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Mould-devouring mites differ in guanine excretion from
dust-eating Acari, a possible error source in mite allergen
exposure studies
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Summary

Background and Objective Measurement of guanine in dust proved a good assessment of
mite allergen exposure.

Methods Exposure to mite allergens may lead to atopic inflictions. In a semi-natural test
system the development Bermatophagoides pteronyssin{Isouessart) anlycyphagus
domesticugDe Geer), and the presence of their guanine excretion, was examined in a dust-
soiled and mouldy environment. Mites were counted after heat-escape, and guanine was
detected by means of capillary zone electrophoresis. For each species, 50 mites randomly
taken, were inoculated on soiled test-surfaces of 10cm. Rough wooden board, gypsum
board, tufted carpet, and a self-made mattress representing wall surfaces and home-textiles,
respectively, were used. Eight weeks after inoculation with mites only, the surfaces were all
mould ridden, and mite and guanine measurements were taken. The Spearman rank
correlation test and the Mann—Whitndy-test were used in statistical analysis. The
confidence limit was set at 1%.

Results Among the various test-surfaces, no differences were found regarding total mite
numbers and amount of guanine presé 0.01). For the dust-eating mife. pteronyssi-

nus total mite numbers correlated with the amount of guanine pregeatd(002) on all
inoculated surfaces, indicating feeding on the protein-rich dust. For the mould devouring
mite G. domesticushowever, no such correlation was fourRi=£ 0.72). Apparently, they
mainly consumed fungal carbohydrates during this experiment.

Conclusion The allergological relevance of storage mites has been under discussion for
the last 25 years. In humid homes, these mites will feed almost exclusively on fungi and may
produce allergenic or irritating substances different from those arising on protein-rich
laboratory media used in allergen extract production or present in carpets, bedding and
furniture.
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exposure to house dust mite (HDM) allergens in these

disorders has been well documented [2]. In the 1980s, the
Domestic mites, especially house dust mitBgrpglyphi-  significance of exposure to storage mites (SM) in allergic

dag, are common inhabitants of houses. Exposure to miteliseases, however, was established in rural communities
allergens may lead to atopic inflictions such as rhinitis,only, and was related to damp environments and agricultural
asthma and atopic dermatitis [1]. The significance ofoccupations [3—5]. At present, several studies report SM
Correspondence: H.S.M. Kort, Centre for Biomedical and Healthcare‘f’l”ergy in combination with HDM a”ergy not onIy in rural

Technology, W & S, room number 2.05, PO Box 513, 5600 MB Eindhoven,aréas, but also in urban and sub-urban surroundings [6-8].
the Netherlands. Home textiles as well as wall surfaces may be inhabited
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by both types of mites [9,10]. Mite excretion products, present in the dust. These microwaved and soiled surfaces
guanine and allergens, are measured in the dust to dedueeere acclimatized in polyethylene bags (ARE, Polypax b.v.,
mite exposure, before an individual avoidance plan is mad8arneveld, the Netherlands) for 2 weeks. These bags
up [11]. In addition, the efficacy of mite avoidance measuresvere placed in a cupboard in a stationary environment of
can be easily assessed by the measurement of guanine [1,12}= 20°C, and RH=55% (mean values).

In houses, HDM and SM share the same niches, although Eight surfaces were enclosed in each bag: two of each
their feeding differs [13]. However, when storage mitessurface type. Surfaces were placed in petri-dishes, and their
(Acaridae and Glycyphagidag occur, their growth coin- rims were covered with tangle trap (The Tanglefoot Com-
cides with fungal growth [10,14]. pany, Grand Rapids, Michigan, USA). The dishes were

Mite development and fungal growth depend on thecovered with a poplin cloth, and tied with an elastic band
availability of water, and to a lesser extent on the presencey hand.
of nutrients or predators in the niche. Under suitable con- After 2 weeks, the surfaces were inoculated with 50 mites
ditions, mites and moulds prosper, and produce allergens ieach. Two blanks were used, both microwaved but with no
clinically relevant amounts [9,15]. organisms added.

Some studies report on cross-allergenicity between HDM Every 2 weeks, the surfaces were aerated for 10s by
and SM allergens. Other studies revealed distinct HDM andjently waving of the hands above the surface. The whole
SM allergens [reviewed in 16]. experiment was repeated after 1 week.

Guanine measurement is an important tool in the evalua-
tion of avoidance studies with all species of mites. There- .
fore, we examined the correlation between HDM and SMAna'ySIS
and their guanine excretion in a soiled and mould-ridderEight weeks after inoculation, after approximately two
environment. life cycles, analysis was performed. This period ensures
sufficient amount of mites and a stable mite population [21].
Contaminating fungi were scored by means of a grid with a
1x1cm matrix, as large as the test-surface. Fungal scores
The domestic mites,Dermatophagoides pteronyssinus ranged from 0 to 100.

(Trouessart) an@lycyphagus domesticiPe Geer), were A tape-imprint was also taken of each surface in order
reared at room temperature and 55%, 75%, 85%, 88% do identify the contaminating fungi. These tapes were
90% relative humidity, under stationary conditions. Mite inoculated for 3 weeks on Oxoid-malt agar with water
allergens were assessed by guanine determination. Simaetivities of 0.99 and 0.82 [10], after which mould colonies
lated dwelling conditions were created as described for avere identified.

semi-natural test system [11,17]. Mite analysis was done by vacuuming each surface

Organisms used were derived from our own laboratoryfor 25s. In the collected dust a rough estimation of the
cultures. For each species, 50 mites randomly taken wemeumbers of living mites was made. This was done by
put on each test-surface. Test-surfaces used were piecesefamining the dust for 1.5 minute under a dissecting
10x10cm of rough wooden board, gypsum board, tuftedmicroscope (1& magnification) and counting the moving
carpet and self-made mattress, representing wall surfacesites. Following, a more accurate estimation of the number
and home-textiles. of remaining living mites was made by use of the heat-

Different relative humidities (RH) were achieved by the escape method [19].
following saturated salt-solutions: calcium nitrate (55% Guanine was quantitatively assessed in the collected
RH), ammonium sulphate (75% RH), potassium chloridedust by means of capillary zone electrophoresis (CZE)
(85% RH), sodium bicarbonate (88% RH). Beside thesd20,21] (10 mM Tartaric acidB-Alanine, pH3; capillary
salt-solutions we also used water to achieve a R&80%.  of 50 cm in length, internal diameter 5, 30 kV, detec-
Equilibrium situations were assessed with a moisture metetion at 254 nm). A Beckman p/ace system 2000 (Beckman
(Rotronic AG, Zurich, Switzerland). Instruments, California, USA) was used. Results were

expressed as guanine in mg per gram dust.

Materials and methods

Experimental set-up

All surfaces were soiled prior to acclimatization. Textile Statistical analysis

surfaces were soiled with 1.0 g of artificial dust and smoothThe Spearman rank correlation test and the Mann—Whitney
surfaces with 0.5g [18]. U-test were employed. The confidence limit was set at

After soiling, the surfaces were put in a microwave at1%. Statistical analysis was performed by use of SPSS-pc
450-550W for 1 min in order to diminish biotic agents version 4.0.1 [22].
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Table 1. Guanine content in mg/g dust of non-inoculated surfaces and guanine content and total mite nurBbers of
pteronyssinuandG. domesticuare grouped by the relative humidity (RH). The median and range (in brackets) values

are given
D. pteronyssinus G. domesticus

Relative Blank

humidity (%) Guanine Guanine Total mites Guanine Total mites

55 34 (14-58) 31 (10-57) 0 (0-3) 28 (10-55) 0 (0-10)

75 18 (10-90) 58 (12-194) 102 (0-1750) 29 (10-124) 9 (0-1098)

85 32 (10-65) 42 (10-83) 6 (0—36) 47 (10-138) 8 (0-95)

88 41 (15-60) 40 (10-194) 58 (10-500) 27 (10-179) 228 (38—396)

90 27 (10-75) 44 (18-125) 36 (0-243) 81 (17-905) 153 (48-336)
Results differed significantly P=0.0002). However, no signifi-

cant difference was found in guanine content between
At the end of the experiment, all surfaces were mouldblanks and surfaces populated wits. domesticus
ridden. The contaminating moulds belong predominantly(P =0.02).

to the speciedispergillus repensand Penicillium chryso- Among the various test-surfaces, no differences were
genum Other mould taxa found includducor racemosus found regarding total mite numbers and guanine
Paecilomyces variotiand Cladosporium (P>0.01). Consequently, all results were grouped by rela-

D. pteronyssinuswas present in a range of 0-1750 tive humidity only (Table 1). The soiling of the surfaces
per dish (median=18). The maximum number ob.  with moulds was equal for all types of surface, except for
pteronyssinusvas found on spur wood at 75% RKe.  spur wood and gypsum board inoculated w@&h domes-
domesticusnites were present in a range of 0—1098 per dishticus Gypsum board surfaces inoculated wBhdomesticus
(median=27). The maximum number @. domesticusvas  were more covered with moulds, as compared with spur
also present on spur wood at 75% RH. wood inoculated bys. domesticugP = 0.008).

The blanks stayed free of mites but they were covered As was found previously [9,23,24], total mite numbers
with moulds to the same extent as the surfaces inoculatedf both species correlated with the relative humidity. How-
with mites, indicating that the moulds originated from ever, the amount of guanine excreted Dy pteronyssinus
the dirt used for soiling. Between blanks and surfacesn the dust did not correlate with the relative humidity.
inhabited by D. pteronyssinusthe amount of guanine On surfaces populated b$. domesticusthe amount of

Table 2. Spearman rank correlation (rs) matrix of the variables guanine content, total mites, guanine/mite, and relative humidity (RH) for
D. pteronyssinugright, top) andG. domesticugleft, bottom). In each celh=96. Significant correlations are in bold type

D. pteronyssinus

Guanine content Total mites Guanine/mite Humidity (RH)

rs = 0.32 rs=—0.08 rs=0.10
P = 0.002 P= 044 P=0.32

Guanine content

Total mites rs=0.19 rs = —0.96 rs=0.37
P=072 P< 0.000001 P= 0.0002
Guanine/mite re= —0.18 rs = —0.90 rs=-0.38
P=0.07 P< 0.000001 P= 0.0001
Humidity (RH) rs =0.26 rs= 0.68 rs= —0.58
P=0.01 P< 0.000001 P< 0.000001

G. domesticus
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excreted guanine did correlate significantly with the relativemite sensitive persons, who are living in humid environ-

humidity (rs=0.26,n=96,P=0.01) (Tables 1 & 2). ments, specific storage mites assays should also be used,
For the dust-eating miteD. pteronyssinustotal mite  both in sensitization and exposure.

numbers correlated significantly with the amount of guanine We conclude that the different feeding habitsD#rma-

present (s=0.32, n=96, P=0.002). For the mould- tophagoidesand Glycyphagusmay explain some error on

devouring miteG. domesticushowever, no such correlation exposure assessment by guanine determination.

was found. For both mite species total mite numbers were

negatively correlated with the amount of guanine per mite
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