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Abstract. Allergy to house dust mites (HDM) is an important cause of asthma and rhinitis in Malaysia.
This study was carried out to evaluate the dust mite fauna in the Klang Valley. Dust samples were collected
from 20 houses from March 1994 to February 1995. Thirty-three dust samples from mattresses were
examined monthly for the occurrence of HDM. A total of 22 species in 9 families of HDM was identified.
The most common and densely populated species was Blomia tropicalis with an average density of 8,934
mites/g of dust. Dermatophagoides pteronyssinus was the next in abundance, followed by Malayoglyphus
intermedius. All houses surveyed were found to be infested with HDM and every house had at least 6
species of HDM. B. tropicalis and D. pteronyssinus were found in al mattresses. HDM in the Klang Valley
were found to be highly prevalent and present in high densities. In this study, counts of D. pteronyssinus
was found to exceed the proposed exposure threshold of 500 mites/g dust, for triggering acute asthma.
Although counts of B. tropicalis exceeded D. pteronyssinus, no conclusion could be made because there
is currently no exposure threshold for triggering acute asthma, for this species. Monthly distribution of B.
tropicalis and D. pteronyssinus showed 2 peaks and 4 peaks, respectively. The major peak for D. pteronysinus
was in January 1995 whereas for B. tropicalis, the major peak was more variable and occurred between

November 1994 to January 1995. Both the species showed minor peak in April 1994.

INTRODUCTION

Allergy to HDM is an important cause of
asthmaand rhinitisin Maaysia (Gan and Rajagopalan,
1987; Ho et al, 1995; 1997). Positive skin prick
tests with mite extracts have been detected in more
than 80% of asthmatic and rhinitis patients.

Earlier extensive mite surveys in Malaysia,
conducted more than 20 years ago, had indicated
that Dermatophagoides pteronyssinus was the most
common and abundant species found throughout
the country. Predominance of a species is the end
result of a complex interplay of many factors and
may not be a stable situation. This was shown
when Sturnophagoides brassiliensis was found to
be the most abundant species in dust and revealed
a much higher mean number of mites than pre-
viously reported in a survey of HDM in Kuala
Lumpur (Ho and Mariana, 1994; Mariana and Ho,
1996). However, another survey conducted 2 years
later reported another species, Blomia tropicalis,
as the most common and abundant species of
HDM (Mariana and Ho, 1996).

The present study was carried out to evaluate
the dust mite faunain Klang Valley, Malaysia. The
results of this study will indicate the current
distribution of various species of HDM that are
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found in mattresses under local conditions. Infor-
mation on the distribution and abundance of these
mites will provide for a better understanding of
the possible associations of different families and
species of mite; and provide a basis for refinement
of their control. Species of mites that are common
and abundant have the potential to play an aller-
genic role and should be investigated further.

MATERIALS AND METHODS

Study design

Dust samples were collected monthly from 33
mattresses in 20 houses located in the Klang Valley,
Malaysia. The study was conducted from March
1994 to February 1995. All mattresses sampled
were in use during the period of study.

The techniques for collection of dust samples,
extraction of mites and preparation of mites for
identification, followed those used by Ho and
Nadchatram (1984). A 1 m?surface area was
vacuumed for 3 minutes. The vacuum cleaner was
cleaned after each sample to ensure minimum
contamination between sampling. Dust was col-
lected over a Whatman no 1 filter paper placed
in the collecting chamber of the vacuum cleaner.
A clean filter paper was used for each dust sample.
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Filter papers with dust samples were folded
and sealed in separate plastic vials. Sealed vials
were kept in the refrigerator at approximately 7°C
until processed. Previous observations indicated
that there was no increase in the mite population
at this temperature. The dust was weighed and
processed by first passing through a set of sieves
of decreasing mesh size in a sieve shaker for 15
minutes. The portion of dust that was retained
in the sieve of 75 p mesh was processed.

The dust was suspended in 90% lactic acid
and heated with constant stirring. The beaker was
removed from the flame as soon as the suspension
began to “bubble”. The suspension was left to
cool, after which a small volume at a time was
transferred to a Petri dish and examined under 20x
magnification. Whole mites and mite fragments
were picked with a sharpened applicator stick.
These were mounted in Hoyer’s medium. Mounted
slides were dried in an oven at 40°C for 10-12
days before the mites were identified.

Statistical analysis

Comparisons of mite counts were analysed
using Kruskal-Wallis one way analysis of variance
test for comparing the medians between groups.

RESULTS

Distribution and species composition of mites
fauna

HDM were present in all houses and mat-
tresses surveyed (Tables 1, 2). These mites were
found to be highly prevalent and present in high
densities in the Klang Valley. All houses surveyed
were found to be infested with HDM, with the
majority of them (90%) having more than 2,000
mites/g of dust (Table 3). Density above 18,000
mites/g dust were found in 20% of the houses.
Total average densities of mites recovered from the
houses ranged from 394 to 27,399 mites/g of dust
(Table 3). Every house had at least 6 species of
HDM. Cheyletus malaccensis, Blomia tropicalis,
Dermatophagoides farinae, Dermatophagoides
pteronyssinus, Malayoglyphus intermedius and
Sturnophagoides brassiliensis were recovered from
all houses. Of these species, only 2 species (B.
tropicalis and D. pteronyssinus) were found in all
mattresses (Table 4).

The majority of the mites recovered were
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from the families Glycyphagidae, Pyroglyphidae,
Cheyletidae, Saproglyphidae and Tarsonemidae. The
Glycyphagids were most frequently collected,
followed by Pyroglyphids and Cheyletids. The
Glycyphagid mite, B. tropicalis, was the most common
and abundant species recovered in this study with
an average density of 8,934 mites/g of dust (Table
4). B. tropicalis counts were found to be signifi-
cantly different from all the other species (p <
0.05) except D. pteronyssinus. Densities of B.
tropicalis and D. pteronyssinus in the Klang Valley
were not significantly different (p = 0.508).

Although less frequently collected, Pyroglyphids
represented the most number of species recovered
with a total of 6 species identified. The most
common and abundant species in this family was
D. pteronyssinus with an average mean density
of 4,553 mites/g of dust (Table 4). Another species,
M. intermedius, was as common but its average
mean density was lower (1,020 mites/g of dust).
D. farinae and S. brassiliensis were not so fre-
quently found. E. maynei and H. domicola were
found less often and also in small numbers; both
species were collected from only one house.

Many of the Cheyletid mites found were
immature specimens and could not be identified
to species level. Three Cheyletid species that could
be identified were Cheyletus fortis, C. malaccensis
and C. malayensis. Among these species, C.
malaccensis was most often recovered and had a
comparatively higher density (83 mites/g of dust)
than the other two species (Table 4).

Suidasia neshitti and S. pontifica were the
only 2 species of Saproglyphidsfound. The average
mean density for the latter species was about double
the former species (Table 4).

Other mites identified from this study were
from the family Tetranychidae, Tydeidae and
Tarsonemidae. Tarsonemus spp was the most often
recovered compared to Tetranychid spp and Tydeid
spp (Table 4).

Distribution patterns

Monthly distribution of common allergen
producing mites, B. tropicalis, D. pteronyssinus
and D. farinae are shown in Fig 1. The density
of B. tropicalis was much higher than the 2 species
of Dermatophagoides at all time during the period
of study. The distribution of B. tropicalis and D.
pteronyssinus followed each other rather closely
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Density of Total HDM, B. tropicalis,
D. pteronyssinus (mite/g)
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Fig 1-Monthly distribution patterns of densities of total
house dust mites, B. tropicalis, D. pteronyssinus and
D. farinae in mattress (n=33) in Klang Valley (March
1994-February 1995).
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Sbrasilliensis, Spontifica and T. putrescentiae in
mattress (n=33) in Klang Valley (March 1994-
February 1995).
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Fig 3-Monthly distribution patterns of densities of A.
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(March1994 - February 1995).
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for the first 7 months before diverging. B. tropicalis
showed 2 peaks whereas 4 peaks were noted for
D. pteronyssinus throughout the study. Both the
species showed a minor peak in April 1994. The
second peak which was the major peak for B.
tropicalis, occurred between November 1994 to
January 1995. The other 3 peaks for D. pteronyssinus
were in August and October 1994, and in January
1995. The latter peak was the major one for D.
pteronyssinus. D. farinae showed only 3 peaks
which were in April and July 1994, and January
1995.

Generally, the monthly distribution of total
HDM counts closely followed that of B. tropicalis
which had 2 peaks (Fig 1). The first peak was
in April 1994 and the second in November 1994
to January 1995. Figs 2, 3 show monthly distri-
bution of other less common mites that have been
reported to produce allergens. S. brassiliensis and
T. putrescentiae showed only 1 peak in September
and December 1994, respectively. However, 2
peaks were noted for S. pontifica and A. malaysiensis.
Distribution of the predatory mites, C. fortis, C.
malaccensis and C. malayensis was similar for the
first 7 months of the study (Fig 4); later the
distribution differed by the number of peaks. The
most often recovered species, C. malaccensis had
3 peaks. The peaks werein May and October 1994
and December 1994 to January 1995. Two peaks
were noted for C. fortis; a minor peak in April
1994 and the major one in January 1995. C.
malayensis showed only 1 peak ie in October
1994.

DISCUSSION

The allergen producing mites most commonly
found in dwellings worldwide are D. farinae, D.
pteronyssinus, B. tropicalis and E. maynei (Hurtado
and Parini, 1987; Arlian, 1989; Arruda et al, 1991;
Arlian et al, 1992, Stanaland et al, 1994). The
above species of mites, except for E. maynei,
occur in al houses surveyed in this study. Since
E. maynei was found in only one house in this
study, it may not be an important health problem
in Klang Valley, Malaysia.

B. tropicalis was the most common and
numerous HDM recovered during the study; it
represented an average of 53% of total HDM
collected from mattresses. The percentage differed
in different localities in the Klang Valley, ranging
from a low 6.3% to 71.3% (Mariana and Ho,
1996). The much shorter development period of

Vol 31 No. 4 December 2000



House Dust MiTEs FAuNA

Density of C. malayensis,
C. malaccensis (mite/g)

(]

=]

(=)
;

[

Q

(=}
F

60

,Soa

8 8 &
Density of C. fortis (mites/t

t
=
o

e

e

o

Mar94 Apr94 May94 Jun94 Jul94 Aug94 Sep94 Oct94 Nov94 Dec94 Jan95 Feb95

—+— Cheyletus
malayensis

—— Cheyletus
malaccensis

—a— Cheyletus
fortis

Fig 4-Monthly distribution patterns of densities of predator
mites (C. fortis, C.malaccensis, C.malayensis and
Cheyletus spp) in mattress (n=33) in Klang Valley
(March 1994-February 1995).

all stages in the life-cycle of B. tropicalis com-
pared to D. pteronyssinus (Mariana et al, 1996;
1998) may appear as an advantage for this species
to become more abundant. The species was probably
not abundant in the past might be because of the
local climatic factors which did not reach the
optimal conditions for their population growth,
leading to their less inability to survive to adult-
hood and to reproduce. Minor fluctuations in
temperature and humidity in the tropics during
development time may affect their survival (Colloff,
1991).

The relative percentage of B. tropicalis in
the Klang Valley is lower than that in Singapore
where the species constituted 62% of total mite
counts (Chew et al, 1999a). This mite has also
been found in house dust in Hong Kong, Brazil,
Venezuela, Colombia, Taiwan, Spain, Egypt and
Florida in USA (Arlian et al, 1992), but not in
other nearby countries such as Thailand (Malainual
et al, 1995) and Indonesia (Woolcock et al, 1984).
B. tropicalis is found in Brunei but in relatively
smaller percentages (Woodcock and Cunnington,
1980); the reason for thisis not clear. It is possible
that differences in the methodology and sampling
techniques for the evaluation of mite fauna may
be one of the reason as there is little difference
in environmental factors.

B. tropicalis was reported to be usually found
together with pyroglyphids and other acarids in
house dust samples (Oshima, 1970; Bronswijk,
1972; Charlet et al, 1977a). The situation is
similar in this study where D. pteronyssinus, D.
farinae and B. tropicalis were found on the same
area in the same mattress in all houses surveyed
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intheKlang Valey. Inal mattresses D. pteronyssinus
(33% of total mites) was more abundant than D.
farinae (1% of total mites). Wharton (1973, 1976)
mentioned that the behavior of both these
Dermatophagoides and their population dynamics
are different to a degree even though their habitats
overlap in certain areas. D. farinae which is more
mobile and itinerant likes to move within their
habitat whereas D. pteronyssinus prefer to rest at
a certain area (Bischoff et al, 1998).

In this study, counts of D. pteronyssinus was
found to exceed the exposure threshold of 500
mites/g dust for triggering acute asthma (Platts-
Mills et al, 1992); and counts of B. tropicalis to
exceed the threshold suggested by Fernandez-Caldas
et al (1993). The study proposed 150 mites/g dust,
to be the exposure threshold associated with sen-
sitization to B. tropicalis. So far, there is no threshold
level for other species of HDM.

Dust samples were also found to have other
less common mites such as S. brassiliensis, S.
pontifica, T. putrescentiae and A. malaysiensis.
Although they were present in relatively lower
densities compared to B. tropicalis, D. pteronyssinus
and D. farinae, these mites have been reported to
produce allergens (Wickman et al, 1993; Ebner et
al, 1994; Ferrandiz et al, 1996; Chew et al, 1999b).
The allergenicity of these mites is not well
characterized or studied. It is suggested that the
alergenicity of these mites be evaluated and their
alergenic components characterized.

High presence of predator mites in the house
(65-100%) may have an influence on the eco-
biosystem balance within the niche since these
mites have been reported to be predacious on
several other mite species. Their numbers are
always lower than the pyroglyphid or glycyphagid
mites. Insertion of the chelicerae of this predator
mites followed by injection of saliva had been
shown to cause an allergic response and papular
formation in humans (Yoshikawa, 1985).

HDM were recovered from all houses and all
mattresses surveyed. It appeared that the mites
are present wherever conditions are suitable. Further
studies should be conducted to determine whether
there is any difference in the mites fauna with
respect to other parameters such as socio-economic
level of family, type and age of house, type and
age of mattress, sex and age of mattress occupant,
sensitive mattress occupant etc. These parameters
may influence the population densities of HDM to
a great extent.
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This study showed a diverse assemblage of
HDM species occurs in mattresses throughout the
Klang Valley. The information in this study pro-
vides evidence for the prevalence of high popu-
lations of allergenic mitesin close association with
human and this undoubtedly can contribute to the
incidence of respiratory problems. The relatively
high densities of allergenic mites is a cause for
concern. The high abundance and frequency of B.
tropicalisin dust samples indicate the species plays
an allergenic role as important as D. pteronyssinus
in asthma and allergic rhinitis in Malaysia. Extract
of this mite should be considered for diagnostic
testing and possible immunotherapy. Some of these
allergenic mites show distinct monthly distribution
patterns which can be used to forecast their peak
abundance and in the process provide an early
warning to alergic individuals.
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