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ABSTRACT:  Atopic individuals have a tendency to suffer from one or more allergic disorders, such as asthma, which 
development appears to involve the interplay between host factors and environmental exposures. The results of a study of the 
fungi flora in indoor air of bedrooms of asthmatic patients are discussed. Samples were taken from 104 bedrooms of 
houses(homes) of asthmatic patients who have been diagnosed clinically and who were attending the Ear, Nose and Throat 
(E.N.T) Clinic of the University of Benin, Benin City. For each home, a set of 5 sterile Petri-dishes containing sabouraud 
dextrose agar, malt extract agar amended with antibiotic mixture of streptomycin and penicillin were exposed for a period of 5-10 
min. between 25oC - 28o C for 10 days. Fungi isolates were identified by standard methods. A total of 68 species, comprising of 7 
fungal genera were isolated and identified in bedroom indoor air (cfu/m3). Fungi included Cladosporium herbarium,Aspergillus 
spp., Penicillium oxalicum, Mucor sp. and Alternaria alternata. In the houses of the asthmatic patients, Cladosporium herbarium 
had the highest percentage frequency of occurrence (29.69% ±2.01 %),followed by Aspergillus niger (20.31±1.2%).The least 
fungus was Alternaria alternata (1.56±1.12).Also, in the control group Cladosporium herbarium had the highest frequency of 
occurrence (34.8± 4.60 %) while the least was Helminthosporium sp.(1.4±1.1%) A.niger had the highest density of 105 cfu/m3, 
followed by Penicillium oxalicum (104 cfu/m3) in the asthmatic group. The least was also Alternaria alternata. The prevalence of 
these fungi in bedrooms is an indicator of the probable high level of allergens produced and released by these fungi and may be 
related to allergic symptoms observed in some inhabitants of these houses. Therefore procedures to reduce possible fungal 
allergens to as low as possible by way of regular cleaning of the home may be a feasible way to preventing continuous and 
regular fungal allergy. 
 
Keywords: Atopy, allergens, asthma, fungi, Nigeria. 
 
 
 
Introduction 
 
      Dust is a general term denoting solid particles of different dimensions and origin, which may generally remain in 
suspension for some time. It occurs in the atmosphere both naturally and as a result of man’s activities. House dust 
is a poorly defined mixture of allergens of varying complexity and antigenicity. Its composition in relation to 
individual allergens vary both quantitatively and qualitatively from one location to another, thus making precise 
characterization of its component antigens difficult(1). Rather than a single substance, house dust contains fibres 
from different types of fabrics, cotton lint, feathers, and danders from dogs, cats and other animals(2), 
bacteria(3,4,5,6,7,8), fungi (9,10,11,12), plants(13), cockroaches (14) and house dust mites (15).. 
 
     

*To whom correspondence should be addressed. 
email eaophori@yahoo.com.   Tel: +2348023393102 



Int. J. Biomed. & Hlth. Sci. Volume 7, No. 2 (2011) 

 72 

 
      There is a growing alarm about the dangerous influence of atmospheric contamination with microbial 
propagules. Different airborne microorganisms occur in dust and could be frequent cause of allergic respiratory 
disease, which are common in workers exposed professionally to dust. Varieties of allergens are associated with 
airborne particles in homes and work environment. If sufficient levels of allergens are airborne at least sporadically 
during an extended period of time, individuals prone to allergy may become sensitized (10,16). 
     Airborne fungi may cause infectious diseases, allergic and hypersensitivity reactions, and contribute to the 
adverse health effects called ‘sick building syndrome’ caused by Trichoderma harzianum Rifai which has also been  
reported to cause asthma, sinusitis and paralysis of sperm cell motility of boar (17). Common indoor air fungi genera 
with species of high allergenicity that are associated with hypersensitivity are Alternaria, Aspergillus, 
Aureobasidium, Cladosporium and Penicillium (18,19,20). In Nigeria, species of Aspergillus, Penicillium, 
Fusarium, Mucor and Candida  have been reported (21,22). 
      The aim of this study was to evaluate the prevalence of fungi aeroallergens in houses of asthmatic patients who 
have been clinically diagnosed. 
 
 
 
Materials and Methods 
 
Patients: Asthma was diagnosed in patients attending the Ear, Nose and Throat (E.N.T) Clinic of the University of 
Benin Teaching Hospital, Benin City, Nigeria according to predictive index and asthma based on medical history 
manifestation and pulmonary function test by a trained physician. A total of 104 asthmatic patients aged 6-50 years 
(mean 26.24± 6.01) who gave informed consent were enrolled in the study. Fifty individuals with no symptoms of 
any allergic disease as part of their medical history were used as control group. 
The study had the approval of the Ethics Committee of University of Benin Teaching Hospital, Benin City. Patients 
had resided in sampled houses for at least 1 yr before the study. 
 
Sampling of homes and fungi culture 
 
     Samples were taken from 104 non-air conditioned houses of asthmatic patients and the control group in areas in 
Benin City. Samples were taken after personal communication with each resident, from their bedrooms (as this is 
where most people spend approximately 6-9 hr/day). Householders were requested not to do extra cleaning but to 
follow their normal routine before each visit as described (21). 
      The airborne fungal spores were collected by sedimentation method (23,24).. For each home, a set of 5 sterile 
Petri dishes containing Sabouraud dextrose agar, malt extract agar amended with antibiotic mixture of streptomycin 
and penicillin were exposed for a period of 5-10 min(25). The Samples were caught 1.5 m above the floors of the 
bedroom(12).Plates were incubated at 28 oC for a period of 10 days. Plates were examined periodically. The fungal 
growths were identified using standard procedure based upon gross cultural and microscopic morphology(26).   
 
Statistics: SPSS 10.0 for windows was used for the statistical analyses. P –values < 0.05 were accepted as 
significant 
 
 
 
Results 
 
      The fungal species and their frequency of occurrence in the homes of the asthmatic patients and the control 
group are shown in Table 1. A total of 68 species, comprising of 7 fungal genera were isolated and identified in all 
houses. It was observed that the frequency of occurrence (32.5%) of fungal spores in the bedrooms of male 
inhabitants was less than that of female inhabitants (67.5 %), but this was not statistically significant (p>0.05). 
      The densities of fungi in indoor air are shown in Table 2. Aspergillus niger had the highest density (10 5 cfu /m 3) 
in all the homes of asthmatic patients sampled. This was followed by Penicillium oxalicum (10 4cfu / m 3).The least 
density was recorded with Alternaria alternata (10cfu / m3).It was observed that patients that lived in houses with 
more fungi density/species had regular asthmatic allergy than those with less density/species from their medical 
records.All the fungal species identified  in the homes of the asthmatic patients were also identified in the houses of 
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the control group, apart from Helminthosporium sp.which was not identified in the former group(table 2).The 
densities of fungal species in the houses of the control group were higher.A. niger and P.oxalicum had the highest 
density(108cfu/m3 each) compared to the 105 and 104cfu/m3 respectively recorded in the asthmatic group. This was 
statistically significant (p<0.05) 
 
 
Table 1: Fungal genera and their percentage frequency of occurrence in houses of asthmatics and control 
group 
 

Organisms % Frequency of occurrence 

 Asthmatic Patients (n = 104) Control Group (n = 50) 

Cladosporium herbarium 29.69 ± 4.10 34.8±4.60 

Aspergillus niger 20.31 ± 3.82 26.0± 3.21 

Penicillium oxalicum 17.19±3.46 10.0±2.60 

Aspergillus fumigatus 12.5± 2.60 13.5±2.10 

Rhizopus spp. 9.37±1.22 7.4±1.60 

Mucor spp. 6.25±2.24 4.8±2.42 

Candida albicans 6.25±2.24 - 

Alternaria alternate 4.41   ± 2.48 2.1±0.11 

Helminthosporium sp.                    0.0 1.4± 1.1 

 
 
 
Table2: Fungal genera isolated from bedroom indoor air and their densities in houses of asthmatic patients 
and in control group 
 

Organisms Approximate density in indoor air (cfu/m3) 

 Asthmatic Patients (n = 104) Control Group (n = 50) 

Aspergillus niger 10 5 108 

Penicillium oxalicum 104 108 

Aspergillus fumigatus 104 107 

 Cladosporium herbarium 103 103 

Rhizopus spp. 103 105 

Candida albicans 102 105 

 Mucor spp. 102 104 

Trichoderma viridae 

Alternaria alternate 

102 

10 

102 

103 

Helminthosporium sp. - 102 
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Discussion 
 
      Allergy to environmental factors has become an important health concern in Nigeria.In our study,all the houses 
of asthmatic patients and the control group  sampled showed the presence of similar fungi species with A.niger and 
P.oxalicum having the highest densities in homes of asthmatic patients (105 and  104cfu/m3 respectively) and in 
control group(108 cfu/m3 each) .All the houses had fungi growth, people are therefore likely to come in contact with 
these fungi and aggravate health situations of allergic individuals.A high incidence  of A.niger (65.9%) and 
P.oxalicum(19.0%) from  indoor air of living rooms of individuals living in Benin City, Nigeria had been reported21. 
A.niger has been reported to be an imported human health risk for those who are susceptible to infection or allergy 
(12,27,28). The high densities of fungi in indoor air can be attributed to the mixture of those which have entered 
from outdoors and those which readily grow and multiply. 
       In the present study, species of Aspergillus, Penicillium and Cladosporium were the most common fungi in 
indoor air of bedrooms of both asthmatic and control group.Exposure to Aspergillus spp.has been reported to cause 
several types of human health problems such as allergies, infection and toxic effects(12)..The results of this study 
showed that Cladosporium herbarium was most prevalent (29.69±4.10%).Several studies have reported this fungus 
as the most abundant genera  identified from both indoor and outdoor samples 29,30,31. This is in line with the result of 
this study. However, it was the least fungus reported in indoor of living rooms during the rainy and dry seasons in 
Nigeria (0.43 and 0.0% respectively)(21). Aspergillus spp. has been reported as the most abundant fungi in indoor 
air of living rooms(22,23). The result of the present study is in contrast to these earlier findings. 
      Alternaria alternata was the least fungus in houses of asthmatic patients (4.41± 2.48 %).This is contrary to some 
studies were it has been reported to be high in indoor (12,32). This fungus is associated with asthma and other indoor 
allergic diseases (11,12,33).One of the major findings of this study is the presence of Helminthosporium sp. which 
was isolated in houses of the control group individuals. It has been implicated in allergies and several infections 
34.Within the study area, this fungus has not been reported in indoor air in houses.  
       Interestingly, the houses of asthmatic patients had lower fungal densities than those of the control group. This is 
perhaps due to the intense house cleaning by the patients as part of the advice given to them by their physicians to 
do regular cleaning so as to reduce environmental triggers of asthma. From the results obtained here, it can be 
concluded that there is a high incidence of airborne fungal spores in bedroom of both asthmatic and control 
individuals and there is a similarity in the species composition of indoor fungi in Benin City, Nigeria. The potential 
human health effects of these fungi have been well documented. We suggest that public enlightenment programmes 
and the use of electronic / print media to educate the general public should be intensified so as to adequately clean 
our environment to reduce fungal spores and fungi allergy.  
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