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We present the results of allergen content evaluation in 80 dust samples
from 31 homes of atopic patients from two climatic areas (humid and
subhumid), collected in two seasons of the year (autumn and winter).
Monoclonal antibody-based immunoassays were used to quantify Der p 1,
Der f 1, Der 2, Lep d 1, and Fel d 1. The results were compared
according to climate, season, and the type of sensitization (Pyroglyphidae
mites, storage mites, or grass pollens). We underline the predominance of
Dermatophagoides pteronyssinus (89% of samples) over JD. farinae (16%
of samples) in our environment. Der p 1 rates were higher in the humid area
(Mann-Whitney /*<0.001), especially in the autumn (Wilcoxon P<0.05).
Lep d 1 was detected in 23 % of samples and Lep d 1 levels were higher in
the homes of patients sensitized to storage mites (Mann-Whitney
P<0.05), whereas this allergen was not detected in the homes of
pollen-allergic patients. Fel d 1 was detected in nine of the 31 homes (16%
of samples) although there was a cat in only one home.
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For more than 20 years, the mites of the Pyro-
glyphidae family have been considered to be the main
allergenic source in house dust (36). However, other
potent allergens occur in dust such as those of the
dander of pet animals (2, 14, 18), molds (7), cock-
roach (24), and other mite famihes (3, 12).

It has been recently considered that exposure to
high levels of allergens entails a risk of developing
sensitization or of inducing asthma attacks in sen-
sitive subjects (13, 19-22); therefore, the evaluation
and control of allergen levels in homes could provide
useful information in the prevention, diagnosis, and
treatment of rhinitis and bronchial asthma (20).

In a rapid and precise way, the use of immuno-
chemical techniques has enabled the estimation of
the content of different allergens present in a sample
of house dust; therefore, immunoassays have been
used to evaluate exposure to mite and animal dan-
der allergens (15). Recently, the production of mono-
clonal antibodies against groups 1 and 2 allergens
(Der p 1, Der f 1, Der 2) of Dermatophagoides pter-
onyssinus and D. farinae, as well as against Fel d 1

of Eelis domesticus and Lep d 1 of Lepidoglyphus
destructor (32, 34), has enabled the evaluation of the
presence of these allergens in house-dust samples
through assays that are easy to perform, reproduc-
ible, and of high sensitivity and specificity (4, 15, 33,
34).

In our climate, dust mites are the main cause of
respiratory allergy (26). The purpose of this work
was to determine the exposure levels of our patients
to different mites and cat dander, and to compare
them according to climatic and seasonal changes.

Material and methods
Dust samples

Eighty house-dust samples, collected during two
winters (March 1990 and 1991) and one autumn
(September 1990) from 31 urban homes of three
groups of atopic patients, were studied:
1) 10 patients sensitized exclusively to Pyro-

glyphidae mites
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2) 11 patients sensitized to storage mites with/
without sensitization to Pyroglyphidae mites

3) 10 patients sensitized exclusively to grass pollen
who were used as a control group.

We selected homes of patients with symptoms of
seasonal or perennial rhinitis and/or bronchial
asthma with positive prick tests (6) and conjuncti-
val provocation tests (17), using standardized ex-
tracts with a strength of 100 BU/ml (Alergia e In-
munologia Abello SA), and with serum specific IgE
levels greater than or equal to class 3 (RAST Phade-
bas Pharmacia, Uppsala, Sweden) to grass pollen or
mites, respectively.

Half the samples came from a humid area (pre-
cipitations of 900-1200 mm/year, from the Alto
Deva area, Guipuzcoa, Spain) and the rest from a
subhumid area (precipitations of 600-900 mm/year,
Vitoria, Alava, Spain).

The samples were collected with a vacuum cleaner
(2 min/m^), after a new bag had been placed in it.
Dust was collected from the patient's bedroom in-
cluding the mattress, and the living room, mainly the
carpeting and other soft furnishings. The patients
were cautioned not to clean these areas for 3 days
before the collection of the dust. Each sample was
hermetically closed and stored at 4°C until it was
processed.

study, correlation coefficient, chi-square, and Mann-
Whitney and Wilcoxon tests for nonparametric data.

Results
Der p 1 was detected in 89% of the samples, with
moderate rates in 37%, high in 31%, and very high
in 18% of the samples (Table 1). Der 2 values were
correlated with those of Der p 1 (r=0.9; P<0.05)
and Der p 1 plus Der f 1 (r = 0.89; P<0.05).
Der f 1 was detected in only 16% of the samples,
while Lep d 1 was detected in 23%, with low rates
in 10%, moderate in 6%, high in 3%, and very high
in 4% (Table 1). Moderate-high Fel d 1 values ap-
peared in only 16% of the samples (Table 1). In all,
this was detected in only nine of the 31 homes, in
spite of the fact than in eight homes there was no cat
either before or during the study.

The mean level of Der p 1 in samples of the humid
area was higher than in the subhumid area (Mann-
Whitney, P < 0.001) (Fig. 1). No differences were
found in Lep d 1 content when samples from differ-
ent climatic areas were compared (Fig. 1). Most of
the samples with Der p 1 and Der 2 levels higher
than 2 |j.g/g of dust were found in the humid area
(chi-square test, P<0.00\) (Fig. 2). Der p 1 and Der
2 content in the autumn of 1990 was greater than in

Preparation of the house-dust samples

Samples were sieved through a 300-|am mesh screen.
Three grams of sieved dust was extracted in 20 ml
phosphate-buffered saline (15%, w/v) with magnetic
stirring for 90 min at 4°C. Afterward, the mixture
was centrifuged at 22 000 g for 5 min, and the super-
natant filtered through 0.45-|am filters (Millipore
Flow Rate, Flow Laboratories, Germany) and stored
in aliquots at -20°C.

Determination of major allergen content

Der p 1, Der f 1, Lep d 1, and Fel d 1 were deter-
mined by specific enzyme immunoassays with spe-
cific monoclonal antibodies bound to a solid phase,
specific rabbit antiserum to each allergen, and goat
antibody rabbit anti-IgG coupled to peroxidase
(33, 34). Der 2 was determined by the method of
Heymann et al. (9).

Allergen levels were expressed in |ig/g of dust and
were classified according to the score proposed by
Platts-Mills et al. for group 1 Dermatophagoides al-
lergens (21), which was extended to the rest of the
allergens: negative (<0.05 ^ig/g), low (0.05-0.20),
moderate (0.21-2.00), high (2.01-10), very high
(>10^g/g).

Five extreme values from five samples were elimi-
nated. The statistical methods used were descriptive

Table 1. Percentage of samples with undetectable (<0.05), low (0.05-0.20), moder-
ate (0.21-2.00), high (2.01-10.00), and very high (> 10 ng/g of dust) levels of
Der p 1, Der f 1, Der 2, Lep d 1, and Fel d 1 allergens

Derp 1 Derf 1 Der 2 Lepd 1 Feld 1

<0.05
0.05-0.20
0.21-2.00
2.01-10.00
>10
Detectable

11
3

37
31
18
89

84
0

12
4
0

16

4
1

39
40
16
96

77
10
6
3
4

23

84
7
6
3
0

16

Humid climate

Subbumid climate

Der p 1 Lep d 1

Fig. L Mean levels (^g/g of dust) of Der p 1 and Lep d 1 in humid
and subhumid areas.
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I Humid climate ^ B Subhumid climate

80%

60%

40%

20%

0%

Chi-8quared p<0.001

not significant

Der p 1 Der 2 Lep d 1

Fig. 2. Percentage of samples whose Der p 1, Der 2, and Lep d
1 content was >2 jag/g of dust in humid and subhumid areas.

] Storage mites 1 Pyroglyphidae mites I I Grass pollen

100

Der p 1 Lep d 1

Fig. 4. Percentage of samples whose Der p 1 and Lep d 1 levels
were >0.05 ^g/g of dust in homes of patients sensitized to stor-
age mites, Pyroglyphidae mites, and grass pollen.

the two winters in the humid area (Wilcoxon P < 0.05)
(Fig. 3), while there was no seasonal difi'erence in the
subhumid area. No differences were found in Lep d
1 content when samples gathered in different sea-
sons of the year were compared (Fig. 3).

Der p 1 content in the homes of patients sensitized
to mites was not significantly different from the con-
tent in the homes of those sensitized to grass pollens;
even the mean rates were higher in the homes of
pollen-allergic patients than in the homes of patients
allergic to Pyroglyphidae mites (Fig. 4). High values
of Lep d 1 were obtained only in the homes of pa-
tients sensitized to storage mites (Mann-Whitney,
/'<0.05), and Lep d 1 was not detected in the homes
of pollen-allergic patients (Fig. 4).

Discussion
There are various methods of evaluating allergen
levels in house dust (19). Of all these methods, the
great advance of immunoassays with monoclonal
antibodies over other immunoassays (such as RAST

Wiicoxon p'0.05

LZZ! Winter 90

^ H Autumn 90

CZ] Winter 91

Der p 1 Der 2 Lep d 1

Fig. 3. Mean level (Mg/g of dust) of Der p 1, Der 2, and Lep d 1
in winters of 1990 and 1991 and in autumn of 1990, in humid area.

inhibition) has been highlighted, because the tech-
nique that uses monoclonal antibodies against major
allergens is more sensitive, specific, and reproducible
(5). In this study, we used a sandwich ELISA with
monoclonal antibodies against Der p 1, Der f 1, Der
2, Lep d 1, and Fel d 1 (33, 34) to quantify the
content of these allergens in the house-dust extracts
from our patients' homes.

We found D. pteronyssinus to be predominant over
D. farinae, in concordance with other European
studies (25, 28, 37), but unlike estimations in some
North American papers (27, 39). This result is prob-
ably related to the climate of our area; we do not
have long dry winters, the chmatic pattern that seems
to favor D. farinae predominance (20).

We detected Lep d 1 in 23% of the samples, an
important figure if one considers that the samples
come from urban homes. Most of the studies on
storage-mite sensitization relate to farming popula-
tions, exposed professionally to these mites in grain
stores. In this group, the clinical importance of this
sensitization has been shown with challenge tests
(30). In some studies on urban populations, the find-
ing of a high sensitization prevalence to these mites
in patients also sensitive to D. pteronyssinus has been
attributed to cross-reactivity between storage mites
and Z). pteronyssinus (16).

There is controversy (1,8,10,31) about the in vitro
studies on cross-reactivity. In a recent study,
Johansson et al. (11) showed, through immunoblot-
ting inhibition, that only two L. destructor minor
components had some cross-reactivity with D. pter-
onyssinus. Polo et al. (23), by means of competition
immunoassays, concluded that there is no cross-
reactivity. Ventas et al. (35), in their work on
Lep d 1 purification and characterization, found that
this major allergen is not responsible for allergenic
cross-reactivity between L. destructor and D. ptero-
nyssinus. We found Lep d 1 levels in the homes of
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patients with specific IgE against storage and Pyro-
glyphidae mites to be significantly higher than those
found in the homes of patients sensitized only to
the latter. Therefore, if Lep d 1 is species specific, our
L. destructor patients are those most exposed to
L. destructor. Most probably this has to do with
double sensitization, and not with cross-reactivity.

On comparison of Der p 1 and Lep d 1 allergen
levels, according to the source area (humid or sub-
humid) and the season (autumn and winter) when
the samples were collected, a different behavior for
both was observed. There were significant variations
of Der p 1 only in the humid area, with higher levels
in autumn (Fig. 3). However, our study found no
differences in Lep d 1 content between samples ob-
tained in different areas and seasons of the year.
Storage mite growth has been related to very humid
homes (40). Indoor humidity levels correlate well
with outdoor humidity values although absolute out-
door humidity has been reported to present higher
variability than indoor humidity (21). The relation-
ship between Lep d 1 levels and changes of indoor
humidity has yet to be determined.

As for the control group made up of pollen-allergic
patients not sensitized to mites, the mean content of
Der p 1 in their homes did not differ from that ob-
tained in the homes of patients sensitized to mites,
a finding which is in keeping with previous results
(28). However, Lep d 1 was not detected in the
homes of pollen-allergic patients (Fig. 4). Given the
limitations of the sample size, one might assume that
exposure to L. destructor entails greater risk of sen-
sitization than exposure to D. pteronyssinus. It would
be necessary to carry out studies with a greater
sample size to establish which Lep d 1 concentration
favors the development of L. destructor sensitization.

It has been suggested that Fel d 1 quantities in
house dust could be several times higher than those
of mite allergens (5); in some studies, this allergen
has been detected in all or almost all the samples (29,
39). This fact has not been corroborated in our study,
as Fel d 1 was detected in only 16% of the samples
(nine out of 31 homes). Probably, in our region, the
presence of pet animals in homes is not as common
as in other countries. In the only home in which the
presence of a cat was confirmed during the study,
Fel d 1 values varied from the highest (8.14 ng/g of
dust) to being undetectable. Wentz et al. (38) have
shown that cat allergen shedding varies during the
day and between days, a finding which could explain
our results. There was no cat before or during the
collection of samples in the remaining homes, and
very variable values were also obtained.

In conclusion, the most common allergen in our
environment was that of Z). pteronyssinus (89% of
the samples). We detected L. destructor in 23% of
the samples; therefore, we consider that this mite is

not a minor mite in our experience, at least if com-
pared with D. farinae (16% of the samples), which
is classically considered a major mite. We therefore
consider that, in our environment, L. destructor
should be considered in the diagnosis of patients
with perennial rhinitis and/or bronchial asthma.
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