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Background Various techniques have been tried in an attempt to reduce
allergen levels in homes. This study investigated the effect of dry heat on
mite, cat, and dog allergens.

Methods Samples (50 mg) of Dermatophagoides pteronyssinus and D. farinae
cultures, and of house dust rich in the major cat and dog allergens Fel d 1 and
Can f 1 were heated for 5, 10, 15, 30, and 60 min at 60°, 80°, 100°, 120°, and
140°C. Control samples remained at room temperature. Extracts were
assayed with the appropriate two-site mono- or mono/polyclonal sandwich
ELISA.

Results For Der p 1, the breakdown was proportional to temperature and
heating time; after 30 min at 120°C, allergen levels were reduced to <1% of
control. Der p 2 was more heat stable, requiring 140°C for 30-60 min to
achieve >99% reduction. D. farinae groups 1 and 2 allergens showed results
similar to those obtained with D. pteronyssinus. In contrast, Can f 1 and Fel d
1 were considerably more thermostable, with 50% and 70%, respectively, of
allergen remaining after 60 min at 140°C.

Conclusions The effect of dry heat on allergens increased with increasing
time and temperature, cat and dog allergens demonstrating greater heat
resistance than mite allergens. Dry heating methods may represent an
alternative technique for removal of mite allergens; however, the greater
stability of Fel d 1 and Can f 1 suggests that this procedure may not be
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appropriate for pet allergens.

Allergy to house-dust mites and domestic pets is a
major cause of ill health in the UK and around the
world (1). The avoidance of exposure to these
domestic allergens has been suggested as the
primary objective in the clinical management of
patients sensitized to these allergens (1, 2). A
number of studies have been conducted recently,
describing both physical and chemical approaches
undertaken in the pursuit of reduction of allergen
levels, with varying degrees of success (reviewed by
Custovic et al. [2]). This study investigated the
effect of dry heat on house-dust-mite, cat, and dog
allergens.

Material and methods

Samples (50 mg) of Dermatophagoides pteronyssi-
nus and D. farinae culture, and of house dust rich in
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the major cat and dog allergens Fel d 1 and Can f 1
(316 and 260 pg/g dust respectively), were weighed
into test tubes. These were heated in an oven
(WTB Binder ovens, Germany) for 5, 10, 15, 30,
and 60 min at 60°, 80°, 100°, 120°, and 140°C,
respectively. Control samples were left at room
temperature. All experiments were repeated on
three separate occasions.

Samples were extracted by rotation in phos-
phate-buffered saline containing 0.1% Tween 20
for 2 h at room temperature, and then centrifuged
at 1200 g for 20 min at 4°C. The supernatants were
stored at -30°C. The levels of group 1 (Der p 1 and
Der f 1) and group 2 house-dust-mite allergens,
major cat allergen (Fel d 1), and major dog allergen
(Can f 1) were determined by the appropriate two-
site monoclonal or mono/polyclonal sandwich
ELISAs (3-6).
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Fig. 1. Effect of dry heat on groups 1 and 2 house-dust-mite and group 1 cat and dog allergens.

Results

The effect of different temperatures and heating
times on house-dust-mite, cat, and dog allergen
levels is presented in Table 1 and Fig. 1. Der p 1
levels fell with increasing temperature and heating
time. Appreciable reductions were observed after
heating to 100°C, and the levels dropped to <1%
of control after 30-min exposure to 120°C. Der p 2
was more heat stable, requiring 60 min at 140°C to
achieve a reduction comparable to that observed
for Der p 1 after 30 min at 120°C. D. farinae group 1
and group 2 allergens showed similar results to D.
pteronyssinus, although they appeared slightly less
resistant to heat.

In contrast, Can f 1 and Fel d 1 were found to be
considerably more thermostable, with very little
reduction in allergen levels occurring below 140°C.
Even after 60-min exposure to this temperature,
levels of Can f 1 and Fel d 1 were 50% and 70% of
controls, respectively. Interestingly, in all cases,
measured allergen levels increased slightly before
decreasing.

1214

Discussion

Changes in temperature have been previously used
in an attempt to reduce allergen levels. De Boer
suggested autoclaving (110°C for 10 min) as the
method of choice against house-dust mites, as this
procedure destroys Der p 1, Der p 2, and mite
habitat suitability in rugs (7). Freezing with liquid
nitrogen has been shown to kill house-dust mites,
but has no effect on mite allergens (8).
Lombardero et al. (9) have previously reported
that when mite allergens are heated in aqueous
solution, there is a good correlation between
epitope loss and skin test response, with a 3-4 log
reduction in immediate skin test response from
native to heated (100°C, 5 min) Der f 1. It was also
reported that when group 1 allergens are heated
and subsequently analysed by SDS-PAGE, no
autolytic digestion of these molecules occurs. We
have observed that detectable mite-allergen levels
were greatly reduced by exposure to high tempera-
tures, and that group 2 allergens were more
thermostable than group 1. This compares favour-



Table 1. Effect of dry heat on house-dust-mite, cat, and dog allergens (numbers
represent percentages of control values)

Temperature  5min 10 min
60°C 102.2 107.3 1099 973 100.6

80°C 108.7 1153 917 91.2 85.9

5 min  30min 60 min

Derp1 100°C 882 68.1 50.3 15.1 95
120°C 62.1 308 6.1 <1 <1
140°C 56.2 32 <1 <1 <1

60°C 124 128.1 1237 178 1185
80°C 174 137 1282 1214 121

Der p 2 100°C 105.7 1071 1006 86.6 66.5
120°C 108.4 1138 68.7 341 192
140°C 99 55.8 298 8.1 32

60°C 106 12 97 94 92
80°C 104 115 66 kil 12

Der f 1 100°C 106 12 3 2 <1
120°C 7 | <1 <1 <1
140°C 1 <1 <1 <1 <1

60°C 110 105 134 107 102
80°C 114 89 134 67 40

Der f 2 100°C 114 68 46 13 8
120°C 53 21 14 <1 <1
140°C 21 2 <1 <1 <1

60°C 946 89.2 959 88.5 924
80°C 101.8 106.5 1054 1142 1166

Can f1 100°C 88.4 93.15 86.4 89.7 ni
120°C 96.7 106.5 764 727 62.25
140°C 108.9 977 719 66.3 473

60°C 1045 m 1038 1026 m
80°C 976 1053 108.2 99.7 98

Fel d 1 100°C 998 1073 1025 1028 96.4
120°C 901 96.4 852 971 91.7
140°C 954 1018 84.9 805 754

ably with the findings of Lombardero et al. (9),
which suggest that group 1 allergens are conforma-
tional, while the allergenicity of Der p 2 and Der {2
may be explained by the primary structure of the
epitope. It is possible, therefore, that dry heat could
be used to reduce levels of mite allergens.
However, given the greater heat stability of Can f
1 and Fel d 1, it would seem inappropriate to
employ this method for pet allergens.

Heat effects on allergens

House-dust-mite, cat, and dog allergen levels
were determined with monoclonal antibodies.
However, as human IgE may recognize different
epitopes, the current study does not demonstrate
that the thermostable and thermosensitive epitopes
recognized by the monoclonal antibodies are the
same as those recognized by the IgE. Further
studies (e.g., by RAST inhibition) are needed to
determine whether the denaturation by heat occurs
in the epitopes reacting with human IgE.

References

1. Platts-Mills TAE, Vervioet D, Thomas WR, Aalberse RC,
Chapman MD. Indoor allergens and asthma: Report of the
Third International Workshop. J Allergy Clin Immunol
1997:100:S1-24.

2. Custovic A, Simpson A, Chapman MD, Woodcock A.
Allergen avoidance in the treatment of asthma and atopic
disorders. Thorax 1998;53:63-72.

3. Luczynska CM, Arruda LK, Platts-Mills TAE, Miller JD,
Lopez M, Chapman MD. A two site monoclonal antibody
ELISA for the quantification of the major Dermatopha-
goides spp. allergens Der p 1 and Der f 1. J Immunol
Methods 1989;118:227-35.

4, Ovsyannikova IG, Vailes L, Li Y, Hayman PW, Chapman
MD. Monoclonal antibodies to group I1 Dermatophagoides
spp. allergens: murine immune response, epitope analysis,
and development of a two-sitt ELISA. J Allergy Clin
Immunol 1994;94:537-46.

5. Schou C, Hansen G, Linter T, et al. Assay for the major dog
allergen Can f 1: investigation of house dust samples and
commercial dog extracts. J Allergy Clin Immunol
1992;88:847-53.

6. Chapman MD, Aalberse RC, Brown MJ, Platts-Mills TAE.
Monoclonal antibodies to the major feline allergen Fel d 1.
I1. Single step affinity purification of Fel d 1, N-terminal
sequence analysis and development of a sensitive two site
immunoassay to assess Fel d 1 exposure. J Immunol
1998;140:812-18.

7. De Boer R. The control of house dust mite allergens in rugs.
J Allergy Clin Immunol 1990:86:808-14.

8. Kalra S, Crank P, Hepworth J, Pickering CAC, Woodcock
A. Concentrations of the domestic house dust mite allergen
Der p 1 after treatment with solidified benzyl benzoate
(acarosan) or liquid nitrogen. Thorax 1993;48:10-13.

9. Lombardero M, Heymann PW, Platts-Mills TAE, Fox W,
Chapman MD. Conformational stability of B cell epitopes
on group 1 and group 2 Dermatophagoides spp. allergens. J
Allergy Clin Immunol 1990:144:1353-60.

1215



This document is a scanned copy of a printed document. No warranty is given about
the accuracy of the copy. Users should refer to the original published version of the
material.





