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 Implication for health policy/practice/research/medical education:
This project was undertaken to determine the identities and diversity of the saprophytic fungi associated with fungal infections 
and allergy in the soil of Qazvin, Iran.

in soil as saprophytic form. The variation and prevalence 
of these microorganisms in soil depend on the environ-
mental and nutritional conditions of areas (1). The sap-
rophytic soil-borne fungi are one of the most important 
components of soil mycoflora, which are sophisticated for 
plant and animal materials decay. Therefore, the decayed 

1. Background
Soil is a major reservoir for retention of fungi and wind 

can transmit these agents in companion with dust and 
dirt into lung or skin and produce diseases. The majority 
of pathogenic fungi for human and animals inhabit freely 

Backgrounds: Soil is the first habitat for pathogenic fungi and one of the important fun-
gal reservoirs. The soil-borne fungi are major cause for different degrees of allergy or 
serious diseases in human beings. 
Objectives: This current study aimed to determine the identities and diversity of the 
fungi associated with allergy, subcutaneous and even systemic fungal infections in an 
extensive region of Qazvin district Iran during 2008. 
Materials and Methods: In this study, 150 soil samples were randomly collected from 
25 locations of the city. The soil suspensions were prepared by sterile saline and then 
antibiotics of streptomycin and penicillin were added and a portion of supernatant was 
cultured on sabouraud’s dextrose agar culture medium containing chloramphenicol 
with and without cycloheximide and incubated at 35°C for 2-3 weeks. The fungal isolates 
were examined macroscopically and microscopically. 
Results: Plates were tested to be positive for saprophytic fungi. Out of a total of 1563 fungi 
isolates, 14 genera were diagnosed. Cladosporium species representing (29.69%) of isolates, 
followed by species of Aspergillus (22.52%), Penicillium (19.90%), Rhizopus (8.38%), Alternaria 
(6.59%), Mucor (3.77%), Chrysosporium (1.98%), Acremonium (1.60%), Fusarium (1.34%), Mycelia 
Sterilia (0.90%), Ulocladium (0.83%), Drechslera (0.58%) and Scopulariopsis (0.45%). 
Conclusions: The wide range of fungi, especially fungi associated with allergy, found in 
the soil of Qazvin indicated that this area was apt to propagate other medically impor-
tant fungi and although none of the dimorphic ones were documented, there is always 
the possibility to find these diseases in the country and it is essential that physicians be 
aware of diseases produced by these fungi, especially in predisposed people.
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materials can contain very high numbers of fungal propa-
gules, which can cause different degrees of allergy or seri-
ous diseases like Histoplasmosis, Sporotrichosis, Chromo-
mycosis, Mycetoma, etc, in human beings. Moreover, there 
are limited epidemiological data on prevalence of sapro-
phytic and human pathogenic fungi in the soil of various 
parts of Iran and most of the researches have focused on 
isolation of keratinophilic fungi (2-4).

During the recent years, the importance of saprophytic 
fungal organisms as allergens has increased and allergenic 
fungi are a well-known cause of allergy, asthma and sinus-
itis (1). Although, Iran is thought to be a non-endemic area 
for true pathogenic fungi such as Histoplasma capsulatum, 
however this extremely pathogenic fungus has been isolat-
ed from soil (5) and two clinical illness of H. capsulatum also 
have been reported from Iran (6, 7). In addition, there are no 
reliable reports of isolation of other dimorphic fungi like 
Coccidioides immitis, Blastomyces dermatitidis or Paracoccidi-
oides brasiliensis from soil in Iran. The recent study carried 
out on isolation and characterization of medically impor-
tant aerobic actinomycetes in soil of Qazvin, indicated that 
aerobic actinomycetes commonly existed and frequently 
isolated from soil in different parts of this city (8).

2. Objectives
 The current study focused on the incidence of sapro-

phytic soil-borne fungi, which could be harmful for hu-
mans. The study aimed to determine the identities and 
diversity of the saprophytic fungi associated with allergy, 
subcutaneous and even systemic fungal infections in an 
extensive region of Qazvin province in Iran during 2008.

3. Materials and Methods
Qazvin is a province situated in the north west of the 

capital, Tehran. The average summer temperature ranges 
from 25 to 35 °C and humidity is up to 50%. Qazvin city is 
covering an area of 50 sq. kms and has been divided into 
25 regions (Figure 1).

The current research was a descriptive -analytical study 
conducted in the second and third quarters of 2008, in 
which 150 soil samples were randomly collected from 25 
locations of the city, that is, 6 samples were taken from 
every 350 to 400 meters interval in each region, marked 
on the map (Figure 1). After removing the surface loose 
litter layer (approximately top 4 cm), about 20 Grams of 
the soil samples were taken from a depth of 5 to 10 centi-
meters of the superficial layers in each location by a dis-
infected spatula. The soil type was sandy-clay all over the 
city. Soil samples were numbered and put in sterilized 
paper sacks, transferred to the Mycology Laboratory of 
the School of Medicine, Qazvin University of Medical Sci-
ences, where they were homogenized and spread in trays 
to be cleaned of leaves, roots, small stems, etc. 

These samples were sieved (2 mm mesh) and air dried at 
25°C for 7 days. Then five Grams of each soil sample was 
added to a test tube containing 25 ml of sterile physiolog-
ic saline (0.9% NaCl), mixed for 5 minutes and then the sus-
pension was left in the laboratory at 25°C for 25 minutes 
in order to have the soil precipitated. Thereafter, in order 
to suppress bacterial growth, 8 ml of the supernatant so-
lution was transferred to another sterile test tube and 2 
ml of streptomycin and penicillin antibiotic solutions (2 
mg/L) was added and incubated for half an hour after be-
ing stirred up. This solution was then shaked again and 
0.5 ml of that was added to a Sabouraud’s dextrose agar 
medium (BioMeriéux, Marcy-1, Etoil, France), containing 
0.5 g/L of cycloheximide and 0.05 g/L of chloramphenicol 
(SCC), and incubated at 35°C for 2-3 weeks (9). 

In order to isolate sensitive fungi to cycloheximide as 
well as Penicillium marneffei, 0.5 mL of the solution con-
taining the two antibiotics was added to a Sabouraud’s 
dextrose agar medium containing 0.05 g/L of chloram-
phenicol and no cycloheximide (SC). Then the plates were 
left at 25°C for 2 weeks. Representative colonies were se-
lected and streaked on new plates of aforementioned 
culture media. The plates were kept in a 35°C incubator 
and were examined 2 or 3 weeks for possible growth, al-
though the majority were detected within the first days 
of incubation. After that growth of the fungi was estab-
lished, different types of colonies were subcultured on 
Sabouraud’s dextrose agar plates for further identifica-
tion. The isolates were examined macroscopically and 
microscopically in lactophenol cotton blue. In order to 
evaluate the dimorphic characteristics of some suspi-
cious colonies, they were selected and incubated at 37 °C 
for two weeks. 

4. Results
In this survey, all the examined soil samples were found 

to be positive for fungal growth. The incidence of differ-
ent types of fungal genera isolated from soil samples us-
ing SC medium are reported in Table 1. In 150 soil samples 
under study, a total of 1563 fungi isolates were diagnosed, 
representing 14 genera. The fourteen isolated fungal spe-

Figure 1. Map of Iran, Showing Relative Position of Qazvin With Capital 
and 25 Regions, From Which Samples Were Collected.
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cies and their incidences are shown in Table 1. Based on 
means of incidences, members of the genus Cladospo-
rium spp. were the most frequent (29.69%) followed by 
Aspergillus spp. (22.52%), Penicillium spp. (19.90%), Rhizo-
pus spp. (8.38%) and Alternaria spp. (6.59%). Furthermore, 
Mucor spp. (3.77%), Chrysosporium spp. (1.98%), Acremonium 
spp. (1.60%), Fusarium spp. (1.34%), Mycelia Sterilia (0.90%), 
Ulocladium spp. (0.83%), Drechslera spp. (0.58%) and Scopu-
lariopsis spp. (0.45%) were also isolated infrequently.

 The attempts to isolate and identify the dimorphic 
and true pathogenic fungi such as Sporothrix schenckeii 
and H. capsulatum and even P. marneffei by transferring 
them from 25 to 37°C were not successful. Although, der-
matophytic or keratinophilc fungi were not specifically 
searched by the hair-baiting technique, in SCC culture 
medium, which is usually used for dermatophyte isola-
tion, 31 (1.98% of total isolation) isolates of Chrysosporium 
were yielded accidentally.

5. Discussion
A number of studies have considered the presence of 

fungi in the air of Iran (10, 11). Although a large body of 
literature suggests that soils are important sources of 
fungi in different parts of the world (2, 3, 12, 13) but in the 
scientific literature, there are few epidemiological data 
in terms of fungal flora of soil in Iran. Adimi (1987) upon 
conducting a study on the presence of medically im-
portant fungi in Tehran and suburb soil stated that two 
important fungi, i.e., H. capsulatum and S. schenckii were 
isolated for the first time (5). Furthermore, some sporo-
trichosis cases have been reported from Iran (14, 15). Tak-
ing into account the mentioned considerations, because 
of two unexpected reports of histoplasmosis from Iran 
(6, 7) and the previous achieved results (5) as well as vi-
cinity of Tehran and Qazvin province the present study 

looked at human pathogenic fungi in the soil in Qazvin.
In the current study, although the main purpose was to 

assess pathogenic fungi from the soil in the aforemen-
tioned areas, the most common yielded microorganisms 
were saprophytic soil-borne fungi. According to Denning 
et al., a relationship between asthma and allergenic fungi 
present in the air such as Aspergillus, Cladosporium, Alter-
naria and Penicillium species has been proved. He stated 
that many people get inflicted by depression, disability 
or even die due to asthma each year (16). Cladosporium 
and Alternaria species were widely distributed in the soil 
and most frequently found in outdoor air. Their ability to 
sporulate extensively and getting airborne make them 
important fungal allergens. These two black saprophytic 
fungi were frequently observed during the current study 
(36%), and can be a potential cause for pheohyphomyco-
sis in predisposed people. 

Pheohyphomycosis can be produced through inhala-
tion of these fungi from air by predisposed persons (12). 
On the other hand, one of the Cladosporium species can 
cause chronic subcutaneous infection as well. In spite of 
these two fungi, Ulocladium spp. and Drechslera spp. were 
also the other members of black fungi isolated infre-
quently in the study, the former one can be very allergen-
ic and the latter one is mostly a plant pathogen (13). The 
very high incidence of black fungi isolated in this study 
is in contrast to an Iranian study in which only 3.7% of the 
total fungal isolation was related to Cladosporium spp. (2). 

Aspergillus spp. and Penicillium spp. are two very im-
portant and ubiquitous soil-borne fungi and in the cur-
rent investigation they outnumbered the other detected 
fungi by 42.4% of total. Regarding Aspergillus spp., vari-
ous species are the causative agents of diseases such as 
otomycosis, keratomycosis, onychomycosis, mycetoma 
etc., and some species can cause pulmonary aspergillosis 

Fungal Species Isolated No. (%) 
Cladosporium spp. 464 (29.69)

Aspergillus spp. 352 (22.52)

Penicillium spp. 311 (19.90)

Rhizopus spp. 131 (8.38)

Alternaria spp. 103 (6.59)

Mucor spp. 59 (3.77)

Chrysosporium spp. 31 (1.98)

Acremonium  spp. 25 (1.60)

Yeasts 23 (1.47)

Fusarium spp. 21 (1.34)

Mycelia Sterilia 14 (0.90)

Ulocladium spp. 13 (0.83)

Drechslera spp. 9 (0.58)

Scopulariopsis spp. 7 (0.45)

Total 1563 (100)

Table 1. The incidence of different types of fungi isolated from soil of Qazvin 
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in person’s compromised or defective immune systems. 
Some other species are able to produce mycotoxins as 
well as allergenic in atopic individuals. The prevalence of 
Penicillium spp. (19.90%), as third predominant soil-borne 
fungus in Qazvin is in sharp contrast with findings of He-
dayati et al., in which Penicillium spp. accounted for 52% of 
fungal isolates recovered from soil samples of hospitals 
in Sari, Iran (2). 

Of the identified potential pathogens, Rhizopus and 
Mucor spp. were two rapid growing fungi isolated from 
12.2% of soil samples, which can cause infection in immu-
nosuppressed, malnourished or severely burned people 
(12, 13). 

In the current study, Scopulariopsis species recorded the 
lowest frequency of isolation. This soil-borne fungus is 
most often in association with onychomycosis, otomy-
cosis and occasionally with respiratory tract in immu-
nocompromised patients and drug addicts. Most species 
can release arsenic gaseous compounds, which can cause 
arsenic poisoning (12, 13).

With regard to the importance of keratinophilc fungi 
to human, particularly their potency for adhesion to 
skin, about 2% of isolated fungi was related to Chrysospo-
rium spp. This observation is in agreement with that of 
Simpanya and Baxter (1996) who showed that 2.1% of 236 
soil samples from New Zealand were contaminated with 
Chrysosporium species (17). The low incidence of Chryso-
sporium in the current study differed from some Iranian 
studies cited by Hedayati et al., Moallaei et al., Shadzi et 
al. and Mahmoudabadi and Zarrin (2-4, 18), namely that 
the incidence of this keratinophilic fungus has been 3.7%, 
8.40%, 41.6% and 54.2%, respectively. It is noteworthy that 
obtained results during this research project indicated 
that soil sources have a high percentage of non kerati-
nophilc fungi including dermatophytic ones and patho-
genic fungi were yielded. The explanation for this may lie 
in the time that the sample collection was performed and 
if the study were carried out all year long different results 
could be yieldedin this regard.

Although detection of allergenic and pathogenic fungi 
in the soil does not necessarily indicate that all may cause 
problems, it alerts to the potential risk of diseases and 
sensitivity in individuals. This study can possibly reveal 
soil-borne agents engaged in different allergic reactions 
in susceptible persons in Iran. Familiarity with the epide-
miology of common fungal species may increase early 
identification of systemic opportunistic fungal infec-
tions in immune compromised cases. Furthermore, the 
results of the current study contribute towards a better 
understanding of the incidence pattern of soil-borne 
fungi, which may be helpful for physicians, allergists, as 
well as epidemiologists.
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