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Abstract
Recent years have shown global interest in the study of Cryptococcus neoformans, which has emerged as an important life-threat-

ening agent of human and animal mycosis. A total of 18 samples, which included 10 parrot excreta, 4 wooden scrapings from cages, 
and 4 wooden dusts from perches, were examined for the presence of C. neoformans by employing standard mycological techniques. 
In addition, 6 Petri dishes 3 each of Pal sunflower seed medium and Sabouraud agar were exposed in the environment of an aviary. 
The pathogen was isolated from 6 parrot’s droppings and 4 wooden scrapings (2 cages and 2 perches). The yeast was also recovered 
from the air of an aviary on 2 exposed plates. All the isolations of C. neoformans from excreta, wooden materials and air were achieved 
only on Pal sunflower seed medium by observing light to dark brown pigmented colonies of C. neoformans. However, no isolation 
of C. neoformans could be made on Sabouraud medium because of rapid contamination with fast growing moulds. The microscopic 
morphology of all the isolates of Cryptococcus neoformans in Narayan stain revealed circular to oval, single or budding yeast cells with 
thin capsules. The findings of this investigation clearly demonstrated that C. neoformans is prevalent in the environment of an aviary, 
and Pal sunflower seed agar proved a very good selective medium for the rapid screening of environmental materials. Therefore, the 
wider application of Pal sunflower seed medium would enable the mycologist in ecological, epidemiological, and diagnostic studies of 
C. neoformans. It is emphasized that further studies on the ecological niche of this pathogenic yeast should be conducted with diverse 
types of environmental substrates throughout the world.
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Introduction

Cryptococcus neoformans, a heterothallic basidiomycete, aerobic, Gram positive, encapsulated yeast, is the principal cause of crypto-
coccosis in humans as well as in a wide variety of animals [1]. The unprecedented upsurge in cryptococcal infection began in the early 
1980 after the discovery of HIV. Currently, cryptoccocosis is recognized as a major life-threatening mycotic disease in AIDS patients [2]. 
It is estimated that cryptococcal infections is responsible for one million cases and 620,000 deaths every year in HIV/AIDS patients in 
sub-Saharan Africa [3]. The fungus is ubiquitous in distribution and has been recovered from a diverse types of natural substrates such as 
soil, pigeon excreta, parrot droppings, other avian faeces (budgerigar, canary, cockatoo, lorikeet, lory, macow, munia birds, peach fronted 
conure), bat guano, fruits, vegetables, and wood [4-14]. However, pigeon excreta serves as the chief saprobic reservoir of C. neoformans, at 
it has been frequently recovered from pigeon droppings in many countries of the world [6,9,14-19]. It has been mentioned that C. neofor-
mans can survive in old and dry pigeon droppings in sheltered humid dark sites for 20 years [20]. As respiratory tract is the prime portal 
of entry to C. neoformans, the visit to such contaminated areas may pose a risk to the immunocompromised hosts, particularly the HIV/
AIDS patients [2,18,20]. The paucity of information on the environmental prevalence of C. neoformans in aviaries, prompted the present 
to investigate the natural occurrence of C. neoformans in the environment of an aviary by employing Pal’s sunflower seed agar, as a selec-
tive medium.
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Materials and Methods

The investigation was conducted on January 16, 2017 at the private small aviary in a nearby village of Bharauch, Gujarat, India. A 34 
- year- old male bird enthusiast kept about 10 parrots separately in a wire net fitted wooden enclosure in his house. All enclosures had 
wooden cages, perches, water, and feed utensils. About 5g of old and dried parrot droppings was obtained with the help of wooden spatu-
las and placed in clean polythene bags. Sterilized sand paper was used for the collection of wood dust from wooden cages and wooden 
perches. About 5 - 10 mg of wood scrapings was directly collected in sterilized disposable Petri dishes by rubbing the sand paper 10 to 
15 times on 4 boxes and 4 perches [6,11]. In order to avoid the environmental exposure of C. neoformans, a facemask was used while col-
lecting the samples of bird excreta and wooden cages. One gram of avian excreta was suspended in sterilized glass bottle containing 9 ml 
of sterile physiological saline (0.85% NaCl) supplemented with chloramphenicol (10 mg/ml). The mixture was left at room temperature 
for about 15 - 20 minutes, then shaken manually for 4 - 5 minutes, and later incubated at 37°C for one hour [19]. An aliquot of 0.1 ml 
of supernatant from the suspension was inoculated onto duplicate plates of Sabouraud dextrose agar with chloramphenicol (0.05 mg/
ml) and Pal medium, which contained pulverized sunflower seed 4.5g, agar 2.0g, chloramphenicol 50 mg, distilled water 100 ml [1]. The 
pour plate method was employed to recover C. neoformans from the wooden materials [11]. The former medium was incubated at 37°C, 
and the later was kept at 25°C. Each Petri dish was examined daily for yeast growth, and the number of colonies showing brown pigment 
was counted. The sub-culture of brown pigmented colony was made on APRM medium for further confirmation [14]. The new medium 
contained 4.0  of marigold dried flower, 2.0g agar, 50 mg chloramphenicol, and 100 ml distilled water. The strains growing at 37°C with 
capsule, urease positive, and negative for potassium nitrate and lactose, can be identified as C. neoformans. The microscopic morphology 
of all the isolates was studied in Narayan stain (4 ml of glycerin, 0.5 ml of 3% aqueous solution of methylene blue, 6 ml of dimethyl sulf-
oxide, and 4 ml of glycerin) [21].

Results
Cryptococcus neoformans was easily isolated from 10 of the 18 environmental samples (Table 1). The positive specimens originated 

from 6 parrot excreta, 2 wooden cages, and 2 wooden perches (Table 1). In addition, the pathogen was also demonstrated in the air of an 
aviary on two exposed plates. All the isolations were made only on Pal sunflower seed medium at 25°C by observing few light brown to 
dark brown pigmented colonies of C. neoformans (Table 1). In contrast, the yeast could not be recovered from any of the environmental 
materials on Sabouraud medium, as all of the inoculated plates were badly contaminated with fast growing moulds that masked the 
growth of C. neoformans. The number of colonies, which grew from environmental substrates on Pal sunflower seed medium varied from 
5 to 27. All the isolates of C. neoformans grew well on Sabouraud medium at 37°C, hydrolyzed urea, but failed to utilize lactose, and po-
tassium nitrate. The wet mount preparations of all isolates in Narayan stain under light microscopy showed many spherical to few oval 
thinly encapsulated yeast cells, with and without budding. The cultural, morphological and physiochemical findings confirmed that all the 
isolates were C. neoformans [1].

S.N. Types of specimens Isolation on Cryptococcus neoformans on
Sabouraud agar Pal medium

1. Parrot excreta 0*/10** 6/10
2. Wooden cages 0/4 2/4
3. Wooden perches 0/4 2/4
Total 0/18 10/18

**Number of specimens positive for Cryptococcus neoformans

Table 1: Comparative efficacy of Sabouraud agar and Pal’s sunflower seed medium for the isolation of Cryptococcus 
neoformans from environmental materials.

*Number of samples examined
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Discussion
Although C. neoformans was first recovered from peach juice by Sanfelice in 1894 in Italy, the environmental source of C. neoformans 

was unknown until Emmons from USA first isolated this fungus from the soil and droppings of the pigeon (Columbia livia) in 1951, 
and 1955, respectively [22-24]. Later, this observation was substantiated by many investigators from various parts of the world [8,14-
18,25,26]. The recovery of C. neoformans from the bird excreta and wooden materials of an aviary confirmed the earlier observations that 
avian habitat serves as an important saprobic reservoir for this opportunistic pathogen [12,13,27,28]. The results of this investigation 
indicated that the isolation of C. neoformans from environmental sources is extremely difficult on conventional media like Sabouraud agar. 
Therefore, a differential medium should be employed to study the prevalence of C. neoformans in saprobic environment. The success of 
recovering the pathogen from the environmental samples was because of the application of selective agar (Pal sunflower seed medium). 
The development of brown colored colonies on Pal’s medium within 3 - 4 days at 25°C helped in the rapid isolation and quick presumptive 
identification of the yeast from the environmental sources. The usefulness of Pal sunflower seed agar as an excellent medium for rapid 
isolation and identification of this zoopathogenic yeast from clinical as well as environmental substrates has been reported by several 
other workers [16,17,26,18,29]. Recently, an experiment conducted by Katiyar and others (2012) to assess efficacy of five media namely 
Tobacco agar, Mustard seed agar, Niger seed agar, Sunflower seed agar, and Henna agar conclusively established that sunflower seed me-
dium was the best medium with the mean day of growth and pigment production being 1.25 and 2.8, respectively [30]. Considering the 
fact that Pal sunflower seed medium is highly sensitive, very sensitive, readily available, easy to prepare and less expensive than other 
nutrient media, its routine application is recommended in microbiology and public health laboratories, particularly in poor resource 
countries, which do not have good laboratory facilities for the isolation and identification of C. neoformans.

The public health significance of environmental exposure to avian excreta, particularly the pigeon droppings, is well documented in 
the literature [1,31-33]. The presence of this zoopathogenic yeast in the environment of an aviary is an important observation and should 
be viewed from public health point of view, as C. neoformans is emerged as an important opportunistic pathogen producing life threaten-
ing disease in immunocompetent and immunocompromised hosts particularly, HIV/AIDS patients throughout the world [1,2,10,18,20]. 
It is pertinent to mention that 80 % of patients with pulmonary crptococcosis reveal history of environmental exposure mainly to pigeon 
droppings [20]. It is, therefore, emphasized that immunocompromised persons should use face to prevent the inhalation of infectious 
cells of C. neoformans while working in aviary, zoological park, bird hospital, historical building etc, especially during the cleaning of the 
excreta. The decontamination of infected aviary with formalin is highly imperative to check the spread of infection in susceptible subjects 
[1]. It is advised that any pet bird keeper with respiratory/nervous disorders should be thoroughly investigated mycologically for cryp-
tococcal infection.
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