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A B S T R A C T: 
    One hundred sixty-four samples of local pigeon droppings were collected in Erbil city and its suburbs from 28 

regions, 1161 isolates of yeasts were obtained using Niger bird seed agar while 547 obtained using Sabouraud dextrose agar media 

respectively. 

The yeasts were identified through VITEK 2 system which belongs to 4 genera (Candida, Cryptococcus, Rhodotorula 

and Trichosporon). Four species belonging to the genus Candida, one species for each Cryptococcus and Rhdotorula, two species 

for Trichosporon, have been diagnosed on Niger bird seed and on Sabouraud dextrose agar media includes four genera (Candida, 

Cryptococcus, Rhodotorula  and Trichosporon)  two species of Candida (C.rugosa and C.ciferrii) and two species of Cryptococcus 

(C. albidus and C. laurentii), while one species were identified for both   Rhodotorula  (R. glutinis) and  Trichosporon (T. 

mucoides) respectively.The frequency of Trichosporon spp. was the highest (40.5 %) reaching 694 colonies, followed by 

Rhodotorula spp. (305) then Cryptococcus spp. (265), and finally Candida spp.  (226). 
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1.INTRODUCTION: 

 

The genus Cryptococcus is cosmopolitan 

and may be an agent of opportunistic mycoses in 

immunocompromised and sometimes 

immunocompetent individuals. Cryptococcus 

species are frequently isolated from trees and bird 

excreta in the environment and infection occurs by 

inhalation of propagules dispersed in the air (Brito 

et al., 2019). 

The genus Cryptococcus involves many 

species which are capable of resulting in 

infections in humans and animals such as 

superficial mycoses, central nervous system 

mycoses as well as pulmonary diseases. 

Cryptococcus neoformans and C. gattii are the 

major pathogens (Khawcharoenporn, et al., 2007). 

 

 

 

 

 

 

 

C. albidus and C. laurentii are uncommon 

species of this genus that in early decades have 

increasingly caused opportunistic infections in 

humans, more frequently in immunocompromised 

patients; the best therapy for such infection is not 

known (Heitman et al., 2011). 

Other Cryptococcus species have 

classically been considered to be non-pathogenic. 

However, C. albidus, C. laurentii, C. luteolus, C. 

uniguttulatus, have emerged as opportunistic 

pathogens over the last few years (Pamela et al., 

2017). Several factors such as the rise of immune-

suppressed patients who are more susceptible to 

opportunistic fungal infections are behind the 

increase of infections that are caused by species 

(Roudbary et al. 2012). 

C. laurentii infections have also been 

documented in human beings including dispersed 

disease with an invasion of the central nervous 

system (Vlchkova et al., 2004). However, other 

types of species have also been isolated from 

environmental sources and rarely from patient * Corresponding Author: 
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samples (Brito et al., 2019). 

Cryptococcus species are pathogenic 

and non-pathogenic basidiomycete yeasts that 

are found widely in the environment. Based on 

phenotypic methods, this genus has many 

species (Kamari et al.,2017). 

The purpose of this research is to verify 

the presence of Cryptococcus spp. and some 

pathogenic yeast also to identify their species 

in the droppings of pigeons from different 

locations in the city of Erbil and its environs. 
 

Materials and methods: -  

A- Sample Collection: 

One hundred and sixty-four samples of 

pigeon droppings were collected from 28 different 

regions in Erbil city and its suburbs from 

November 2021 to October 2022. Samples have 

been collected and transferred in sterilized and 

sealed containers into the advanced mycology 

laboratory at Science College/ Salahaddin 

University. 

B-Isolation of Pathogenic yeast.  

A biosafety cabinet has been used for the 

purpose of homogenizing and processing all 

samples. 20 grams of Pigeon (Columbia livia.) 

dropping samples were suspended in sterilized 

phosphate-buffered saline (PBS) at a ratio of 1:5 

by vortexed for 5 minutes  and centrifuged at 

500
X
 g for 5 min, 100 μL of the supernatant from 

each tube was inoculated onto  each Niger Bird 

Seed Agar (NBSA) medium and onto Sabouraud 

dextrose agar (SDA) medium plates containing 

1.0 g creatinine and 40 mL chloramphenicol (50 

μg/mL) 3 replicates for each medium. The Petri 

dishes were incubated in the dark at 25 °C in 

humid conditions for 3~10 days (Ed-berg et 

al.,1980; Oh, and Hwang, 2005; Sirag et al., 

2021). 

C-Identification method: - 

A sterile swab or applicator stick is used to 

transfer a sufficient number of   colonies of pure 

culture and to suspend the microorganism in 3.0 

mL of sterile saline (aqueous 0.45 % to 0.50 % 

NaCl, pH 4.5 to 7.0) in a 12 × 75 mm clear plastic 

(polystyrene) test tube. The turbidity is adjusted 

accordingly (Table,1) and measured using a 

turbidity meter (Densi Chek
TM

). Then, the yeasts 

were identified in a Raparin children's hospital 

utilizing VITEK2 system. 

 

Table-1: Suspension turbidities used for card inoculation 

Product* McFarland 

Turbidity rang 

GN (Gram-negative fermenting and non-fermenting bacilli) 0.50-0.63 

GP (Gram-positive cocci and non-spore-forming bacilli) 0.50-0.63 

YST (yeasts and yeast-like organisms) 1.80-2.20 

BCL (Gram-positive spore-forming bacilli) 1.80-2.20 

* Pincus, (2006). 
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Results One hundred sixty-four samples of local 

pigeon excrete were collected in Erbil city and its 

suburbs from 28 regions, and 1161 isolates of 

yeasts were obtained using Niger bird seed 

medium. The yeasts were identified through 

VITEK 2 system which belongs to 4 genera 

(Candida, Cryptococcus, Rhodotorula and 

Trichosporon). Six species belonging to the genus 

Candida, one species each to the genus 

Cryptococcus and Rhodotoreula, two species to 

the Trichosporon have been diagnosed (Table 2). 

The frequency of the isolated species was the 

highest for Trichosporon mucoides in the 

percentage of 21.5%, then followed by Candida 

lusitaniae with a percentage of 12.9% while only 

one single isolate belonging to the genus 

(Cryptocuccos laurentii) in three regions (Berkot 

New, Tayrawa and Taajeel) with a frequency of 

0.8, 6.0 and 2.0 %, respectively.For the first time, 

Cryptocuccos laurentii  and  Cry. albidus  were 

isolated from pigeon droppings in Erbil and its 

suburbs in Iraq.On the other hand, a total of 547 

isolates were obtained from Sabouraud dextrose 

agar media which belong to four genera (Candida, 

Cryptococcus, Rhodotorula and Trichosporon) 

which include two species of Candida (C. rugosa 

and C. ciferrii) and two species of Cryptocucoos 

(Cryp. albidus and Cryp. laurentii), while one 

species was identified for both Rhodotorula (R. 

glutinis) and Trichosporon (T. mucoides) 

respectively. As shown in (Table 3) the most 

frequent isolates were Trichosporon mucoides 

(27.4%) in 121Gulan followed by Cryptocuccus 

laurentii (10.9%) in Tayrawa region.  

 

Table-2: The identity and quantity of yeasts isolated from pigeon dropping on Niger bird seed agar 

medium. 

No. Sample source Yeast No. 

Colonies 

%  

Frequency 

1. Bahar new Candida   ciferrii 5 0.4 

2. Bahar Old C.rugosa 

C. albicans Rhodotorula   

spp. 

20 

4 

20 

1.7 

0.3 

1.7 

3. Berkot New C. lusitaniae  

C. albicans  

C. rugosa 

Cryptococcus laurentii  

Trichosporon  asahii 

T. mucoides  

Rhodotorula  spp. 

150 

5 

28 

9 

155 

100 

35 

12.9 

0.4 

2.4 

0.8 

13.3 

8.6 

3.0 

4. Bnaslawa Rhodotorula  spp. 30 2.5 

5. Badawa Rhodotorula  spp. 10 0.8 

6. Barzan Rhodotorula  spp. 15 0.3 

7. Tayrawa Rhodotorula  spp. 

Cry.  laurentii 

6 

70 

0.5 

6.0 

8. Toraq Rhodotorula  spp. 0 0.0 

9. Chwar chra - 0 0.0 

10. Chnar Rhodotorula  glutinis   

C. rugosa 

12 

19 

1.0 

1.6 

11. Daratu C.  parapsilosis 2 0.2 

12. Darwzae Shar Rhodotorula  glutinis 20 1.7 

13. Taajeel Rhodotorula  spp. 

Cry. laurentii 

14 

17 

1.2 

1.5 

14. Swere gchka - 0 0.0 
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Results of table (2 and 3) show that there were 4 

locations  in which samples of bird droppings had 

negative results based on Niger bird seed agar 

medium, while 11 locations  gave no results on 

Sabouraud dextrose agar medium, and for this 

reason the first medium is considered in general 

better in isolating yeasts, but the second medium is 

better in searching for species of Cryptococcus, 

where the two species  Cryptococcus albidus and 

Cryptococcus laurentii  were isolated using 

Sabouraud dextrose agar medium from 11 regions, 

while Cryptococcus laurentii was isolated from 

two regions using Niger bird seed agar medium 

 

Table-3: The identity and quantity of yeasts isolated from pigeon dropping on Sabouraud dextrose agar 

medium. 
No. Sample source Yeast No. Colonies % 

Frequency 

1. Bahar nwey - 0 0.0 

2. Bahar kon Rhodotorula glutinis 36 6.5 

  Cryptococcus albidus 5 0.9 

3. Berkot nwey - 0 0.0 

4. Bnaslawa Cry. laurentii 5 0.9 

  Rhodotorula spp. 21 3.8 

  Cryp. albidus 17 3.1 

5. Badawa - 0 0.0 

6. Barzan Candida   rugosa 27 4.9 

7. Tayrawa C. rugosa 15 2.7 

  Cry. laurentii 60 10.9 

8. Toraq Cry. albidus 10 1.8 

9. Chwar chra C.  ciferrii 40 7 

15. Saydawa C. rugosa 0 0 

16. Shawes Rhodotorula  spp. 

C.  albicans  

C. rugosa 

15 

6 

24 

0.3 

0.5 

2.0 

17. Farmanbaran Rhodotorula  spp. 

C. albicans  

C. famata 

17 

8 

10 

1.5 

0.7 

0.8 

18. Qarabu T. asahii 28 3.2 

19. Karezan T. asahii 11 0.9 

20. Mhala Arab C. ciferrii 12 1.0 

21. Science College - 0 0.0 

22. Mala Omer Rhodotorula  spp. 6 0.5 

23. Masif Salahddin Rhodotorula  spp. 13 1.1 

24. Zanko Rhodotorula  spp. 5 0.4 

25. Xanaqa Rhodotorula  spp. 6 0.5 

26. Roshenbere Rhodotorula  spp. 4 0.3 

27. Zhean - 0 0 

28. 121 Gulan T. mucoides 250 21.5 

 Total 1161 
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10. Chnar C.  rugosa 61 11.5 

  Cryptococcus laurentii 2 0.3 

  Cry. albidus 2 0.3 

11. Daratu - 0 0.0 

12. Darwzae shar - 0 0.0 

13. Taajeel Rhodotorula spp. 

Cry. laurentii 

2 

11 

0.3 

2.0 

14. Swere gchka Cry. laurentii 4 0.7 

15. Saydawa - 0 0.0 

16. Shawes Cry. albidus 5 0.9 

17. Farmanbaran Rhodotorula spp. 20 3.6 

18. Qarabu Cry. laurentii 20 3.6 

19. Karezan - 0 0.0 

20. Mhala Arab Cry. laurentii 21 3.8 

21. Science College C. parapsilosis 3 0.5 

22. Mala Omer Cry. albidus 7 1.3 

23. Masif Salahddin - 0 0.0 

24. Zanko - 0 0.0 

25. Xanaqa Rhodotorula spp. 3 0.5 

26. Roshenbere - 0 0.0 

27. Zhean - 0 0.0 

28. 121 Gulan Trichosporon  mucoides 150 27.4 

 Total 547  

Table 4 shows that four genera of yeasts were 

isolated, namely Candida (4 species), 

Cryptococcus (2 species) Rhodotorula (2 

species), and Trichosporon (2 species). It was 

shown that the yeast belongs to species 

Trichosporon was the highest, reaching 604 

colonies, followed by Rhodotorula (305) then 

Cryptococcus (265), and finally Candida (226) 

Cryptococcus laurentii was isolated with a 

frequency rate of 12.9, and it was previously 

considered a saprophytic yeast, but there are 

studies that have proven that it is pathogenic to 

humans in its areas of spread. 

Table-4: Total yeast colonies isolated from the dropping  pigeons in Erbil and its suburbs. 

Yeast Media  

Total 

 

Frequency 

 

Total of 

genera 

 

Frequency NBSA SDA 

Total No. of Colonies 

Candida albicans 23 0 23 1.5  

 

 

439 

 

 

 

28.1 

Candida ciferrii 17 40 57 3.6 

Candida famata 10 0 10 0.6 

Candida lusitaniae 150 0 150 9.6 

Candida parapsilosis 2 3 5 0.3 

Candida rugosa 91 103 194 12.4 
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Discussion  

Pigeon droppings, including the feces of 

domestic birds, are a good  environment for 

many microorganisms, including fungi. In this 

study, 164 samples of domestic bird droppings 

were collected to isolate the fungi present in 

these droppings.The genus Cryptococcus 

comprises 19 species, loosely characterized as a 

variety of en-capsulated yeasts. There continue 

to be occasional reports of human infections 

with several of these non-neoformans and non-

gattii species, such as Cryptococcus albidus 

and Cryptococcus laurentii (Smith et 

al.,2017).C laurentii is a psychrophilic 

organism and it grows poorly at temperatures 

above 30 
o
C. while an optimal growth 

temperature of 15
o
C has been reported for this 

species, this yeast is cryotolerant and can be 

successfully cultured in near freezing 

conditions (Molina-Leyva et al.,2013).The 

overall prevalence of Cryptococcus spp. was 

14.9% (265) retrieved from all 28 regions 

studied from 1708 isolates, 2.7% (46) and 

12.98% (219) were identified to represent C. 

albidus and C. laurentii respectively.  The 

results are comparable with other findings 

reported by Jang et al., who stated the 

occurrence of 14.30% Cryptococcus 

albidus and 7.9% Cryptococcus laurentii in 

pigeon droppings from China (Jang et al., 

2011).Cryptococcus albidus was another 

species in the Cryptococcus genus isolated in 

this investigation. It is an uncommon cause of 

infection in humans and should be considered 

as a potential pathogenic agent of corneal ulcer 

(Morales-López and Garcia-Effron, 2021).   

Ragupathi and Reyna, (2015) reported the first 

case of. C.albidus peritonitis in a patient 

infected with hepatitis C who was undergoing 

peritoneal dialysis due to renal failure. The 

patient was treated with amphotericin B; 

however, infections of  non-neoformans 

cryptococcal species presented a clinical 

challenge because they are complicated to 

diagnose and treat. Cryptococcus albidus has 

five varieties, namely C. albidus var. aerius, C. 

albidus var. albidus, C.albidus var. diffluens, 

C.albidus var.kuetzingii, and C.albidus 

var.ovalis (Kamari et al.,2017).The prevalence 

of different species of yeasts from the feather is 

reported by Mohammed et al., 2017 which 

reported that Candida albicans was the most 

frequency isolated yeast (22.4%) followed by 

C. famata (18.6%), C. pelliculosa (12%), C. 

tropicalis (7.7%), C. krusei 

(7.2%), C. rugosa (6.3%), Trichosporon asahii 

(13.8%), Geotricum klebahnii (5.8%), G. 

candidum (2.4%) and Cryptococcus laurentii 

(3.8%), these results are partially agree with 

our results. Cryptococcus laurentii is an 

extremely rare human pathogen. This yeast was 

previously considered saprophytic and 

nonpathogenic to humans, but it has been 

isolated as the etiologic agent of infections 

such as skin infection, keratitis, 

endophthalmitis, lung abscess, peritonitis, 

meningitis, and 

fungemia.Cryptococcus albidus and Cryptococ

cus laurentii are uncommon species of this 

genus that in recent decades have increasingly 

caused opportunistic infections in humans, 

mainly in immunocompromised patients (Smith 

et al., 2017(.  Cryptococcus laurentii is the 

most common yeast found in tundra, 

Antarctica, and prairie soils, as well as in the 

phyllosphere of numerous ecosystems. The 

fecal matter of healthy birds has been identified 

as an important repository for cryptococcal 

fungi (Molina-Leyva et al.,2013; Mohammed 

et al., 2016). 
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