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Mites and house dust allergy

IIL. In vitro lymphocyte transformation and precipitating antibody to house dust
and mite (Dermatophagoides pteronyssinus) extract in atopic and non-atopic
individuals
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Summary
In vitro lymphocyte transformation and the precipitating antibody to house dust and
mite (Dermatophagoides pteronyssinus) extract were studied in mite- and house-dust
sensitive patients and in non-atopic individuals. House-dust extract was able to
induce a significant [2-'*CJthymidine incorporation into lymphocytes from house-
dust-sensitive as well as non-allergic individuals. An in vitro response to mite extract,
even if less marked, was also seen in most of mite-sensitive patients.

By the micro-Ouchterlony and counterimmunoelectrophoresis techniques anti-dust
antibodies were found in the serum of all house-dust-sensitive and non-atopic indivi-
duals tested. Anti-mite precipitins were detected in a smaller number of subjects.

Introduction

It has been suggested by several workers that mites represent the most important
allergenic source of house dust (Voorhorst, Spieksma-Boezeman & Spieksma, 1964;
Pepys, Chan & Hargreave, 1968; Maunsell, Wright & Cunnington, 1968; McAllen,
Assem & Maunsell, 1970). In previous papers we showed a close relationship between
mite and house dust allergens by comparison of skin reactions (Biliotti et al., 1972)
and by fractionation methods (Romagnani et al., 1972). However, little is known
regarding the immunologic responses to house dust and mite in man.

The main purpose of this work was to seek evidence of in vitro lymphocyte trans-
formation to mite and house dust extracts in non-atopic subjects and in mite- and
house-dust-sensitive patients. The presence in the serum of precipitating antibody
against the same extracts has also been investigated.

Materials and methods

House dust and mite extracts

1%, house dust and mite ( Dermatophagoides pteronyssinus) extracts were provided by
Diephuis Laboratory (Groningen). The extracts were extensively dialysed, ten-fold
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concentrated by freeze-drying and redissolved in sterile physiologic saline. Protein
content of the dialysed extracts was evaluated by the Lowry method.

Selection of patients

Blood specimens were obtained from randomly selected house-dust- and mite-sensitive
patients. None of the patients tested had been treated by immunotherapy. Non-atopic
individuals were chosen among medical, student and technical personnel.

Skin testing

Skin tests were performed in non-atopic and atopic individuals by injecting intrader-
mally 0-02 ml of three different dilutions of mite and house dust 1%, extract (1077,
107#, 10~ %). The criteria for evaluating cutaneous reactions have been described in a
previous work (Biliotti ef al., 1972).

Lymphocyte cultures

Lymphocyte cultures were performed according to a technique similar to that de-
scribed by Valentine (1971). 60 ml of venous heparinized blood were obtained from
each patient and transferred to screw-cap tubes. Red blood cells were sedimented at
37°C without dextran or gelatin for 1-2 hr. Leucocyte-rich plasma was collected and
centrifuged. Cells were resuspended with TC 109 medium (Difco), washed twice with
the same medium, counted, and lymphocytes adjusted to 0-5x 10°/ml in TC 109
medium containing 20% of autologous plasma. The cell suspension was then divided
into equal 4 ml aliquots and cultured in plastic tubes for 6 days at 37°C. Control
cultures and cultures incubated with two or three different concentrations of mite and
house dust extracts were performed in duplicate or triplicate. Protein concentration of
mite and house dust extracts varied usually between 0:5 and 50 and 5 and 250 ug/ml,
respectively. Phytohaemagglutinin-stimulated cultures were always included as a
further control. 16 hr before harvesting, cultures were pulsed with 0-1 uCi [2-'*C]
thymidine (specific activity 8 mCi/mm) (Radiochemical Centre, Amersham). The
culture cells were then centrifuged, washed once with cold saline, twice with cold 5%
TCA and methanol. The precipitates were dissolved in 1 ml of Soluene (Packard) and
then mixed with 10 ml of Instagel (Packard). The counts per minute (cpm) of each
sample were determined by a Nuclear Chicago Mark I scintillation counter. The mean
value of duplicate determinations was considered.

Precipitating antibody

To detect precipitating antibody against mite and house dust extracts in the serum of
mite- and/or house-dust-sensitive patients and non-atopic individuals the plexigas
micro-Ouchterlony (Crowle, 1958) and counterimmunoelectrophoresis (Gocke &
Howe, 1970) techniques were used. To prevent non-specific reactions agar dissolved in
a mixture of Mcllvaine’s phosphate—citrate buffer and saline, as suggested by Holford-
Strevens et al. (1970), was also used. Concentrations of house dust extract ranged
between 2-5 and 100 mg/ml (w/v). Mite extract was used at a concentration ranging
between 2-5 and 250 mg/ml (w/v).

Results
Fig. 1 shows the dose-response curve obtained when lymphocytes of some mite- and
house-dust-sensitive patients were cultured in the presence of different concentrations
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of mite and house dust dialysed extracts. The best responses to mite extracts were
noted by using 10-25 ug/0-5x 10° lymphocytes but in some cases 0-5 ug were also
stimulatory. House dust was able to induce a significant [2-'*C]thymidine incorpora-
tion when a protein concentration of extract at least ten times greater was used.

cpm with antigen
cpm without antigen

Ratio:

25 25 250 H1g/mi
Fig. 1. Dose-dependent mite (- - - -) and house dust (——) extract stimulation of lymphocytes from
mite- and house-dust-sensitive patients. Cultures were assayed at their maximum proliferation peak,
6 days.
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Fig. 2. Plot of specific uptake of [2-'*C]thymidine by lymphocytes from mite- and house-dust-
sensitive and non-atopic individuals. The cells were cultured for 6 days in the presence of mite (©) and
house dust (@) extract, 10 and 250 ug/0-5 x 10° lymphocytes, respectively.

Fig. 2 shows the results obtained in the two groups of subjects examined. Mite
stimulated lymphocytes from two out of nine non-atopic and seven out of ten mite-
sensitive subjects showed more than double thymidine incorporation in comparison to
control cultures, whereas the great majority of lymphocyte cultures from non-atopic
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(seven out of nine) as well as house-dust-sensitive (nine out of ten) individuals presented
highly significant levels of thymidine uptake in the presence of house dust extract.
Table | shows the results obtained by the micro-Ouchterlony technique. Precipitat-
ing antibodies against house dust extract constituents were found in the serum of all
the house-dust-sensitive and non-atopic subjects. On the other hand, anti-mite
precipitins were found in the serum of a smaller number of mite-sensitive patients and
non-atopic individuals. Similar results were seen by counterimmunoelectrophoresis
(Table 2). Serum anti-house dust precipitins were completely absorbed by dust antigen
and were found to be present in 1gG fractions on DEAE-cellulose column chromato-

graphy.

Table 1. Agar-gel micro-Ouchterlony pre-
cipitin tests in house-dust- and mite-sensitive
(Group I) and non-atopic (Group 11) indi-

viduals
No. positive/total tested
Group
House dust  D. preronyssinus
| 34/34 10/24
11 20/20 5/14

Table 2. Counterimmunoelectrophoresis pre-
cipitin tests in house-dust- and mite-sensitive
(Group 1) and non-atopic (Group II) indi-

viduals
Group No. positive/total tested
House dust  D. pteronyssinus
I 18/18 12/16
11 12/12 8/12
Discussion

Little information has been acquired up to now regarding the presence of cell-mediated
and humoral immune responses to house dust and mite constituents in atopic and non-
atopic individuals. With immunodiffusion, anti-mite precipitating antibodies were
never seen in the sera of mite-sensitive subjects by McAllen ef al. (1970). By the micro-
Ouchterlony technique Holford-Strevens er al. (1970) showed the presence of anti-dust
precipitins in the serum of many mite-sensitive and non-atopic individuals. Anti-mite
(D. farinae) precipitins were detected in the serum of fewer subjects. Precipitins to the
culture medium extract constituents were also seen. More recently Kawai et al. (1972)
showed by counterelectrophoresis that the great majority of atopic as well as non-
atopic individuals had in their serum anti-dust precipitins.

In our work we found by micro-Ouchterlony and counter-electrophoresis tech-
niques that all house-dust-sensitive and non-atopic individuals showed precipitins to
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house dust extract. Mite precipitins were detected in the serum of fewer subjects. As
regards in vitro lymphocyte transformation, house dust extract induced high levels of
thymidine incorporation into lymphocytes of almost all dust-sensitive and non-atopic
individuals, whereas lymphocyte response to mite extract was less frequently seen and
always less marked.

The house dust antigenic constituent(s) able to induce in vitro lymphocyte trans-
formation and humoral immune responses in man have not been identified. It has been
demonstrated that in house dust extracts many animal and plant constituents such as
serum albumin and immunoglobulin, human dandruff, feathers, kapok, cotton linters,
hay and wool can be present (Berrens & Versie, 1967). On the other hand, in mite
extracts only mite and nutrient medium constituents (powdered human dandruff and
dried baker’s yeast) are present. In the sera of rabbits immunized with mite extracts
immunodiffusion analysis revealed a major line of antigenic identity between mite,
dust and human dander, but this antigen clearly was not a major allergen common to
dust and mite (Kawai et al., 1971). On the other hand, Dasgupta & Cunliffe (1970)
found that at least one antigen was common to house dust, dust mite and human
scales, but human epithelial cells were shown to possess antigens clearly distinct from
those of both D. pteronyssinus and D. farinae.

Type 111 immune reactions have been suspected of causing the ‘late’ bronchial
obstructive reactions due to inhalation of house dust (Booij-Noord, Orie & de Vries,
1971). Delayed- and Arthus-type cutaneous reactions have been demonstrated by skin
biopsy in house-dust-sensitive patients (Buffe et al., 1963). In particular delayed reac-
tions appeared to be related to fraction S III obtained by fractionating the house dust
extract on DEAE-cellulose and Sephadex G-75 (Guibert & Causse Combes, 1965).
On the other hand, unfractionated house dust extract as well as S I fraction induced
cutaneous reactions characterized by a predominantly polymorphonuclear infiltrate
(Buffe et al., 1963). These data suggest that immune responses induced by house dust
are complex and probably differ according to the physico-chemical characteristics of
different house dust constituents.
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