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Human dander in house dust allergy
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Summary
The possible role of human dander in house dust allergy was investigated. Naturally
shed human mite-free skin squames were collected from bedding and used to prepare a
human dander extract. When the extract was coupled to cyanogen bromide-activated
paper discs, and used in the RAST assay, IgE titres to the skin extraict were observed in
the sera from several patients with house dust allergy. The sera with IgE to the skin
extract also had high IgE titres to either house dust, D. pteronyssinus or cat fur. RAST
inhibition studies revealed cross-reaction between the human skin extract and both a
D. pteronyssinus extract and a cat fur extract.

Introduction
Since house dust allergy was first recognized over 50 years ago, research has been
directed towards gaining an understanding ofthe nature and origin ofthe allergens in
the dust. Although it is known that house dust may contain a complex mixture of
potentially allergenic components, including feathers, human and animal dander,
moulds and house dust mites, the problem remains as to how many ofthese compounds
are responsible for house dust allergy. Since the role of the house dust mite (Dermato-
phagoides sp.) in house dust allergy was first recognized by Voorhorst et al. (1967),
many reports have been published (Maunsell, Wraith & Cunnington, 1968; Pepys,
Chan & Hargreave, 1968; Miyamoto et al., 1968; McAllen, Assem & Maunsell, 1970)
showing a correlation between house dust sensitivity and house dust mite sensitivity,
and also cross-reactivity between the two allergen preparations. These reports led to
the concept that the mite was the most important allergen in house dust sensitivity
(Voorhorst, 1970; Halmi & Alexander, 1971; Morita et al., 1975). However, it was
soon recognized that some skin test reactions given by mite extracts were due, not to
the mites, but to components in the culture media used to culture the mites (Stenius &
Wide, 1969). Further analysis by other workers revealed that these reactions were, in
some cases, due to the human epithelial material in the culture media (Dasguta &
Cunliffe, 1970; Kawai et al., 1972; Wolfenberger et al., 1974). Earlier studies by
Berrens, Morris & Young (1966) demonstrated that a dandruff extract elicited skin
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test reactions in some house dust sensitive patients. Both these observations, and the
finding by Lees (1973) that sieved house dust contains as much as 90% human skin
squames, prompted us to prepare skin extracts, examine sera by RAST for IgE
antibodies to the extracts, and to study cross-reactivity between mite extracts and the
skin extracts.

Materials and methods

Collection of mixed human dander
Naturally shed human skin was collected by asking volunteers to sleep naked between
clean sheets and then to vacuum-clean their sheets just before changing them. A new,
previously unused, hand-held vacuum cleaner was provided specially for this purpose.
After each use the material which had collected in the cleaner was brushed out, and the
hairs and fibres removed with tweezers. The samples of material were examined by
both differential interference microscopy and the flotation method of Maunsell et al.
(1968), and found to be free from house dust mites. The material was stored at 4°C
until used.

Preparation of mite-free skin
Although no evidence could be found that the mixed skin extract contained mites,
there was still the possibility of contamination by mite faeces, etc. A preparation of
mite-free human skin squames was therefore made by the following method, which
was impractical for the production ofa large amount of extract, but by which process
a small quantity of material could be produced for reference purposes.

A male volunteer bathed and showered under running water, and then dried
himself with a sterile, freshly laundered towel. He let his skin dry thoroughly without
allowing contact with chairs, etc., and then scraped his skin with a stainless steel knife
to liberate skin squames. The liberated squames were collected on the knife, and trans-
ferred to a sterile bottle. The yield was 60 mg of creamy white particles.

Preparation of human dander extracts
(a) Mixed skin from a number of volunteers (70 g) was stirred with 700 ml of Coca's
solution (0 085 M NaCl, 0-03 M NaHCOj and 0-043 M phenol) for 48 hr at 4°C, to
extract soluble material from the skin squames. Insoluble material was removed by
centrifugation at 100,000 g, and the supernatant used as a mixed skin extract. Prelimi-
nary studies showed that the concentration of the extract, as determined by dry
weight, was 9-1 mg/ml; the material was not toxic in rat skin at a concentration of less
than 0-5 mg/ml and gave a precipitin line with anti-human albumin in gel diffusion.

(b) The pure skin from a single volunteer (60 mg) was mixed for 48 hr at 4°C with
2-4 ml of Coca's solution, then centrifuged at 2000 g to remove insoluble material.
The supernatant was used as a mite-free pure skin extract.

RAST assays
Mixed skin extract allergen discs and mite-free pure skin extract allergen discs were
prepared by coupling the extracts to cyanogen bromide-activated paper discs, as
described by Brighton, Lampard & Fordham (1975). Unreacted sites on the discs were
blocked with EPA 33 prepared by the method of Aalberse (1974). In addition, allergen
discs were made from a cat fur extract 0 0 % saline extract), a D. pteronyssinus
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extract (Bencard, Worthing, Sussex) and a house dust extract (a mixture of pH 3-0 and
acetone fractions, prepared as described previously by Brighton & Topping, 1977).

Serum IgE concentration was determined by incubating allergen discs with 200 n\
of an appropriate dilution of serum, and labelling bound IgE with ^^'i-labelled rabbit
anti-human IgE (Pharmacia, Uppsala, Sweden). The '^^I bound to the discs was
counted in a Packard Tricarb Scintillation Counter.

The RAST titre for an allergen was expressed as the number of times normal by the
following equation:

ct/min bound to disc incubated with test serum
ct/min bound to disc incubated with known negative serum

RAST inhibition
RAST inhibition experiments were carried out by the method of Brighton (1977).

Results
Sera from patients with positive skin tests to house dust, D. pteronyssinus or cat fur
were used in the RAST assay. Dilutions of each of these sera were incubated overnight
with the following allergen discs: mixed human skin extract; mite-free pure skin
extract; house dust; D. pteronyssinus:, and cat fur. In addition, negative serum, which
had been shown by RAST to lack IgE to common allergens, was similarly incubated
with the allergen discs. The RAST results in Table 1 showed that seven ofthe sera had
significant RAST titres (greater than twice that of negative serum) to the mixed skin
extract, and that the two sera with the highest titres to the mixed skin extract (No. 310
and 320) had RAST titres to the mite-free pure skin extract. The lower titres to the
mite-free pure skin extract are probably due to a low concentration of soluble allergens
in the extract used to make the discs, due to the prolonged bathing ofthe donor.

Table 1. RAST titres observed for human sera tested with five allergen extracts: mixed skin
extract; mite-free pure skin extract; house dust extract; D. pteronyssinus extract; and cat fur
extract

Serum no.

195
264
279
283
285
297
305
309
310
320
323
329
330

House dust

2-4
5-2
4-1
5-7
2-2
1-6
3-3
2-5

12-3
195

18
5 0
2 9

D. pteronyssinus

1-2
12-4
8 0
8-4
9 0
1-6
3-6
9-6

268
53-5

6 9
24-3
126

Cat fur

12 8 .
4-4
12
0 9
1-3

24-9
19
8-8

466
198
14 4
0 9
1-3

Mixed skin

5 0
2 6
15
2-4
1-2
5-5
14
3 0
9 1
9 7
16
15
0 9

RAST titres

Mite-free
pure skin

0 9
11
0 8
10
10
0 9
0 9
1-7
2 6
2-4
0 9
0 8
0 9
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Fig. 1. RAST inhibition of cat fur allergen discs by the mixed skin extract.

Fig. 2. RAST inhibition of D. pteronyssinus allergen discs by the mixed sicin extract.

With all the sera except one (No. 283), a RAST titre to the skin extract was
associated with high RAST titres to the cat fur extract. This finding led us to look for
cross-reactivity between the mixed skin extract and the cat fur extract.

An appropriate dilution of a serum which had IgE to cat fur was incubated with
increasing amounts of the skin extract, then with a cat fur allergen disc. The mixed
skin extract reduced the amount of IgE bound to the allergen disc, thus demonstrating
cross-reactivity between the mixed skin extract and the cat fur extract (Fig. 1).

It was also observed that the RAST titres to the mixed skin extract were associated
with titres to the D. pteronyssinus extract. Consequently, RAST inhibition was used to
look for cross-reactivity between the D. pteronyssinus extract and the mixed skin
extract. The results in Fig. 2 show partial inhibition of the D. pteronyssinus allergen
discs by the mixed skin extract.

Discussion
The RAST results presented in this paper indicate that some patients suffering from
house dust allergy have IgE antibodies to material present in the mixed skin extract,
which suggests that skin allergens are important in house dust sensitivity. However, it
is possible that the RAST titres observed with the mixed extract resulted from con-
tamination of the skin with mite droppings or with mite debris. In order to see if this
was the case, a mite-free pure skin extract, which could not possibly be contaminated
with mites or mite droppings, was prepared from skin scraped from the body of a
volunteer who had just taken a bath. The finding that two sera had RAST titres to this
extract confirms that the RAST titres observed with the mixed skin extract result
from antigens derived directly from skin. The lower titres observed with the mite-free
pure skin extract are probably due to a low concentration of allergen in the pure skin
extract.

It must now be considered as to whether the skin allergens represent an autoallergy
or incompatibility reaction to genetically determined antigens. Brocteur & Versie
(1967) reported the presence of blood group antigens A, B, H, Le* and P in house
dust preparations, and considered that these antigens might be partially responsible
for house dust allergy. However, Berrens, Guikers & Van Rijswijk-Verbeck (1975)
subsequently reported that there is no relationship between the blood group activity
of a house dust preparation and its skin test reactivity, indicating that the blood group
antigens are not involved in house dust allergy. Further work on the skin fractions is
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planned to ascertain whether the IgE is formed against denatured skin or serum pro-
teins, or against specific genetically determined antigens.

Since cross-reaction was observed between the mite extract and the skin extract,
cross-reaction between mite extracts and house dust extracts does not prove that mites
are the sole, or even the main, antigens in house dust, as the skin-derived material in
the dust also cross-reacts with the mite extracts. The cross-reaction between the mite
extract and the skin fraction might result from the presence in the final extract of
components of the media used to culture the mites.

The cross-reaction between the human skin fractions and the cat fur extract may be
due to cross-reaction between human albumin and cat albumin, since we have shown
that human albumin is present in skin extracts, and Stokes & Turner (1975) have shown
that cat albumin is a major allergen in cat sensitivity. However, this would imply that
the human albumin is in some way antigenically different from the native albumin in
the blood.

The mixed skin extract is being prepared as a standard human skin extract, and will
be available from the National Institute of Biological Standards and Control to bona
fide workers interested in studying the role of material derived from human skin in
house dust allergy.
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