
Clinical and Experimental Allergy, 1992, Volume 22, pages 429-431

EDITORIAL

Allergens of storage mites

Allergies due to mites, particularly the most common
species of house dust mites, are a major health problem
world-wide. However, several studies conducted during
the past few years have demonstrated that storage mites,
in contrast to allergens such as animal danders and
pollens [1] are major sensitizers among farmers [2-6].
Storage mites, like other common inhalant allergens,
provoke asthma and rhinoconjunctivitis. Allergy to stor-
age mites has above all been associated with occupational
exposure but people living in damp housing conditions
can also become sensitized [7]. The occupations reported
so far are, besides farming, baking, and grain handling
[8,9]. Lepidoglyphus destructor has been identified by both
RAST and bronchial challenge as a significant cause of
occupational asthma in rural environments [10,11].

During the Second International Workshop on 'Dust
Mite Allergens and Asthma' in 1990, it was proposed that
the term 'domestic mites' should be used to include both
pyroglyphid and other mite species, for instance storage
mites, which are found in house dust and elicit an IgE
response. However, an even better term would be 'dust
mites', since they exist in dust related to both indoor and
agricultural environments. Nevertheless, since these mite
species are found in both temperate and subtropical
climates a large number of individuals are exposed.

The allergens belonging to the storage mites Tyropha-
gus and Lepidoglyphus have been identified and charac-
terized with the use of CRIE [12] and SDS-PAGE [13].
In addition, the production of monoclonal antibodies to
39 kD [14] and 14 kD [15] allergen components in
L. destructor has recently been described. The paper by
Ventas et al. in this issue reports on the purification and
characterization of a major allergen of L. destructor
located at 14 kD [16]. The authors purified the 14 kD
allergen component by afiinity chromatography using a
monoclonal antibody and designated the allergen Lepdl.
The MW was determined by SDS-PAGE under non-
reducing conditions. Reducing conditions changed the
MW to 16 kD. Earlier studies reported that a major
allergen of L. destructor is located at 15 kD when
electrophoresed under non-reducing conditions [17].
However, the two allergens might be the same since there
are differences in the methods employed in the two
papers. In the paper by Ventas et al. [16] 21 of 24 sera
tested in RAST had specific IgE to the 14 kD Lep d I,
which indicates that this is a major allergen. However,
Lep J I is not the only major allergen since Johansson et
al. have shown that 50% of 20 examined sera detect an
allergen component at 53 kD in L. destructor [17]. Thus,

there are at least two major allergen components in
L. destructor.

Because of the dual occupational and domestic expo-
sure in some populations, the allergenic cross-reactivity
between storage mites and house dust mites is of great
interest. RAST correlation and RAST inhibition studies
[18] have shown that L. destructor and the house dust mite
D. pteronyssinus possess distinct allergenic determinants.
However, immunologicai cross-reactivity between stor-
age mites and Dermatophagoides spp. has been demon-
strated by means of CRIE [19] and RAST inhibition and
affinity-absorption experiments [20]. Luczynska and co-
workers reported a more extensive cross-reactivity
between non-pyroglyphid and pyroglyphid mites,
although there was only a limited cross-reactivity between
D. pteronyssinus and L. destructor [21]. Differences in
allergenic cross-reactivity patterns can be obtained when
sera from different populations are used [22].

Using an immunoblot-inhibition technique we recently
demonstrated that L. destructor shares at least one
allergenic determinant with D. pteronyssinus. The IgE
antibodies to the 25 kD allergen component in D.
pteronyssinus were inhibited to the same degree by
extracts of D. pteronyssinus and of L. destructor. Another
major allergen component in D. pteronyssinus {Derpl\)
was also inhibited, but to a lesser degree, by L. destructor
[17]. Ventas et al. [16] report that the Lepdl was unable to
inhibit significantly the D. pteronyssinus RAST, and
conclude that Lep d I could not be responsible for the
allergenic cross-reactivity occurring between these two
mite species. This result is in agreement with the findings
of Johansson et al., who showed that the allergen
component at 15 kD in L. destructor only cross-reacted to
a very low degree with D. pteronyssinus, which indicates
that the majority of allergenic determinants are unique
[17].

The major allergens of Dermatophagoides spp. have
been studied in detail with both physicochemical and
recombinant DNA technology. The Group I allergens
show sequence homology to cysteine proteases and
possess functional enzymatic activity [23,24]. The func-
tion of the Group II allergens is still unknown. These
allergens do not show homology to other proteins. Der p
III and Der fill are proteins belonging to the serine group
of proteases [24,25]. The amino acid composition of Lep d
I reported by Ventas et al. [16] neither showed any
remarkable features, nor displayed homology to other
reported compositions of mite allergens. However, the
amino acid sequence and the function of this allergen is
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still unknown. Recently, Lake and co-workers described
a third mite allergen, mite amylase, to reveal enzymatic
activity. This protein belongs to the Dermatophagoides
genus and has a MW of 56 kD [26]. Bowman [27] has
shown that storage mites contain enzymes such as
amylase. Whether the Lepidoglyphus allergen at 53 kD
[17] could be mite amylase needs to be ascertained.
However, immunohistochemical studies of L. destructor,
in which sections of L. destructor were probed with either
a MoAb directed against the 39 kD allergen component
or with RAST positive L. destructor sera, indicated that at
least one L. destructor allergen is associated with diges-
tion, since the gastrointestinal tract and the fecal pellets
were labelled [28]. To understand better the complexity
of dust mite epitopes and allergens, future studies need
to focus on the molecular biology of the different
L. destructor mite allergens. Such studies are essential to
obtain extracts of high quality for medical treatment.

References

1 van Hage-Hamsten M, Johansson SGO, Zetterstrom O.
Predominance of mite allergy over allergy to pollens and
animal danders in a farming population. Clin Allergy 1987;
17:417-23.

2 Cuthbert OD, Brostoff J, Wraith DG, Brighton WD. 'Barn
allergy': asthma and rhinitis due to storage mites. Clin
Allergy 1979; 9:229-36.

3 van Hage-Hamsten M, Johansson SGO, Hoglund S, Tull P,
Wiren A, Zetterstrom O. Storage mite allergy is common in
a farming population. Clin Allergy 1985; 15:555-64.

4 Terho EO, Husman K, Vohlonen I, Rautalahti M, Tukiai-
nen H. Allergy to storage mites or cow dander as a cause of
rhinitis among Finnish dairy farmers. Allergy 1985; 40:23-6.

5 Blainey AD, Topping MD, Oilier S, Davies RJ. Respiratory
symptoms in arable farm workers: the role of storage mites.
Thorax 1988; 43:697-702.

6 Iversen M, Korsgaard J, Hallas T, Dahl R. Mite allergy and
exposure to storage mites and house dust mites in farmers.
Chn Exp Allergy 1990; 20:211-19.

7 Iversen M, Dahl R. Allergy to storage mites in asthmatic
patients and its relation to damp housing conditions.
Allergy 1990; 45:81-5.

8 Musk AW, Venables KM, Crook B, Nunn AJ, Hawkins R,
Crook GDW, Graneek BJ, Tee RD, FarrerN, Johnson DA,
Gordon DJ, Darbyshire JH, Newman Taylor AJ. Respira-
tory symptoms, lung function, and sensitization to flour in a
British bakery. Br J Ind Med 1989; 46:636-42.

9 Blainey AD, Topping MD, Oilier S, Davies RJ. Allergic
respiratory disease in grain workers: the role of storage
mites. J Allergy Clin Immunol 1989; 84:296-303.

10 Ingram CG, Jeffrey IG, Symington IS, Cuthbert OD.
Bronchial provocation studies in farmers allergic to storage
mites. Lancet 1979; ii: 1330-2.

11 van Hage-Hamsten M, Ihre E, Zetterstrom O, Johansson

SGO. Bronchial provocation tests in farmers with a positive
^KST io Lepidoglyphus destructor. Allergy 1988; 43:545-51.

12 Arlian LG, Geis DP, Vyszenski-Moher DL, Berstein IL,
Gallagher JS. Antigenic allergic properties of the storage
mite Tyrophagus putrescentiae. J Allergy Clin Immunol

• 1984; 74:166-71.
13 Johansson E, van Hage-Hamsten M, Johansson SGO.

Demonstration of allergen components in the storage mite
Lepidoglyphus destructor by an immunoblotting technique.
Int Arch Allergy appl Immunol 1988; 85:8-13.

14 Ansotegui IJ, Harfast B, Jeddi-Tehrani M, Johansson E,
Johansson SGO, van Hage-Hamsten M, Wigzell H. Identifi-
cation of a new major allergen of 39 kilodaltons of the
storage mite Lepidoglyphus destructor. Immunol Lett 1991;
27:127-30.

15 Ventas P, Carreira J, Polo F. Identification of IgE binding
proteins from Lepidoglyphus destructor and the production
of monoclonal antibodies to a major allergen. Immunol Lett
1991; 29:229-34.

16 Ventas P, Carreira J, Polo F. Purification and characteriza-
tion oiLep d I, a major allergen from the mite Lepidoglyphus
destructor. Clin Exp Allergy 1992; 22:454-60.

17 Johansson E, Borga A, Johansson SGO, van Hage-Hamsten
M. Immunoblot multiallergen inhibition studies of allerge-
nic cross-reactivity of the dust mites Lepidoglyphus destruc-
tor and Dermatophagoides pteronyssinus. Clin Exp Allergy
1991; 21:511-18.

18 van Hage-Hamsten M, Johansson SGO, Johansson E,
Wiren A. Lack of allergenic cross-reactivity between storage
mites and Dermatophagoides pteronyssinus. Clin Allergy
1987; 17:23-31.

19 Arlian LG, Geis DP, Vyszenski-Moher DL, Bernstein IL,
Gallagher JS. Cross-antigenic and allergenic properties of
the house dust mite Dermatophagoides farinae and the
storage mite Tyrophagus putrescentiae. J Allergy Clin Immu-
nol 1984; 74:172-9.

20 Griffin P, Ford AW, Alterman L, Thompson J, Parkinson C,
Blainey AD, Davies RJ, Topping MD. Allergenic and
antigenic relationship between three species of storage mite
and the house dust mite, Dermatophagoides pteronyssinus. J
Allergy Clin Immunol 1989; 84:108-117.

21 Luczynska CM, GrifiJin P, Davies RJ, Topping MD. Preva-
lance of specific IgE to storage mites {A. siro, L. destructor
and T. longior) in an urban population and cross-reactivity
with the house dust mite {D. pteronyssinus). Clin Exp Allergy
1990; 20:403-6.

22 van Hage-Hamsten M, Machado L, Barros MT, Johansson
SGO. Comparison of clinical significance and allergenic
cross-reactivity of storage mites Blomia kulagini and Lepi-
doglyphus destructor in Sweden and Brazil. Allergy 1990;
45:409-17.

23 Chua KY, Stewart GA, Thomas WR, Simpson RJ, Dil-
worth RJ, Plozza TM. Sequence analysis of cDNA coding
for a major dust mite allergen, Der p I: homology with
cysteine proteases. J Exp Med 1988; 167:175-82.

24 Stewart GA, Thompson PJ, Simpson RJ. Protease antigens
from house dust mites. [Letter] Lancet 1989; 2:154-5; and
correction. Lancet 1989; 2:462.



Allergens of storage mites 431

25 Heymann PW, Chapman MD, Aalberse RD, Fox JW,
Platts-Mills TAE. Antigenic and structural analysis of
group II allergens (Der f II and Der p II) from house dust
mites (Dermatophagoides spp). J Allergy Clin Immunol
1989; 83:1055-67.

26 Lake FR, Ward LD, Simpson RJ, Thompson PJ, Stewart
GA. House dust mite derived amylase: AUergenicity and
physicochemical characterization. J Allergy Clin Immunol
1991; 87:1035-42.

27 Bowman CB. Comparative enzymology of economically
important astigmatid mites. In: Griffiths DA, Bowman CE,

eds. Acarology VI. Chichester: Ellis Horwood, 1984; 2:993-
1001.

28 van Hage-Hamsten M, Scheynius A, Harfast B, Wiren A.
Localization of allergens in the domestic mite Lepidoglyphus
destructor. Clin Exp Allergy 1992; 22:251-6.

M. VAN HAGE-HAMSTEN

Department of Clinical Immunology,
Karolinska Hospital,

S-104 01 Stockholm, Sweden






