were collected from farmer houses and aviary

infected mice.

shops in rural and urban areas of Ismailia. The collected samples were mycologically processed for the
occurrence of the pathogenic yeast, Cryptococcus neoformans. It was isolated mainly from pigeon
excreta and from only one sample of colored birds excreta collected from decorated colored bird's
shops. Pigeon excreta positive for Cryptococcus neoformans were suspended in sterilized phosphate
buffered saline then three different doses of the supernatant were interaperitoneally injected into groups
of experimental albino mice to assess its dissemination and the various pathological effects resulting
from systemic infection. Mainly, pulmonary and occasional meningeal lesions were evident in the
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INTRODUCTION

Cryptococcus neoformans, a heterobasidiomycetous
yeast like fungus, is the etiologic agent of systemic
cryptococcosis. (Kwon-Chung and Bennet, 1992;
Casadevall and Perfect, 1998). It is reported to have an
affinity to the central nervous system of humans. It
mainly attacks the immunocompromised patients and
those suffering from other underlying disease (Nildete
et al, 1997), and in rare cases it may infect
immunocompetent persons (Nunez et al., 2000). Also,
diseases of the respiratory tract caused by C.
neoformans have been detected (Yamaoka et al., 1996;
Goldman et al., 1998).

Cryptococcosis is the most frequent systemic mycosis
in immunocompromised patients. In HIV patients with
advanced infection the prevalence of cryptococcosis
ranges from 6-8% and the risk for cryptococcal
infection in renal transplant recipients approaches 10%.
The clinical presentation of cryptococcosis vary
depending on the host and site of infection (Kwon-
Chung and Bennet, 1992).

The present investigation was conducted to study the
incidence of the yeast fungus Cryptococcus neoformans
in excreta of housed pigeons and other domestic birds
which are fairly common in farmer's houses in the rural
areas and some houses of the urban areas, besides the
surrounding aviary shops. Also, to clarify its important
role in eliciting respiratory and meningeal infections
using white mice as experimental animal model.

MATERIALS AND METHODS

Sample collection

Samples of undessicated excreta of domestic pigeons
and other birds (chicken, geese, duck) were separately
collected from houses and domestic aviary shops in the
rural and urban areas of Ismailia town, besides colored
birds excreta from Pet bird's shops. Excreta were
collected in separate sterilized plastic bags from the
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pigeon shelters hanged on walls inside farmer houses,
and from the floors of bird enclosures mixed with soil.

Isolation of Cryptococcus neoformans from birds
excreta

Samples of pigeons and other birds excreta were
cleansed from straw, grinded in a porcelain mortar and
subjected to mycological examination. Ten grams of
each sample was suspended in bottles containing 90 ml
of sterilized phosphate buffered saline with bacterial
antibiotic. Bottles were vigorously shaken for 10
minutes, then allowed to settle for 5 minutes. One ml of
the supernatant was inoculated onto each of 3 plates of
Wicker ham's malt agar and 3 plates of Guizotia
abyssinica creatinine agar (GACA) with the addition of
0.1% biphenyl. GACA was prepared according to Staib
et al., (1987). All plates were incubated at room
temperature (28°C) for one week then examined. C.
neoformans colonies were enumerated, considering the
brown color effect typical to C. neoformans which is
due to the phenol oxidase production. India ink
preparation was made to examine the capsule formation
by the isolated suspected C. neoformans colonies.

Enzyme activity
a) Evaluation of phospholipase production
The isolated Cryptococcus neoformans was
inoculated on plates containing egg yolk agar medium
prepared according to Price et al. (1982), incubated at
37° C for 5 days for the development of preciptation
zone of phospholipase activity around colonies (Pz
value).
b) Evaluation of urease production
The isolated C. neoformans was inoculated on slants
of Christensen’s agar medium, incubated at 28°C for 5
days for the development of deep pink color (Seeliger,
1956).
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Other confirmatory test

Cycloheximide sensitivity test, assimilation and
fermentation tests were performed for the confirmation
of C. neoformans (Lodder, 1971).

Cryptococcus neoformans experimental infection

(A) The samples of pigeon excreta highly positive for C.
neoformans were used. Twenty five grams of the
sample was added to 250ml of sterilized buffered
saline, vigorously shaked for 10 minutes, then
allowed to settle for 10 minutes, filtered using
bacterial filters under aseptic condition, and kept in
clean sterilized vials for experimental infection.

(B) Four groups of white allino mice 20-25gm (7 mice
each) were kept in separate cages. The first 3 groups
were intraperitoneally injected with 0.1ml, 0.3ml and
0.5ml of the filterate respectively. The fourth group
was intraperitoneally injected with 0.5ml of sterilized
phosphate buffered saline as control. The infected
mice were kept in their cages with supply of food and
water for 6 weeks under observation for the
development of clinical symptoms and recording the
mortality rates. Mice showing sever clinical
symptoms and dying were dissected, their lungs and
brains were excised, fixed in 10% formaline and
routinely processed for histopathological examination

after staining with Hematoxyline & Eosin and
Mucicarmine stains.

RESULTS

Cryptococcus neoformans was isolated from biles of
humid pigeon excreta collected from pigeon shelters in
farmers houses and domestic aviary shops. These
excreta were neither mixed with soil nor subjected to
sunlight. Also, only one sample of decorated colored
birds excreta collected from colored bird's shops gave a
positive result for C. neoformans. All other collected
domestic birds excreta were negative for the fungus.
(Table 1).

The isolated colonies of Cryptococcus neoformans
were positive for brown color effect on Guizotia
abyssinica, biphenyl agar, polysaccharide capsule
formation in India ink preparation, phospholipase and
urease production, with negative growth on
cycloheximide and finally confirmed with assimilation
and fermentation tests (Fig. 1).

Mortality rate of mice infected with Cryptococcus
neoformans

All groups of mice inraperitoneally infected with
supernatant of pigeon excreta suspension positive for C.
neoformans, showed a varied range of mortalities. All
mice infected with the highest dose (0.5ml) were dead

Table (1): Frequency of Cryptococcus neoformans in all collected samples.

Collected samples

No. +ve %

Accumulated humid pigeon excreta collected from shaded areas, not mixed with soil. 19 5 263
Dessicated pigeon excreta occasionly subjected to sunlight. 11 0 0
Pigeon excreta mixed with soils from houses floor. 23 0 0
Other birds (Chicken, duck, geese) excreta mixed and without soil from birds enclosures floor. 23 0 0
Pigeon excreta collected from domestic aviary shops. 21 3 14.2
Duck, geese, chicken excreta collected from domestic aviary shops. 21 0 0
Colored birds excreta collected from decorated colored bird shops. 13 1 6.7

Figure (1): (A) Positive brown color effect on Guizotia abyssinica,
(B) Polysaccharide capsule formation in India ink preparation, (C)
Phospholipase production, and (D) Urease production.
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with symptoms of respiratory distress and severe
convulsion within 21 days. Mice infected with 0.3 ml
had died within a period of 43 days showing symptoms
of respiratory distress. While for mice infected with the
lowest dose 0.1ml only 2 mice died at the days of 29
and 43 days after loosing their appetite and being
sluggish in their cages (Fig. 2).

Detection of Cryptococcus neoformans in tissues and
histopathological changes

The pulmonary lesions showing fungal granulona
with the presence of encapsulated C. neoformans in
lung tissue was apparent in both groups of mice infected
with 0.3 and 0.5ml of the filtrate. The brain infection
with the presence of encapsulated yeast in brain tissue
was evident only in 2 mice infected with the 0.5ml dose.
While those mice infected with (0.1ml) had no yeast
cells neither in their lungs nor brain tissue. (Fig. 3).

DISCUSSION

In the present trial the basiodiomycetous yeast fungus
Cryptococcus neoformans was proven to be found
mainly in Egyptian pigeon excreta, accumulated in
farmer houses and domestic aviary shops under humid
conditions and absence of direct sunlight. Also, in
colored birds excreta collected from small colored birds
shops. Untill recently, old excreta of pigeon and other
bird species including captive parrots and canaries was
known to constitue an important reservoir of the yeast
fungus C. neoformans var. neoformans (Kwon Chung
and Bennet, 1992; Criseo ef al., 1995). C. neoformans
var. neoformans has been isolated regularly throughout
the world from accumulated pigeon excreta collected
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Figure (2): Mortality of mice intraperatoneally infected
with various doses.

from shelters with appropriate conditions of darkness,
humidity and suitable temperature in which C.
neoformans could survive and flourish (Jen, 1992;
Irokanulo et al.,, 1997; Khosravi, 1997; Caicedo et al.,
1999; Kielstein et al., 2000; Abou-Gabal and Atia 1978;
Refai et al.,1983). As C. neoformans is able to grow on
such substrates (feces) due to the abundance of
nitrogenous compounds as creatinine, xanthine, urea,
uric acid (Staib, 1994).

All collected samples of pigeon and other bird's
excreta, mixed with soil or collected from sites
subjected to sunlight, did not reveal any colonies for the

Figure (3): (A) Normal lung tissue, (B) Infected lung tissue with encapsulated yeast
cell, (C) Normal brain tissue, and (D) Infected brain tissue showing encapsulated
yeast.
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fungus. Microbial competition by bacteria, the presence
of soil protozoa (Acanthoamoeba), with its engulfing
and killing effect, in addition to other effects of UV
light and soil heavy metals, are the main factors
controling C. neoformans growth in avian dropping.
(Criseo et al., 1999; Steenbergen et al., 2001).

The distinguishable brown color pigmented colonies
of C. neoformans on Guizotia abyssinica creatinine
agar due to its phenoloxidese enzyme which converts a
variety of substrates into a dark pigment, melanin, still
remain the most important method of laboratory
diagnosis. (Hajjeh et al, 1995; Williamson et al.,
1998). These melanin pigment plays an important role
in environment survival and virulence. It is formed in
C. neoformans cell wall during tissue invasion
(Nosanchuk ef al, 1999), and it was isolated from
human brain tissue infected with C. neoformans, but not
from the non infected tissues (Nosanchuk et al., 2000).
Also, administration of melanization inhibiting
compounds (glyophosate) to lethally infected mice was
associated with prolonged survival of these mice
(Nosanchuk et al., 2001).

The diagnostic polysaccharide capsule of C.
neoformans consists of 3 compounds (manoprotein,
galactoxylomanan and a predominant glucoronoxy-
lomanan) forming an intertwining network of strands
extending from its cell wall depending on environ-
mental conditions (Casadevall and Perfect, 1998). It can
be visualized by light microscope using India ink stain
in vitro, as it exclude the ink particles forming a
characteristic hallow and constitute a major diagnostic
feature of cryptococcosis, because its compounds can
be detected in blood stream. Capsule compounds
constitute a virulence factor as it inhibit the production
of proinflammatory immune response and reduce the
leucocytes migration to the site of infection (Buchanan
and Murphy, 1998), Also, inhibits the phagocytosis of
the fungus by macrophages and neutrophils and inhibit
killing of the fungus once being engulfed by the
alveolar macrophages. (Dong and Murphy, 1997; Del
Pocta, 2004).

C. neoformans phospholipase was detected in the
sera of patients with meningeal cryptococcosis, it was
considered as avirulence factor involved in tissue
invasion, mainly acting on phospholipids of the outer
mamalian plasma membrane and the main constituent
of pulmonary surfactant (Chen ef al., 1997). Also, the
correlation of large capsule formation with high
phospholipase production and the dramatic decrease in
virulence of non phospholipase producers mutants
demonstrated in macrophage studies confirm its role as
a virulence factor (Steenbergen et al., 2001).

The yeast fungus C. neoformans has the propensity
to cause a life threateming chronic infection in both
immunocompromised and immunocompetent hosts,
(especially those individuals with impaired immunity),
it elicits a wide range of inflammatory response mainly
granulaoma formation which represent the main
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histological finding produced in the lung with its large
population of resident macrophages. (Yamaoka et al.,
1996). On the other hand, in brain, the cellular response
is sparcely observed and the lesions are characterized
by the growth of encapsulated Cryptococcus cells with
abundant capsular polysaccharides in the surrounding
tissue. (Goldman et al., 1998).

The infection usually occur when fungal particles are
inhaled and enter the alveolar space. In most
immunocompetent individuals, this infection is either
cleared or remain dormant until immune imbalance
leads to further development (Rodrigues et al., 1999).
Also, subsequent dissemination via accidental trauma
may lead to continous invasion along the organs until
fungal growth is established (Nildete et al, 1997).
Cases of cryptococcal pneumonia with fatal outcome in
immunocompetent patients have been reported
(Robinson, 1995). The dessimination of infection to the
central nervous system in normal hosts also may occur
(Diamond, 1995; Nildete et al, 1997). Moreover,
Cryptococcus infection was confirmed in sera of
immunocompetent children (2-5 years old), residing at
an area characterized by the large numbers of pigeons,
and its highly accumulated excreta. The infection signs
and symptoms were determined as primary pulmonary
cryptococcosis, which may be asymptomatic or produce
symptoms confused with viral infection and therefore
not correctly diagnosed as fungal infection. (Goldman
et al., 2001). In conclusion, the accumulated excreta of
domestic pigeons and some other birds constitute a
serious health hazard, as being the main reservoir of the
yeast fungus Cryptococcus neoformans, the cause of the
life threatening pulmonary and meningeal infections,
especially between those individuals with certain
underlying diseases and also children with their
immature immune response. Thus all sanitary
percutations should be achieved, including the regular
getting rid of accumulated excreta, cleaning and
disinfecting their sites, besides the daily exposure to
direct sunlight, to control the propagation and spread of
this yeast fungus in the domestic environment.
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