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Molds in the Homes of Asthmatic Patients
in Isparta, Turkey

Mehmet Unlu’, Cagri Ergin®, Murat Cirit', Unal Sahin® and Ahmet Akkaya®

An increasing prevalence of
atopic diseases has been demon-
strated by several studies.' In addi-
tion, a 20-to-60 fold variation in the
frequency of asthma, rhinitis, and
eczema has been reported among
different countries.” Allergen sen-
sitization is a risk factor for the de-
velopment of bronchial asthma in
both children and adults. Sensitivity
to indoor allergens and certain out-
door mold spores has been found to
increase the risk of bronchial hyper-
responsiveness and asthma symp-
toms in children.” Several investi-
gators have shown in both children
and adults that the severity of asth-
ma symptoms will vary with the
level of exposure of persons sen-
sitive to indoor allergens.*® Tar-
gonski et al.® studied asthma deaths
in individuals 5 to 34 years of age
in Chicago from 1985 through 1989
and found that mold spore levels
(except tree, grass, or ragweed pol-
len) were high on days when asth-
ma deaths peaked. Mold spores are
prevalent in houses and flourish in
the presence of special growth con-
ditions such as humidity. Most of
the mold surveys were performed
in the outdoor environment in spite

SUMMARY This study was planned in order to determine the fungal spores
in the air of inside the homes of asthmatic patients living in Isparta (from
southwest region of Turkey). The seasonal properties of mold spores in the
air of homes of 24 asthmatic and 14 control subjects living in the city of Is-
parta over a period of one year were investigated. Viable molds were re-
covered from all 38 houses. Twenty different molds were isolated and iden-
tified from the indoor air of the houses in which asthmatic patients and con-
trols lived. The most common isolated genera were Penicillium spp. (27.9%),
followed by Cladosporium spp. (26.3%), Aspergillus spp. (14.7%) and Alter-
naria spp. (13.1%) in the indoor air of the houses of asthmatic patients. No
differences in colony numbers were observed between asthmatics and con-
trol groups. The percentage of molds was higher in kitchens than other parts
of the houses such as living rooms and bedrooms (p < 0.05). A seasonal
variety of the fungal flora in Isparta city region was observed. It is con-
cluded that viable molds are common in houses in Isparta. Reducing in-
door molds may improve the health of individuals with fungal-induced dis-
eases like asthma.

of the fact that the major and more
relevant environment of harmful al-
lergen exposure is indoors. Never-
theless, there are a few studies ex-
amining the indoor environment for
molds. The identification of factors
influencing the development and
the severity of asthma is of obvious
relevance for disease prevention
program.

This study was planned in
order to determine the fungal spores
in the indoor air of homes of asth-
matic patients living in Isparta (south-
west region of Turkey). Therefore
the results of this study may be used

as a basis for approaching indoor
mold reduction measures.

MATERIALS AND METHODS

This study was carried out
on 24 asthmatic patients as the
study group and 14 healthy subjects
acting as the control group in Is-
parta. The diagnosis of asthma was
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made according to the National In-
stitutes of Health criteria’ in the
Chest Disease Department of Siiley-
man Demirel University Hospital.
The study was carried out during
the 12 months period from June
2000 to July 2001. Sampling of in-
door air was done monthly for one
year. Sabouraud dextrose agar cul-
ture plates were opened 15 minutes
in the kitchen, bedroom and living
room of asthmatic and controls on a
raised platform.® The plates were in-
cubated at room temperature for two
weeks. The ratio of colony number
and species per plate was recorded.
Molds were identified by conven-
tional methods. The same type of
mold growing in different places of
a house are considered as only one
growth for seasonal assessment.
Humidity and monthly air tempera-
ture results were obtained from the
regional meteorology station.

Statistical analyses were
performed by Chi-square tests. A p
value lower than 0.05 was accepted
as a significant result.

RESULTS

Twenty different genera o f
molds were detected in 38 houses.
A total of 389 fungal colonies were
identified during this study (251
from indoor air of houses of the
asthmatic patients, 138 from indoor
air of houses of the control sub-
jects). The colony numbers were not
significantly different between asth-
matic patients and controls. Penicil-
lium spp. (27.1%), Cladosporium
spp.  (26.3%), Aspergillus  spp.
(14.7%) and Alternaria spp. (13.1%)
were the predominant indoor flora
in houses of asthmatic patients. The
indoor genera of the molds were
similar between asthmatic patients
and controls (Table 1). The percent-
age of the molds detected in the
kitchen, bedroom and living room

Table 1 The percentage of molds in homes of asthmatic patients
and contrals for 1-year
Asthmatic patients Healthy control
Molds
n % n %
Acremonium spp. 2 0.8 1 0.7
Alternaria spp. 33 1341 16 145
Aspergillus spp. 37 14.7 24 17.3
Bipolaris spp. 4 1.6 1 0.7
Botrytis spp. 1 0.4 1 0.7
Chaetomium spp. 2 0.8 3 22
Chrysosporium spp. 3 T2 1 0.7
Cladosporium spp. 66 26.3 35 25.3
Conidiobolus spp. 2 0.8 2 1.5
Curvularia spp. 2 0.8 2 1.5
Fusarium spp. 5 2 2 1.5
Mucor spp. 9 36 6 4.4
Paecilomyces spp. 2 0.8 1 0.7
Penicillium spp. 68 271 34 24.6
Phoma spp. 1 0.4 - -
Rhizomucor spp. 1 04 1 0.7
Rhizopus spp. 6 2.4 5 3.8
Scopulariopsis spp. 1 0.4 2 1.5
Stemphylium spp. 5 2 - -
Ulacladium spp. 1 0.4 1 0.7
Total 251 100 138 100

of the asthmatic patients were 39.2,
32.3 and 28.5, respectively. The
percentages of molds were higher
in kitchens than in living rooms and
bedrooms in the houses of the
asthmatic patients (p < 0.05). It was
found that the fungal flora in the
indoor air in Isparta changed with
the seasons (Figs. 1 and 2).

DISCUSSION

In this study, it was found
that the predominant genera were
Penicillium spp. (27.1%), Cladospo-
rium spp. (26.3%), Aspergillus spp.
(14.7%) and Alternaria spp (13.1%)
in the indoor air of houses in which
asthmatic patients lived in Isparta.
Katz et al.’ showed that Aspergillus
followed by Alternaria and Penicil-
lium were the most prevalent indoor

molds in Israel. Also Olonitola et
al® isolated Penicillium spp. and
Aspergillus spp. as the most pre-
dominant molds in the houses of
asthmatic patients in Nigeria.
Penicillium spp. and Aspergillus
spp. are considered to be primarily
indoor allergens, but Alternaria
spp., Cladosporium spp., and other
outdoor fungal allergens can be
found indoors as well."

Several studies have dem-
onstrated the relationship between
increased numbers of spores and
fungal antigen levels to the pres-
ence of allergic symptoms. Of the
homes of 20 children with known
allergies, 12 (63%) of 19 houses
had increased fungal levels. The
most commonly identified molds
were Penicillium spp., Cladospo-
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rium spp., Aspergillus spp. and My-
celia sterilia." Those with atopy had
higher fungal levels than control
subjects in summer. Also the pres-
ence of Cladosporium spp. corre-
lated with asthma according to a
study of the homes of 46 individu-
als (20 atopic, 26 nonatopic) living
in Taiwan."> Henderson et al."* ex-
amined factors linked to recurrent
wheezing in a case-control study
of 343 children 7 to 12 years of
age recruited from a general pediat-
ric practice. The antigens most fre-
quently associated with wheezing
were house dust mite, cat, and A4l-
ternaria. Gergen et al'* studied
4,295 children and young adults 6-
24 years of age and measured aller-
gen reactivity by skin-prick test.
Asthma without allergic rhinitis
was associated with sensitivity to
house dust and Alfernaria. In our
study Alternaria spp. was deter-
mined as the fourth common indoor
mold.

Indoor conditions associ-
ated with the presence of molds in-
clude increased indoor humudity,
low ventilation rates, and a high level
of outdoor fungal allergens. Loca-
tions where molds often colonize
include basements, damp indoor
walls, bathrooms, kitchens, cool
mist vaporizers, window moldings
and bookshelves. In our study, we
found that the percentage of molds
was higher in kitchens then in liv-
ing rooms and bedrooms in the
houses of the asthmatic patients (p
< 0.05). In our previous study, it
was found that Cladosporium spp.,
Alternaria spp., Penicilium spp.
and Aspergillus spp. were the most
prevalent outdoor molds in Isparta.'
According to these results, outdoor
mold loads contribute to indoor mold

loads in Isparta.

We found a relationship be-
tween indoor mold ratio and out-
door weather. The percentage of
Penicillium spp. was 32.2% in spring,
24.5% in summer and 19.2% in au-
tumn, but 41.4% in winter. The ratio
of Cladosporium spp. was higher in
winter. Nevertheless, the lowest ra-
tio of Aspergillus spp. and Alter-
naria spp. was found in winter. In
Japan, it was found that indoor fun-
gal numbers of Cladosporium, Asper-
gillus, Wallemia, and Penicillium
species made a peak in October and
were higher with increasing out-
door temperature and humidity."®

In conclusion, viable molds
are common in houses of asthmatic
patients living in Isparta. It is rea-
sonable to believe that if this expo-
sure was reduced, the severity and
the incidence of the resulting illness
would be reduced. Therefore, meas-
ures to decrease the indoor mold ra-
tio may improve the health of indi-
viduals with fungal-induced dis-
eases like asthma.

REFERENCES

1. Ninan TK, Russel G. Respiratory symp-
toms and atopy in Aberdeen school-
children: evidence from two surveys 5
years apart. BMJ 1992; 304: 873-5.

2. International Study of A sthma and Al-
lergies in Childhood Steering Committee.
Worldwide variation in the prevalence
of symptoms of asthma, allergic rhino-
conjunctivities and atopic eczema:
ISAAC. Lancet 1998; 351: 1225-32.

3. Nelson HS. Advences in allergic dis-
eases: An update for the new mille-
nium. J Allergy Clin Immunol 2000;
105(6): $628-32.

4. Zock JP, Brunekreef B, Hazebroek-
Kampschreur AA JM, et al. House dust
mite allergen in bedroom floor dust and
respiratory health of children with asth-
matic symptoms. Eur Respir J 1994; 7:
1254-9

Chan-Yeung M, Manfreda J, Dimich-
Ward H, et al. Mite and cat allergen
levels in homes and severity of asthma.
Am J Respir Crit Care Med 1995; 152:
1805-11.

Targonski PV, Persky VW, Ramekrish-
nan V. Effect of environmental molds
on risk of death from asthma during the
pollen season. J Allergy Clin Immunol
1995; 95: 955-61.

Expert Panel Report 2. Guidelines for
the diagnosis and management of asth-
ma. National Heart, Lung, and Blood
Institute, National Institutes of Health.
Bethesda, M aryland, U SA. P ublication
no. 97-4051, July 1997.

Olonitola OS, Dada JD, Galadima M, et
al. Fungal spores in the homes of asth-
matic patients in Zaira, Nigeria. Ann
Allergy 1994; 73: 273-4.

Katz Y, Verleger H, Barr J, e af In-
door survey of molds and prevalence of
mold atopy in Israel. Clin Exper Al-
lergy 1999; 29: 186-92.

. Homer WE, Helbling A, Salvaggio JE,

et al. Fungal Allergens. Clin Microbiol
Rev 1995; 8: 161-79.

. Dill I, Niggemann B. Domestic fungal

viable propagules and sensitization in
children with IgE mediated allergic dis-
eases. Pediatr Allergy Immunol 1996;
7:151-5.

. Li C, Hsu L. Airborne fungus allergen

in association with residential charac-
teristics in atopic and control children
in a subtropic region. Arch Environ
Health 1997; 52: 72-9.

. Henderson FW, Henry MM, Ivins S5,

et al. Correlates of recurrent wheezing
in schoolage children: the Physicians of
Raleigh Pediatric Associates. Am J
Respir Crit Care Med 1995; 151: 1786-
93.

. Gergen PJ, Turkeltaub PC. The associa-

tion of individual allergen reactivity
with respiratory disease in a national
sample: data from the second National
Health and Nutrition Examination Sur-
vey, 197680 (NHANES II). J Allergy
Clin Immunol 1992; 90: 579-88.

. Simsekli Y, Akkaya, A, Giicin F, et al.

The allergic fungal spores in the air of
Isparta city. Lung Archive 2000; 1: 9-
12 (in Turkish).

. Takahashi T. Airborne fungal colony-

forming units in outdoor and indoor
environment in Yokohama, Japan. My-
copathologia 1997; 139: 23-33.





