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Abstract 

 

Introduction 
The soil is a reservoir for a large number of microorgan-
isms such as bacteria, viruses, fungi, and protozoa [1]. 
Microbes of soil increase the soil fertility; maintain eco-
system sustainability, antibiotic and enzyme production 
and biodegradation are the distinct beneficial effects. On 
the other hand, some of these microorganisms are patho-
gens for humans, domestic animals and vegetative crops 
[2, 3]. Fungi are an important component of the soil fauna 
typically constituting more of the soil biomass than bacte-
ria depending on soil depth and nutrition conditions. They 
are geographically widely distributed and have been  
observed in a broad range of habitats principally in soil [4, 
5]. Many of fungi occur as saprophytes in the environment 
and are scattered throughout the world. Although these 
fungi had previously been considered to be non-
pathogenic, are now being encountered as causes of  
humans and animals infection especially in hosts with  
impaired immune systems [6]. In recent years, opportunis-
tic fungal infections have increased significantly, and the 
species of the genus Aspergillus, Mucor, Penicillium, Rhi-
zopus, Fusarium, Alternaria, etc. are emerging as the 
cause of a variety of infections in human [7, 8]. Many of 
potentially pathogenic fungi such as Histoplasma capsula-
tum, Sporothrix schenckii, Coccidioides immitis, Blasto-

myces dermatitidis, etc. also inhabit freely in the soil and 
can cause different degrees of allergy or serious fungal 
diseases [9]. Fungal infections mostly originate from an 
exogenous source in the environment and are acquired 
through inhalation, ingestion or traumatic implantation 
[10, 11]. Because of frequent contacts of humans with soil 
during their lifetime and importance of fungal diseases, 
knowledge about distribution and type of fungi in the soil 
of each region is important, Moreover, the increased 
prevalence of serious opportunistic infections caused by 
non-pathogenic and opportunistic fungi in patients with 
impaired the immune systems in recent years, reveals the 
importance of identifying of soil mycoflora more than ever 
[12]. Owing to all these reasons, there is currently a strong 
interest to identify and characterize the microorganisms in 
soil and several investigators from many regions of the 
world studied the natural occurrence of fungi in the soil 
[13-16]. In the past decade, most of the investigations in 
Iran have focused on prevalence and isolation of keratino-
philic fungi from the soil of various parts of Iran [17-19]; 
however, a few reports are available on the prevalence of 
saprophytic and pathogenic fungi in soil [9, 20, 21]. Also, 
there is restrict data regarding the prevalence of fungi in 
the soil of Iranian islands [22, 23].The aim of the pre-
sent investigation is the survey of the mycoflora in the 
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soils of Greater Tunb, Abu-Musa and Sirri islands, Persian  
Gulf, Iran. 
 

Materials and Methods 
Geographical characteristics of the studied islands  
Greater Tunb, Abu-Musa, and Sirri islands are located at 
the Persian Gulf in the most southern part of Iran. These 
three islands are considered as part of Hormozgan prov-
ince. The Greater Tunb (10.3 km2 wide) has a longitude 
and latitude of 55˚ 28-55˚ 34 and 26˚ 34-26˚ 30, respec-
tively. Abu-Musa Island (12 km2 wide) has a longitude 
and latitude of 54˚ 26-55˚ 19 and 25˚ 51-26˚ 19, respec-
tively. Furthermore, Sirri Island has situated 76 km from 
Bandar-e Lengeh and 50 km west of Abu-Musa Island. 
This island is almost 5.6 km long with a width of about 3 
km. It covers an area of 17.3 km². All three islands have a 
warm and humid climate [24]. 
Samples collection 
This descriptive study was conducted in the second half of 
2012 in three Iranian islands of Greater Tunb, Abu-Musa, 
and Sirri. A total of 60 soil samples (i.e., 20 samples from 
each island) were collected. The samples were collected 
from the superficial layer of soil with the maximum depth 
of 10 cm and weight of 300-500 g. During the sampling, 
necessary precision was considered to provide samples 
from different locations and from places not directly ex-
posed to sunlight. The samples were placed in sterile poly-
ethylene bags, transported to the laboratory, and stored at 
low temperature (4°C) until tested. The pH of soil samples 
was measured immediately in a 1:5 soil/deionized water 
suspension (w/v) using a pH meter. 
Isolation of fungi 
Initially, the soil samples mixed completely, then 4 g of 
each soil sample was transferred to a test tube containing 
24 ml of sterile physiologic saline (0.9% NaCl). Mixed for 
3-5 minutes and then the suspension was left in the labora-
tory at 25°C for 1 hour to precipitate the soil. Then, 5 ml 
of the supernatant solution was transferred to another ster-
ile tube and was centrifuged for 30 minutes at 2000 rpm. 
The supernatant solution was discarded and 1 ml sterile 
saline was added to the sediment and was shaken for 10-20 
sec. Thereafter, 2 ml of streptomycin and penicillin antibi-
otic solutions (2 mg/L) was added in order to prevent the 
growth of bacteria and then vortexed for 10-20 sec. The 
tube was incubated in the laboratory at 25°C for 45 
minutes [25]. The solution was shaken again and immedi-
ately, 0.2 ml of the suspension was added to Sabouraud’s 
dextrose agar (Merck, Germany) medium containing chlo-
ramphenicol (Sigma-Aldrich, USA) with and without cy-
cloheximide (Sigma-Aldrich, USA) and incubated at 27°C 
for 2-3 weeks. 
Identification of the soil fungi 
After growth of the fungi, different types of colonies were 
subculture on Sabouraud’s dextrose agar plates and then, 
tested by slide Riddle method (Fig. 1).  Identification of 
the organisms was made with the help of Manual of soil 
fungi [26], Dematiaceous Hyphomycetes [27], Raper and 
Fennell [28] and Soil fungi [29]. In order to evaluate the 
dimorphic characteristics of some suspicious colonies, 
they were selected and cultured on enriched media such as 

potato dextrose agar (PDA) (Merck, Germany) and then 
incubated at 37°C for 2-4 weeks. 
 

Results  
Four hundred and eighty-three fungal isolates from 30 
fungal genera were isolated from 60 soil samples. (Table 
2). Aspergillus spp. (22.99%), Mycelia sterilia (16.15%), 
Penicillium spp. (8.90%), Chrysosporium spp. (6.83%), 
Cladosporium spp. (5.6%), Fusarium spp. (4.97%), Alter-
naria spp. (4.76%), and Acremonium spp. (3.73%) had the 
most frequency, respectively. In this study, dematiaceous 
fungi were isolated as follows: Cladosporium spp. (5.6%), 
Alternaria spp. (4.76%), Hendersonula spp. (2.69%), Ex-
ophiala spp. (1.86%), Stachybotrys spp. (1.86%), Ulo-
cladium spp.  (1.66%), Aureobasidium spp. (1.24%), 
Chaetomium spp.  (1.04%), Stemphylium spp. (0.83%), 
Bipolaris spp. (0.41%), and Curvularia spp. (0.62%). Di-
morphic fungus Sporothrix schenckeii was isolated from 
the soil of Greater Tunb (0.5%) and Abu-Musa (1.2%) 
(Table 2). 
 

Discussion 
Fungal species are widely distributed in soil, plant debris, 
etc. and soil acts as a growth media for non-pathogenic 
and pathogenic fungi in different parts of the world [30]. 
Up to now, there are a few epidemiological data in terms 
of fungal flora of soil in Iran and most of the investigations 
focused on prevalence and isolation of keratinophilic fungi 
[17-19].   In recent years, saprophytic fungi have emerged 
as major causes of human disease with the increasing 
number of immune-compromised patients, [31].  In the 
current study, members of Aspergillus genus had the high-
est frequency (22.99%). Aspergillus flavus (5.18 %), As-
pergillus niger (3.93 %) and Aspergillus fumigatus (2.28 
%) were the most frequent species. The most important 
Aspergillus species belong to three sections, namely, Fu-
migati, Flavi, and Nigri, and these, together, account for 
more than 95% of the pathogenic Aspergillus species [32]. 
Different species of Aspergillus are associated with oto-
mycosis, allergic bronchopulmonary disease, nasal sinusi-
tis, mycotic keratitis, invasive infection and as mycotoxins 
producer. The most severe disease caused by Aspergillus 
species occurs in immunocompromised patients, with in-
vasive pulmonary infection followed by rapid dissemina-
tion [33, 34]. Aghamirian et al., isolat Aspergillus spp. 
(22.52%) as the second frequent fungi from the soil of 
Qazvin, Iran [35]. Following the Aspergillus species, My-
celia sterilia (16.15%) had the highest frequency in the 
soil of studied areas. Mycelia sterilia are a group of fungi 
that do not produce any known spores. Therefore it is im-
possible to identify this group of fungi based on traditional 
methods but molecular techniques can be applied for their 
identification [36]. High frequency of Mycelia sterilia in 
this investigation may be attributed to the impact of the 
environmental factors, such as the organic matter contents 
and pH, as suggested by many researchers. Penicillium 
spp. (8.9%) were reported as third predominant soil-borne 
fungi. Superficial infections due to Penicillium spp. in-
clude skin infections such as onychomycosis and dermati-
tis, eye infections such as fungal keratitis and conjunctivi-
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tis and otomycosis. Invasive disease due to Penicillium 
spp. other than P. marneffei is rare but does exist [36, 37]. 
Hedayati et al., isolated Penicillium spp. (52%) as the most 
frequent in soil samples of potted plants from Sari hospi-
tals, Iran [20]. In the present study, we isolated yeast fun-
gus of Cryptococcus neoformans from the soil of Greater 
Tunb and Abu-Musa islands. C. neoformans is one of the 
most serious opportunistic fungi. It is as an etiologic agent 
of Cryptococcal meningitis, lung infection, abscess, fun-
gemia and skin infection mainly in immunocompromised 
patients. C. neoformans is known to inhabit natural envi-
ronments such as soil and grows in bird excreta, especially 
that of pigeons [38].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Considering the hot and humid climate, the life of a large 
number of birds in coastal areas and weak alkaline pH of 
the soil in the studied islands, isolation of C. neoformans-
can be justifiable.  
Although, Iran is a non-endemic area for true pathogenic 
fungi, geographical distribution of these fungi may be 
changed due to increases in migration and travels. In this 
study, the soil of studied islands was analyzed for the 
possible presence of true pathogenic fungi including His-
toplasma capsulatum, Coccidioides immitis, Blastomyces 
dermatitidis and Paracoccidioides brasiliensis. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. A number of fungal colonies isolated from the soil samples of the studied islands. 

Site No. of examined samples No. of positive samples Positive samples (%) 

Greater Tunb 20 15 75 

Abu-Musa 20 13 65 

Sirri 20 9 45 

Total 60 37 61.6 

 

 

Table 1. Distribution of soil samples examined of Greater Tunb, Abu-Musa and Sirri islands. 

715 



Mohsen Nosratabadi, et al. Isolation and Identification of Non-pathogenic and Pathogenic Fungi from the Soil 

Journal of Applied Biotechnology Reports, Volume 4, Issue 4, Autumn 2017 177 

Table 2. The incidence of different types of fungi isolated from soil of Greater Tunb, Abu-Musa and Sirri islands. 
 

 Site 

 

Fungal spp. 

Greater Tunb Abu Musa Sirri Total 

N. (%) N. (%) N. (%) N. (%) 

Aspergillus flavus 11 ( 5.53 ) 7 ( 4.22 ) 7 ( 5.93 ) 25 (5.18) 

A. fumigatus 6 ( 3.01 ) 5 ( 3.02 ) - 11 (2.28) 

A. niger 7 ( 3.52 ) 8 ( 4.82 ) 4 ( 3.39 ) 19 (3.93) 

A. terreus 4 ( 2.01 ) 4 ( 2.41 ) - 8 (1.66) 

Aspergillus spp. 12 ( 6.03 ) 23 ( 13.85 ) 13 ( 11.02 ) 48 (9.94) 

Acremonium spp. 6 ( 3.01 ) 8 ( 4.82 ) 4 ( 3.39 ) 18 (3.73) 

Alternaria spp. 13 ( 6.53 ) 6 ( 3.61 ) 4 ( 3.39 ) 23 (4.76) 

Aureobasidium spp. 5 ( 2.51 ) - 1 ( 0.85 ) 6 (1.24) 

Beauveria spp. - - 1 ( 0.85 ) 1 (0.21) 

Bipolaris spp. - 2 ( 1.2 ) - 2 (0.41) 

Ceratocystis spp. 2 ( 1 ) 1 ( 0.6 ) - 3 (0.62) 

Chaetomium spp. 3 ( 1.51 ) - 2 ( 1.7 ) 5 (1.04) 

Chrysosporium spp. 14 ( 7.04 ) 10 ( 6.02 ) 9 ( 7.62 ) 33 (6.83) 

Cladosporium spp. 13 ( 6.53 ) 4 ( 2.41 ) 10 ( 8.47 ) 27 (5.6) 

Cryptococcus neoformans 1 ( 0.50 ) 2 ( 1.2 ) - 3 (0.62) 

Curvularia spp. - 3 ( 1.81 ) - 3 (0.62) 

Exophiala spp. - 5 ( 3.01 ) 4 ( 3.39 ) 9 (1.86) 

Fusarium spp. 11 ( 5.53 ) 6( 3.61 ) 7 ( 5.93 ) 24 (4.97) 

Gliocladium spp. 5 ( 2.51 ) 5 ( 3.02 ) - 10 (2.07) 

Hendersonula spp. 6 ( 3.01 ) 4 ( 2.41) 3 ( 2.54 ) 13 (2.69) 

Malbranchea spp. - 1 ( 0.6 ) - 1 (0.21) 

Mucor spp. 5 ( 2.51 ) 4 ( 2.41 ) - 9 (1.86) 

Mycelia sterilia 27 ( 13.57) 29 ( 17.47 ) 22 (18.64 ) 78 (16.15) 

Paecilomyces spp. 7 ( 3.52 ) - 4 ( 3.39 ) 11 (2.28) 

Penicillium spp. 19 ( 9.55 ) 10 ( 6.02 ) 14 ( 11.86 ) 43 (8.9) 

Rhizopus spp. 4 ( 2.01 ) 3 ( 1.81 ) 2 ( 1.7 ) 9 (1.86) 

Rhodotorula spp. 4 ( 2.01 ) - 3 ( 2.54 ) 7 (1.45) 

Sepdonium spp. 1 ( 0.50 ) 2 ( 1.2 ) - 3 ( 0.62 ) 

Sporothrix schenckii 1 ( 0.50 ) 2 ( 1.2 ) - 3 (0.62) 

Stachybotrys spp. 5 ( 2.51 ) 4 ( 2.41 ) - 9 (1.86) 

Stemphyliumspp. - - 4 ( 3.39 ) 4 (0.83) 
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Ulocladiumspp. 5 ( 2.51 ) 3 ( 1.81 ) - 8 (1.66) 

Trichoderma spp. - 1 ( 0.6 ) - 1 (0.21) 

Verticilliumspp. 2 ( 1 ) 4 ( 2.41 ) - 6 (1.24) 

Total 199 ( 100 ) 166 ( 100 ) 118 ( 100 ) 483 ( 100 ) 

 
 
 

The attempts to isolate and identify of pathogenic dimor-
phic fungi were not successful. There are no reliable re-
ports of isolation of true pathogenic dimorphic fungi 
fromthesoil in Iran. Adimi et al., isolated Histoplasma 
capsulatum from the soil of Karaj for the first time [39]. 
Aslani et al., and Pourfarziani et al., reported two cases of 
histoplasmosis from Iran [40, 41]. Riazipour et al., were 
not isolated dimorphic fungi from the Persian Gulf triple 
islands [22]. In the current research, Sporothrix schenckii 
was isolated from the soil of Greater Tunb and Abu-Musa. 
S. schenckii is a dimorphic fungus associated with plants 
and soil. It is the causative agent of sporotrichosis that 
most often affects people with occupations related to soil 
handling and it results from traumatic implantation of the 
agent into the skin [42]. In Iran, sporotrichosis is a rare 
fungal infection with nine reported cases during the past 
30 years [43]. Moghaddami et al., reported 10 isolates of 
S. schenckeii from Northern provinces of Iran [44]. Sepah-
vand et al., isolated S. schenckii from Coronary care unit 
(CCU) in Khorramabad [45]. Dematiaceous fungi include 
Cladosporium spp. (5.6%), Alternaria spp. (4.76%), Hen-
dersonula spp. (2.69%), etc. had a high frequency and dis-
tribution (22.56 % of total isolated fungi) that the reason 
could be the particular climate conditions in the studied 
islands and the resistance of spores in colored fungus 
against UV rays of the sun. Ghahri et al., reported black 
fungi as the most frequent fungi on the air of Qeshm, Iran 
[23]. Dematiaceous fungi can infect patients who are im-
munocompetent and as well as may be related to in a wide 
variety of disorders [21].  
 

Conclusion 
The results of this study contribute towards a better under-
standing of the incidence pattern of soil-borne fungi, 
which can be beneficial for the management of public 
health surveillance, physicians as well as epidemiologists. 
 

Acknowledgements 
The authors would like to express their gratitude to the 
personnel of Molecular Biology Research Center, 
Baqiyatallah University of Medical Sciences and Faculty 
of Public Health, Tehran University of Medial Sciences for 
their close cooperation while conducting this study. 
 

References 
1. Raja, M., Praveena, G., William, S.J., Isolation, and identifica-
tion of fungi from soil in Loyola College Campus, Chennai, In-
dia. Int J Curr Microbiol App Sci, 2017, Vol. 6(2), pp. 1789-
1795.  
2. Rashid, M.I., Mujawar, L.H., Shahzad, T., Almeelbi, T., Is-
mail, I.M., Ovens, M., Bacteria, and fungi can contribute to nu-
trients bioavailability and aggregate formation in degraded soils. 
Microbiol Res, 2016, Vol. 183, pp. 26-41. 

3. Baumgardner, D.J., Soil-related bacterial and fungal infections. 
J Am Board Fam Pract, 2012, Vol. 25(5), pp. 734-744. 
4. Magnuson, J.K., Lasure, L.L., Fungal diversity in soils as as-
sessed by direct culture and molecular techniques, In 102nd Gen-
eral Meeting of the American Society for Microbiology, Salt 
Lake City, 2002, pp. 19-23. 
5. Gaddeyya, G., Niharika, P.S., Bharathi, P., Kumar, P.R., Isola-
tion,and identification of soil mycoflora in different crop fields at 
Salur Mandal. Adv Appl Sci Res, 2012, Vol. 3(4), pp. 2020-2026. 
6. Underhill, D.M., Iliev, I.D., The mycobiota: interactions be-
tween commensal fungi and the host immune system. Nat Rev 
Immunol, 2014, Vol. 14(6), pp. 405-416. 
7. Badiee, P., Hashemizadeh, Z., Opportunistic invasive fungal 
infections: diagnosis & clinical management. Indian J Med Res, 
2014, Vol. 139(2), pp.195-202. 
8. Miceli, M.H., Díaz, J.A., Lee, S.A., Emerging opportunistic 
yeast infections. Lancet Infect Dis, 2011, Vol. 11(2), pp.142-151. 
9. Aghamirian, M.R., Ghiasian, S.A., The prevalence of fungi in 
thesoil of Qazvin, Iran. Jundishapur J Microbiol, 2012, Vol. 6(1), 
pp.76-79. 
10. Hawksworth, D.L., Rossman, A.Y., Where are all the un-
described fungi?. Phytopathol, 1997, Vol. 87(9), pp. 888-891. 
11. Richardson, M.D., Warnock, D.W., Fungal infection: diagno-
sis and management. John Wiley & Sons, 2012. 
12. Walsh, T.J., Groll, A., Hiemenz, J., Fleming, R., Roilides, E., 
Anaissie, E., Infections due to emerging and uncommon medical-
ly important fungal pathogens. Clin Microbiol Infect, 2004, Vol. 
10(s1), pp.48-66 
13. Chandini, K.C., Rajeshwari, N., Isolation,and identification 
of soil fungi in Mattavara forest, Chikamagalur, Karnataka, J 
Pharmacogn Phytochem, 2017, Vol. 6(5), pp.721-726. 
14. Tarasco, E., De Bievre, C., Papierok, B., Poliseno, M., Trig-
giani, O., Occurrence of entomopathogenic fungi in soils in 
Southern Italy. Entomologica, 2016, Vol. 31, pp. 157-166. 
15. Gomathi, S., Ambikapathy, V., Panneerselvam, A., Studies 
on soil mycoflora in chilli field of Thiruvarur District. Asian J 
Pharm Clin Res, 2011, Vol. 1(4), pp.117-122. 
16. Ewekeye, T., Oke, O., Li-Hammed, M., Soil mycoflora stud-
ies of some locations in Lagos State, Nigeria. Rep Opinion, 2012, 
Vol. 4(4), pp. 52-57. 
17. Yazdanparast, S.A., Dargahi, H., Shahrokhi, S., Farahani, 
R.H., Isolation and investigation of keratinophilic fungi in the 
parks of municipality districts of Tehran, Thrita, 2013, Vol. 2(3), 
pp. 2-5. 
18. Zarrin, M., Haghgoo, R., Survey of keratinophilic fungi from 
soils in Ahvaz, Iran. Jundishapur J Microbiol, 2011, Vol. 4(3), 
pp. 191-194. 
19. Kachuei, R., Emami, M., Naeimi, B., Diba, K., Isolation of 
keratinophilic fungi from soil in Isfahan province, Iran. J Mycol 
Med, 2012, Vol. 22(1), pp. 8-13. 
20. Hedayati, M.T., Mohseni-Bandpi, A., Moradi, S., A survey 
on the pathogenic fungi in soil samples of potted plants from Sari 
hospitals, Iran. J Hosp Infect, 2004, Vol. 58(1), pp. 59-62. 
21. Parham, S., Ghahri, M., Ghasemian, A., Barahimi, A.R., Iso-
lation of dematiaceous fungi from soil of Mashhad, Neyshabur 
(north-east) and Isfahan (center of Iran) cities. J Pure Appl Sci, 
2014, Vol. 3(5), pp. 309-312 

717 



Mohsen Nosratabadi, et al. Isolation and Identification of Non-pathogenic and Pathogenic Fungi from the Soil 

178 Journal of Applied Biotechnology Reports, Volume 4, Issue 4, Autumn 2017 

22. Riazipour, M., Arefpour, M.A., Olad, G.R., Survey of dimor-
phic fungi in the Persian Gulf triple islands, Medical Mycology 
Congress, Sari University of Medical Sciences, Iran. 2001, pp. 
226. 
23. Barati, B., Ghahri, M., Sorouri, R., Isolation and characteriza-
tion of bacteria and fungi in ambient air of Qeshm Island. Bi-
monthly J Hormozgan Uni Med Sci, 2009, Vol. 13(2), pp. 101-
108. 
24. Khoobdel, M., Azari-Hamidian, S., Hanafi-Bojd, A.A., Mos-
quito fauna (Diptera: Culicidae) of the Iranian islands in the Per-
sian Gulf II. Greater Tonb, Lesser Tonb and Kish Islands. J Nat 
Hist, 2012, Vol. 46(31-32), pp.1939-1945. 
25. Stewart, R.A., Meyer, K.F., Isolation of Coccidioides immitis 
(Stiles) from the soil. Proc Soc Exp Biol Med, 1932, Vol. 29(8), 
pp. 937-938. 
26. Gillman, J.C., A manual of soil fungi revised 2nd edition 
Oxford and IBH publishing company (Indian reprint) Calcutta. 
Bombay, New Delhi, 1957, pp. 436. 
27. Ellis, M.B., Dematiaceous hyphomycetes. Dematiaceous 
hyphomycetes, 1971. 
28. Raper, K.B., Fennell, D.I., The genus aspergillus (Baltimore, 
The Williams and Wilkins Co). Vancouver, 1965. 
29. Domsch, K.H., Gams, W., Anderson, T.H., Compendium of 
soil fungi. Volume 1. Academic Press (London) Ltd, 1980, Vol. 
1. 
30. Devi, M.C., Kumar, M.S., Isolation and screening of ligno-
cellulose hydrolytic saprophytic fungi from dairy manure soil. 
Ann Biol Res, 2012, Vol. 3(2), pp. 1145-1152. 
31. Shoham, S., Levitz, S.M., The immune response to fungal 
infections. Br J Haematol, 2005, Vol. 129(5), pp. 569-582. 
32. Ashtiani, N.M., Kachuei, R., Yalfani, R., Harchegani, A.B., 
Nosratabadi, M., Identification of Aspergillus sections Flavi, 
Nigri, and Fumigati and their differentiation using specific pri-
mers. Infez Med, 2017, Vol. 25(2), pp.127-132. 
33. Henry, T., Iwen, P.C., Hinrichs, S.H., Identification of Asper-
gillus species using internal transcribed spacer regions 1 and 2. J 
Clin Microbiol, 2000, Vol. 38(4), pp. 1510-1515. 
34. Egbuta, M.A., Mwanza, M., Babalola, O.O., Health risks 
associated with exposure to filamentous fungi. Int J Environ Res 
Public Health, 2017, Vol. 14(7), p.719-725. 
35. Pagnocca, F.C., Bacci, M., Fungaro, M.H., Bueno, O.C., 
Hebling, M.J., Sant'Anna, A., Capelari, M., RAPD analysis of the 
sexual state and sterile mycelium of the fungus cultivated by the 
leaf-cutting ant Acromyrmex hispidus fallax. Mycol Res, 2001, 
Vol. 105(2), pp. 173-176. 
36. Noritomi, D.T., Bub, G.L., Beer, I., da SILVA, A.S.F., de 
Cleva, R., Gama-Rodrigues, J.J., Multiple brain abscesses due to 
Penicillium spp. Infection. Crit Care, 2005, Vol. 9(2), pp. 65-70. 
37. Lyratzopoulos, G., Ellis, M., Nerringer, R., Denning, D.W., 
Invasive infection due to Penicillium species other than P. marn-
effei. J Infect, 2002, Vol. 45(3), pp. 184-195. 
38. Nweze, E.I., Kechia, F.A., Dibua, U.E., Eze, C., Onoja, U.S., 
Isolation of Cryptococcus neoformans from environmental sam-
ples collected in Southeastern Nigeria. Rev Inst Med Trop Sao 
Paulo, 2015, Vol. 57(4), pp. 295-298. 
39. Adimi R. The survey of the soil of around the Tehran for 
isolation Sporothrix schenckii: MSPH thesis; 1987. 
40. Aslani, J., Jeyhounian, M., First case of clinical histoplasmo-
sis and successful treatment of it in Iran. Kowsar Med J, 2001, 
Vol. 6(1), pp. 21-24. 
41. Pourfarziani, V., Taheri, S., Is pulmonary histoplasmosis a 
risk factor for acute renal failure in renal transplant recipients?. 
Saudi J Kidney Dis Transpl, 2009, Vol. 20(4), p. 643-649. 
42. Chakrabarti, A., Bonifaz, A., Gutierrez-Galhardo, M.C., Mo-
chizuki, T., Li, S., Global epidemiology of sporotrichosis. Med 
Mycol, 2015, Vol. 53(1), pp. 3-14. 

43. Mahmoudi, S., Zaini, F., Sporotrichosis in Iran: A mini re-
view of reported cases in patients suspected to cutaneous leish-
maniasis. Curr Med Mycol, 2015, Vol. 1(2), pp. 39-45. 
44. Moghaddami, M., Shidfar, M.R., Omidi, K., Mahmoodi, T., 
Study of the etiologic agents of mycetoma and sporotrichosis in 
the north of Iran (Gilan and Mazandaran provinces). Med J Islam 
Repub Iran, 1991, Vol. 5(3), pp.139-143. 
45. Sepahvand, A., Shams-Ghahfarokhi, M., Allameh, A., Raz-
zaghi-Abyaneh, M., Diversity and distribution patterns of air-
borne microfungi in indoor and outdoor hospital environments in 
Khorramabad, Southwest Iran. Jundishapur J Microbiol, 2013, 
Vol. 6(2), pp.186-192. 

718 


