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Summary
A survey of the house dust mite population was carried out in the homes of fifty
asthmatic Liverpool individuals with strongly positive skin tests to Dermatophagoides
pteronyssinus. As expected, D. pteronyssinus was the commonest species found.
However, Euroglyphus maynei made up 37% of the total adult mite count and was the
predominant species in 48% of beds examined. There was a good correlation between
increasing numbers of E. maynei and decreasing social class, but only a weak one with
percentage relative humidity. Tonic sodium levels in bed dust were found to correlate
with decreasing social class and increasing E. maynei levels. In nineteen beds, mites
were sampled at 4-monthly intervals for | year—this showed a relative decrease in the
proportion of E. maynei compared with other mites in the autumn, when relative
humidity was high. A further twenty beds underwent intensive house dust eradication
(including the use of plastic covers) for 1 year—these beds showed a progressive fall in
the proportion of E. maynei recovered, suggesting that this mite is more vulnerable to
anti-house dust mite measures.

Euroglyphus maynei is a common house dust mite and further work needs to be
done to assess its antigenic nature and clinical significance.

Introduction
Dermatophagoides pteronyssinus has been shown to be the commonest house dust mite
in Europe [1]. However, an unrelated mite, Euroglyphus maynei, makes up a significant
proportion of the house dust mite count in Scotland [2], the South of England [3-5],
and at high altitudes [6], but little is known about its ecological preferences.

The present study was carried out to investigate the distribution of E. maynei in
homes in a northern city (Liverpool), and to assess domestic and seasonal factors that
might influence its prevalence.
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Subjects and methods

Patients

Fifty adult asthmatic patients who were highly skin-prick test positive to the house
dust mite (D. pteronyssinus) formed the study population. Details of their social and
domestic circumstances, house age, and the use of central heating were collected. Social
class was evaluated using the Registrar General’s Classification of Occupations [7].

Mite sampling

Dust was removed from the mattress surface, bedroom floor, and lounge carpet using a
standardized vacuum sampling technique that had previously been shown to be
reproducible (coefficient of variation of 10% for fourteen paired samples). Briefly, a
hand-held vacuum cleaner, modified to accept a paper filter in front of the motor, was
used to sample the whole of the mattress surface at a rate of 0-5 m?/min [8]. At the same
time, relative humidity was measured using a psychrometer in the bedroom and
lounge. The coarse dust samples obtained were sieved through a I mm? mesh at 0°C to
remove fluff and large particles. The fine dust passing through the mesh was considered
to contain the mites—the coarse detritus left above was examined through a
stereomicroscope ( x 30) to ensure that no fine particles or mites remained. The fine
dust was then submitted for mite counting and ionic sodium analysis.

Mite counting

One-hundred milligram aliquots of fine dust were placed in 10-cm petri-dishes and
incubated with 10 ml 90% lactic acid and lignin pink dye at 57°C for at least 2 days. All
dust samples were processed within 5 h of collection. The dishes were then viewed
through a stereomicroscope ( x 30) using incident and transillumination, and mites
were picked off for counting. Only intact mature mites and larger immature specimens
were counted. It was usual to remove all these from a dish, but where large numbers
were present only mites in a particular section would be removed. Mite counting had a
coefficient of variation of 5%. Mites were mounted in modified Faure's medium for
identification of sex, species, and maturity at high magnification using the standard
keys [9, 10]. No attempt was made to identify the species of immature specimens. The
proportion that E. maynei made up of the total mite count from 100 mg of dust was
expressed as a percentage, and termed the percentage density of E. maynei.

Bed dust ionic sodium analysis

Fifty milligram aliquots of fine dust were dissolved in 12 ml of a stock solution of
deionized distilled water containing 15 mmol ionic lithium per litre, using constant
agitation at 20°C for 30 min. The resulting solution was then centrifuged at 2 g for 10
min and the supernatant removed. Aliquots of this were passed through a flame
photometer (Instrumentation Laboratory IL 243). Those samples that overloaded the
range of the machine were diluted down until a reading was obtained. A standard 100
mmol ionic sodium solution was used to check the calibration of the machine every five
samples. Preliminary studies revealed this technique to have coefficients of variation
for repeatability and reproducibility of 0-5% and 2:5%, respectively.
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Table 1. Mite counts in the
homes of fifty individuals
allergic to D. preronyssinus

Site Mites/m>*
Bed 3-07+£0-07
Bedroom 2:7340-10
Lounge 2:00+0-10

* Geometric mean +s.e.m.

Bed dust eradication techniques
In those beds that underwent dust control, the following techniques were applied.
(i) A regular, thorough cleaning of the bed base and surround, at least at weekly
intervals.
(ii) The use of plastic mattress and pillow cover, which were damp dusted at least
at weekly intervals.
(iii) A change to non-allergenic bedding, which was washed at least weckly or
shaken outside at weekly intervals.
All beds in the study were in regular daily use. Correlation coefficients were
calculated by regressional analysis using the least squares method.

Results

All patients had initial dust samples collected from their homes during a 5-month
winter period (November 1982-March 1983). Repeat sampling in thirty-nine beds
(twenty using mite eradication techniques) took place at 4-monthly intervals for |

year—mean sampling times were January, May and September 1983, and January
1984.

Initial results

The mean mite counts for all sites at the first visit are shown in Table 1. Euroglyphus
maynei was found to be the predominant mite in 48% of beds sampled, whilst D.
pteronyssinus was predominant in the remainder. Overall, E. maynei made up 37% of
all adult bed mites counted initially, and its frequency diminished with increasing
distance from the bed—25% on the bedroom floor, and only 18% in the lounge carpet
(Fig. 1). This mite was present in forty beds (80%), thirty-eight bedroom floors (76%),
and thirty lounge floors (61%). It was absent from all locations in only four houses
(8%) of the study group.

At all sites, the female to male sex ratio for both E. maynei and D. pteronyssinus was
noted to be close to unity, varying between 5:4 and 2: 1. Dermatophagoides farinae
occurred rarely, and the only other species found regularly in any numbers was the
predatory mite, Cheyletus spp. (1-2% of the mite count for all sites). Other non-
pyroglyphid mites were rare on the mattress ( < 1%), but their numbers increased with
increasing distance from the bed—3% on the bedroom floor, and 5% in the lounge. A
mixture of these mites was encountered, mainly Glyveyphagus and Lepidoglyphus
species.

There was no correlation between the numbers of E. maynei in the bed and the use
of central heating or house age. There was only a weak correlation (r=0-33, P <0:05)
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with relative humidity, whereas D. pteronyssinus showed a much stronger relationship
(r=0-51, P<0-:001) at the same site. lonic sodium levels were measured in the beds of
forty-seven of the study population. There was a good correlation between the
percentage density of E. maynei in the bed and decreasing social class (r=0-64,
P <0-001) (Fig. 2), and also between decreasing social class and ionic sodium levels in
bed dust (r=0-43, P<0:01) (Fig. 3). Finally a correlation (r =0-32, P < 0-05) was noted
between the percentage density of E. maynei and ionic sodium levels in bed dust. There
was no relationship between the numbers of D. preronyssinus, social class, or ionic
sodium levels in bed dust.

Repeat results
Repeat mean mite counts for the beds in both groups are shown in Table 2. Repeat
humidity measurement in the bedrooms of the nineteen patients who did not undertake
dust eradication revealed that there was a fall in relative humidity during the spring,
and a rise in summer and autumn. The female to male sex ratio for both D.
pteronyssinus and E. maynei at repeat visits was close to unity, varying between 3: 2 and
6:7. In the untreated group. D. pteronyssinus levels remained steady throughout the
study, but the lowest levels of E. maynei were found during the autumn (third sampling
visit) when non-pyroglyphid species were more prevalent (Fig. 4).

In the treated group, there was an initial large fall in mite numbers for all species.
Dermatophagoides pteronyssinus levels remained low, whilst E. maynei continued to
decline (Fig. 4). However, there was some recovery in the numbers of non-pyroglyphid

%o Bed
=i == o 2
[

80

40 - Bedroom
%

20 -

80 -

Lounge

% 40}

20

o £ Other Cheyletus Other
pleronyssinus  maynes pyroglyphidae spp non-pyroglyphidae

Fig. 1. Species distribution in the homes of fifty D). preronyssinus-sensitive individuals (mean values +s.c.m.).
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Fig. 2. Relationship between the percentage density of E. maynei and social class in the beds of fifty asthmatic
individuals.

species at the third sampling visit, but these had fallen away again by the end of the
study.

Discussion

This investigation has demonstrated a higher preponderance of E. maynei in human
dwellings than any other published study. The fact that patients were selected on the
basis of a strongly positive skin-prick test to D. preronyssinus makes the discovery of
high levels of E. maynei even more important. Most British studies have revealed a
significant proportion of E. maynei, varying from 9% [3] to 33% [11]. In a European
survey, Vervloet [6] found an increased prevalence at high altitudes, but overall mite
levels were low. Burr [4] has shown high levels of this mite in Cardiff houses, but these
numbers were biased by some very heavy infestations and it was the predominant mite
in only 32% of mattresses (compared with 48% in this study).

There are probably two reasons why previous studies have failed to demonstrate
high levels of E. maynei. Firstly, a substrate brushing techinque as a means of mite
collection is likely to miss most E. maynei [11], since they are much smaller than the
Dermatophagoidinae—studies based on this method may, therefore, not reflect the
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Fig. 3. Relationship between dust sodium level and social class in forty-seven of the study population.
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Table 2. Mite counts in twenty treated and nineteen
untreated beds from repeat sampling at 4-monthly
intervals

Geometric mean mites/m?

Visit

Treated (n=20) 322 092 1-00  0-89
Untreated (n=19) 292 279 268 2-62

* = Untreated.

true level of E. mayneiin the substrate—however, suction sampling will pick up smaller
particles, including these mites. Secondly, an accurate counting technique must be used
when assessing these mites, since their small size makes them easy to miss. The male of
the species is much smaller than the female [10]—consequently, the sex ratio can be
used as a guide to the accuracy of the counting technique [11]. Most previous studies
have either failed to sex this mite [3,6], or have found that females greatly outnumber
males [2]. In this study, the use of a suction sampling technique and the demonstration
of a sex ratio near to unity for E. maynei assures the accuracy of the collection and
counting techniques.
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Fig. 4. Species distribution on repeat sampling at 4-monthly intervals in twenty beds that had undergone
intensive dust eradication and in nineteen untreated beds.
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It has been suggested that E. maynei has a lower critical equilibrium activity for
water than do most domestic mites [12], allowing it to survive at a lower relative
humidity. The fact that E. maynei numbers correlated only poorly with the percentage
relative humidity at the intial sampling (unlike D. pteronyssinus) supports this.
Furthermore, the relative fall in £. maynei levels at the autumn sampling actually
reflects an increase in the levels of non-pyroglyphid mites at this time, perhaps
responding to increased humidity when temperatures are still fairly high with a
breeding spurt.

This study has shown that E. maynei numbers decrease with increasing distance
from the bed, confirming the results of Blythe er al. [11]. Because of this, it has been
suggested that E. maynei is dependent upon the bed environment for survival and,
since it seems to be less influenced by relative humidity than are other mites, other
factors must be important. The marked diminution of E. maynei levels in the beds that
underwent dust eradication suggests that this mite may well be very susceptible to any
alterations in its substrate, supporting the above theory. At the same time, the
relatively hostile nature of the treated bed environment was demonstrated by an
increased proportion of non-pyroglyphid mites at this site, which are more usually
found away from the bed. Overall mite levels in the treated beds were low, in agreement
with most other studies that have used plastic mattress covers [13-135].

In the present study. the correlation found between E. maynei levels and decreasing
social class led to the postulates that individuals in the lower social classes might
perspire more (due to increased manual labour), or might wash less (due to lower
standards of personal hygiene). If either of these were correct, then increased products
of perspiration would be present upon the skin scales deposited in the bed. A major
constituent of perspiration is ionic sodium, and this can be measured. The relationship
demonstrated between bed dust ionic sodium, decreasing social class, and E. maynei
numbers in this study is not strong and it is likely that other factors are also important
in influencing the survival of E. maynei. Burr et al. [4] noted the presence of large
numbers of E. maynei in the beds of enuretic children, and these were attributed to
dampness—however, this mite is less influenced by humidity than most and it is
possible that its prevalence was due to an increased ionic sodium load (and perhaps
other chemicals) from urine in the bedding.

Itis well known that £. maynei is difficult to culture in the laboratory [16], and when
cross-correlating antigenicity between different mites most workers have leftit out[16—
18]. Voorhorst et al. [19] have suggested that there is some antigenic cross-reactivity
between D. pteronyssinus and E. mayvnei, but the latter appears to produce less antigen.
Mumcuoglu [20] has demonstrated that some individuals who are strongly skin-prick
test positive for D. pteronyssinus can be negative for E. maynei, and vice versa. These
studies suggest that E. maynei produces its own major allergens. and whilst it may
share some of these with D. preronyssinus, there is no evidence to indicate that it
produces the classical house dust mite antigen (P1) [21].

Euroglyphus maynei is a common European house dust mite, and further work
needs to be done to define its antigenic nature and clinical significance.
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