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ABSTRACT: Atopic individuals have a tendency toffsu from one or more allergic disorders, such athma, which
development appears to involve the interplay betweseast factors and environmental exposures. Thdtsesf a study of the
fungi flora in indoor air of bedrooms of asthmapatients are discussed. Samples were taken from bk@Mooms of
houses(homes) of asthmatic patients who have begmased clinically and who were attending the Bdwse and Throat
(E.N.T) Clinic of the University of Benin, Benin §i For each home, a set of 5 sterile Petri-dist@mstaining sabouraud
dextrose agar, malt extract agar amended with iatitibmixture of streptomycin and penicillin werep@sed for a period of 5-10
min. between 2% - 28 C for 10 days. Fungi isolates were identified tangard method# total of 68 species, comprising of 7
fungal genera were isolated and identified in bedrondoor air (cfu/m). Fungi includedCladosporium herbarium,Aspergillus
spp.,Penicillium oxalicum, Mucor sp. andAlternaria alternata. In the houses of the asthmatic patieGtagdosporium herbarium
had the highest percentage frequency of occurré2@€9% +2.01 %),followed byspergillus niger (20.31+1.2%).The least
fungus wasAlternaria alternata (1.56+1.12).Also, in the control groupladosporium herbarium had the highest frequency of
occurrence (34.8+ 4.60 %) while the least witminthosporium sp.(1.4+1.1%)A.niger had the highest density of SL6fu/nT,
followed byPenicillium oxalicum (10* cfu/nT) in the asthmatic group. The least was alternaria alternata. The prevalence of
these fungi in bedrooms is an indicator of the pldé high level of allergens produced and reledsethese fungi and may be
related to allergic symptoms observed in some iithats of these houses. Therefore procedures taceegossible fungal
allergens to as low as possible by way of regulearding of the home may be a feasible way to pravgrcontinuous and
regular fungal allergy.
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Introduction

Dust is a general term denoting solid paetiaf different dimensions and origin, which mage@lly remain in
suspension for some time. It occurs in the atmaspheth naturally and as a result of man’s actsitiHouse dust
is a poorly defined mixture of allergens of varyingmplexity and antigenicity. Its composition ination to
individual allergens vary both quantitatively andafjtatively from one location to another, thus mnakprecise
characterization of its component antigens diffi@l Rather than a single substance, house dustios fibres
from different types of fabrics, cotton lint, feats, and danders from dogs, cats and other aniZhals(
bacteria(3,4,5,6,7,8), fungi (9,10,11,12), plar®$(tockroaches (14) and house dust mites'(15).
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There is a growing alarm about the dangerimilsience of atmospheric contamination with micedbi
propagules. Different airborne microorganisms odoudust and could be frequent cause of allerggpiratory
disease, which are common in workers exposed wiofeslly to dust. Varieties of allergens are asstec with
airborne particles in homes and work environmergufficient levels of allergens are airborne atstesporadically
during an extended period of time, individuals grem allergy may become sensitized (10,16)

Airborne fungi may cause infectious diseasskergic and hypersensitivity reactions, and cdnmiré to the
adverse health effects called ‘sick building symaed caused byfrichoderma harzianum Rifai which has also been
reported to cause asthma, sinusitis and paralysigesm cell motility of boar (17). Common indoar fungi genera
with species of high allergenicity that are assmciawith hypersensitivity areAlternaria, Aspergillus,
Aureobasidium, Cladosporium and Penicillium (18,19,20). In Nigeria, species ofkspergillus, Penicillium,
Fusarium, Mucor andCandida have been reported (21,22)

The aim of this study was to evaluate thevglence of fungi aeroallergens in houses of asticnpatients who
have been clinically diagnosed.

Materials and M ethods

Patients: Asthma was diagnosed in patients attending the M@se and Throat (E.N.T) Clinic of the Universitly

Benin Teaching Hospital, Benin City, Nigeria acdagdto predictive index and asthma based on medisabry

manifestation and pulmonary function test by anedi physician. A total of 104 asthmatic patientsdag-50 years
(mean 26.24+ 6.01) who gave informed consent werelled in the study. Fifty individuals with no sptoms of

any allergic disease as part of their medical hystcere used as control group.

The study had the approval of the Ethics Commitfeldniversity of Benin Teaching Hospital, Benin LiPatients
had resided in sampled houses for at least 1 yréefe study.

Sampling of homes and fungi culture

Samples were taken from 104 non-air conditioheuses of asthmatic patients and the controlmiow@reas in
Benin City. Samples were taken after personal comcation with each resident, from their bedroonss tfds is
where most people spend approximately 6-9 hr/ddguseholders were requested not to do extra clgdminm to
follow their normal routine before each visit asciied (21).

The airborne fungal spores were collectegdyimentation method (23,24jor each home, a set of 5 sterile
Petri dishes containing Sabouraud dextrose agdr,extaact agar amended with antibiotic mixturesteptomycin
and penicillin were exposed for a period of 5-10{@5) The Samples were caught 1.5 m above the flootheof
bedroom(12Plates were incubated at 28 for a period of 10 days. Plates were examineibgieally. The fungal
growths were identified using standard procedusebtaipon gross cultural and microscopic morpholgjy(

Statistics: SPSS 10.0 for windows was used for the statistawadlyses. P —values < 0.05 were accepted as
significant

Results

The fungal species and their frequency ofugence in the homes of the asthmatic patientsthadcontrol
group are shown in Table 1. A total of 68 speatesnprising of 7 fungal genera were isolated andtified in all
houses. It was observed that the frequency of oecce (32.5%) of fungal spores in the bedrooms afem
inhabitants was less than that of female inhalsté®it.5 %), but this was not statistically sigrafit (p>0.05).

The densities of fungi in indoor air are shdw Table 2 Aspergillus niger had the highest density ($6fu /m?)
in all the homes of asthmatic patients sampleds Whis followed byPenicillium oxalicum (10 “cfu / m®).The least
density was recorded withlternaria alternata (10cfu / n?.It was observed that patients that lived in housitis
more fungi density/species had regular asthmatergl than those with less density/species fronir theedical
records.All the fungal species identified in thartes of the asthmatic patients were also identifigtie houses of
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the control group, apart frorhlelminthosporium sp.which was not identified in the former group({¢a?2).The
densities of fungal species in the houses of tmrabgroup were highek niger andP.oxalicum had the highest
density(16cfu/m® each) compared to the8nd 18cfu/m® respectively recorded in the asthmatic group. 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
Aspergillus niger
Penicillium oxalicum
Aspergillus fumigatus
Rhizopus spp.

Mucor spp.

Candida albicans
Alternaria alternate

Helminthosporium sp.

29.69+4.10
20.31+3.82

17.19+3.46
12.5+ 2.60
9.37+1.22
6.25+2.24
6.25+2.24

441 *2.48

0.0

34.8+4.60
26.0£3.21
10.0+2.60
13.5+2.10
7.4+1.60
4.842.42
2.1+0.11
14+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/m®)
Asthmatic Patients (n = 104) Control Group (n =50)
Aspergillus niger 10° 10°
Penicillium oxalicum 10 10
Aspergillus fumigatus 10" 10
Cladosporium herbarium 10° 10°
Rhizopus spp. 10° 10°
Candida albicans 107 10°
Mucor spp. 107 10
Trichoderma viridae 107 107
Alternaria alternate 10 10°
Hel minthosporium sp. - 16
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Discussion

Allergy to environmental factors has becomemaportant health concern in Nigeria.In our stadlythe houses
of asthmatic patients and the control group sathplewed the presence of similar fungi species Withger and
P.oxalicum having the highest densities in homes of asthnpagitents (10and 106cfu/m® respectively) and in
control group(18 cfu/n® each) .All the houses had fungi growth, peopletiaeeefore likely to come in contact with
these fungi and aggravate health situations ofrgatleindividuals.A high incidence oA.niger (65.9%) and
P.oxalicum(19.0%) from indoor air of living rooms of individls living in Benin City, Nigeria had been repofte
A.niger has been reported to be an imported human héslkliar those who are susceptible to infection lergy
(12,27,28). The high densities of fungi in indoar @an be attributed to the mixture of those whigtve entered
from outdoors and those which readily grow and ipiyit

In the present study, speciesAspergillus, Penicillium and Cladosporium were the most common fungi in
indoor air of bedrooms of both asthmatic and cdrgroup.Exposure téspergillus spp.has been reported to cause
several types of human health problems such agiate infection and toxic effects(1Zhe results of this study
showed thatCladosporium herbarium was most prevalent (29.69+4.10%).Several studigs heported this fungus
as the most abundant genera identified from bathdr and outdoor sampl&s°3! This is in line with the result of
this study. However, it was the least fungus reggbith indoor of living rooms during the rainy andg deasons in
Nigeria (0.43 and 0.0% respectively)(2Agpergillus spp. has been reported as the most abundant ifuirgioor
air of living rooms(22,23)The result of the present study is in contrashése earlier findings.

Alternaria alternata was the least fungus in houses of asthmatic gat{dm 1+ 2.48 %).This is contrary to some
studies were it has been reported to be high iaan{2,32)This fungus is associated with asthma and otherand
allergic diseases (11,12,33).0One of the major figgiof this study is the presenceHs minthosporium sp. which
was isolated in houses of the control group indigld. It has been implicated in allergies and sdviefections
#\Within the study area, this fungus has not beearteg in indoor air in houses.

Interestingly, the houses of asthmatic pégidad lower fungal densities than those of thgrobgroup. This is
perhaps due to the intense house cleaning by tienfsmas part of the advice given to them by tphiysicians to
do regular cleaning so as to reduce environmengders of asthma. From the results obtained herean be
concluded that there is a high incidence of airbofungal spores in bedroom of both asthmatic anutrab
individuals and there is a similarity in the spesax®mposition of indoor fungi in Benin City, NigariThe potential
human health effects of these fungi have been degimented. We suggest that public enlightenmegrammes
and the use of electronic / print media to edutiagegeneral public should be intensified so asdegaately clean
our environment to reduce fungal spores and fulhgyigy.
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