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Introduction

Allergy to pollen of Cupressaceae has developed quickly

.
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Allergic Rhinitis to Thuja Pollen

Abstract

Allergy to pollen of Cupressaceae has been linked to pollens of Cupressus, Juni-
per and Cryptomeria. The authors report 2 cases of rhinitis and conjunctivitis
induced by thuja, another member of the Cupressaceae family. Monosensitiza-
tion to thuja pollen has been identified as the causal agent: (1) of a long-standing
springtime rhinitis in | patient with negative skin tests and specific IgE titers to
the main inhalants (specificity of the prick test and nasal provocation with the
thuja extract was confirmed by a positive RAST) and (2) in a 2nd patient without
former history of allergy, who consulted for conjunctivitis following acquisition
of a dog: the standard battery of skin tests. and Phadiotop® were all negative.
After controls, only the thuja extract gave significant skin test response. The level
of total IgE was low, and RAST was negative. Sensitization and pollen provoca-
tion were produced by the intermediary of the dog, carrying thuja pollens on its
fur. The immunoprint and the crossed radioimmunoelectrophoresis revealed
common antigenicity between cypress and thuja extracts.

........ {

Patients and Methods

Cuse History
Case I A 65-year-old woman was referred for long-standing rhin-

in the Mediterranean region in parallel with the spreading of
cypress hedges around dwellings [1-6]. It is frequently
characterized by monosensitization which is expressed al-
ways as a seasonal rhinitis, together with conjunctivitis and
more rarely, asthma [7]. This tree does not exist north of the
Loire as it does not tolerate the winter temperatures of the
eastern regions. The 2 cases reported are the first indication
of monosensitization to thuja pollen. another member of the
Cupressaceae, being very close to the cypress, which is
spreading quickly outside the Midi, also as a hedge tree. Af-
ter confirming the etiology of this pollinosis, the antigenic
and allergenic community between the two species is dis-
cussed.

itis of imprecise occurrence. without other history except migraine
and without family or personal atopic history. She lived in a house that
was surrounded by a thuja hedge. In July. the rhinitis was a great nui-
sance. with a PAREO score of 6 (P for pruritis. A for anosima, R for
rhinorrhea, E for sneezing and O for obstruction). The symptoms abat-
ed the following week and ended at the end of July, which was con-
tirmed by the score in October.

Cuase 2. A 36-ycar-old women consulted in March for appearance
of severe conjunctivitis following acquisition of a dog. All the skin
tests, including dog epithelia were negative and Phadiotop™ was also
negative. The patient returned after exacerbation of the conjunctivitis
that presented all the characteristics of a pollen conjunctivitis. The
skin test was strongly positive to thuja extract. Hedges qf thujas sur-
rounded the house. The dog rubbed itself continually against them,
before returning to its owner.

Methods

Preparation of the Thuja Extract. 20 g of thuja pollen (Allerbio,
Varennes. France) were extracted with a Coca solution for 12 h at 4°C
with stirring and at a weight/volume ratio of 1/5. The extract was then
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concentrated 1.2 and then some was mixed with phenolated glycerol to
obtain an extract at a final titer of 15 {w/v). The remainder of'the initial
extract was frozen and lyophilized for eventual production of disks
used for RAST. for sensitization of rabbits and the various electropho-
retic techniques.

Skin Tests. Prick tests were made with Allerbio extracts of the main
inhalants (Der pt. Der far, Penicillium, Aspergillus, Alternaria, dog.
cat, grass mix. birch, mugwort. plantago, latex, cypress and thuja), in
comparison with a solution of phenolated glycerosaline as negative
reference and glycerinated 9% solution of codeine phosphate as posi-
tive reference. The criterion of a positive test was a wheal diameter of
50% of that produced by the positive reference.

[n vivo Provocation Test. A single blind nasal provocation test was
made by anterior rhinomanometry, after spraying physiological saline
solution.

Nasal Lavage. Before and 24 h after the nasal provocation test by
the usual techniques, nasal secretory eosinophilia was evaluated by a
cytometric method [4].

In vitro Tests. Measurement of total and specific IgE to the inhal-
ants by the Pharmacia-C AP system RAST® and by MAST CLA® with
36 allergens. The measurement of anti-thuja-specific IgE was made by
the RAST technigue with Allerbio disks activated by CNBr [3].

Anti-Thuja Antiserum. Six white New Zealand rabbits were immu-
nized. Each received an initial subcutaneous injection around the gan-
glions draining the four limbs of 0.25 ml of extract that contained
0.3 mg/ml total protein. mixed with an equal volume of complete
Freund's adjuvant. Hyperimmunization was produced by weekly in-
jection of the extracts mixed with the incomplete adjuvant and anti-
body titers were checked regularly by a semiquantitative immunodit-
fusion.

RAST. Allerbio RAST was done by the method already described
[3] using the thuja extract bound to cellulose disks activated with
CNBr and "I radiolabelled anti-IgE monoclonal antibody (Immuno-
tech. Marseille. France). The results were expressed in R.U. (arbitrary
RAST units) of which the value is very close to that of the international
units (IU) as the same antibody is used for measurement of both total
and specific IgE and calibrated against the Second WHO International
1¢E reference.

SDS-PAGE. Electrophoresis in gel was made by the technique of
Laemmli [3] on a 12.5% gel of polyacrylamide. in a multipore LKB
2001 apparatus. The lyophilized extract was rehydrated in 60 wl distill-
ed water. then 50 ul were mixed with 50 ul of a buffer that contained
2% SDS. 0.0623 M Tris. pH 6.8. 10% glycerol and 0.0001% bromophe-
nol blue. Forty microliters containing 260 g protein were placed in
the wells. Electrophoresis was done for 150 minat 600 V.60 mA, 30 W
then the gel was stained overnight in Coomassie blue or silver salts.
The extracts are compared to protein text mixtures (Serva) to evaluate
the molecular mass of the components.

Tivo-Dimensional Electrophoresis. This was done by the method
of Axelsen et al. [8]. In short, 10 1l of thuja extract were placed in
wells cut in the surface of 1% agarose M (LK B) gel. The first migration
was made under a voltage drop of 10 V/em for 1 h at ambient temper-
ature. The second migration of the proteins so separated was done at
right angle to the first. into a gel deposited on Gelbond film that con-
tained hyperimmune rabbit antiserum against the thuja or cypress ex-
tracts (Allerbio antibodies). diluted after the results of immunodiffu-
sions, at a voltage drop of 2 V/em for 18 h at 4°C. The gel so obtained
was then stained with Coomassie blue to disclose the precipitationarcs
that corresponded with the antigens recognized by the rabbit serum.
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Twvo-Dimensional Radioclectrophoresis. This was done by the
method of Axelsen et al. [8] under the following conditions. The first
phase was identical with that for crossed immunoelectrophoresis. but
without staining. then incubation of the dried gels with patient sera
diluted in a phosphate buffer (0.05 A/, pH 8.0) and incubation tor 18 h
at ambient temperature in a closed box of appropriate size. After three
washes the gels were recovered for 18 h at ambient temperature with
10 ml of monoclonal anti-1gE radiolabelled with **I (Immunotech) di-
Juted in phosphate buffer (0.1 31, 9% NaCl. 1% Tween) to obtain 8,000
cpm per plate. Finally, after new washings with the same bufter, the
plates were dried and placed in contact with Kodak XOmat AR film for
5 days at -70°C, before being stained in parallel with the development
of the film. If films did not show visible arcs, the plates were re-ex-
posed for a further 5 days. No measure of radioactivity of the different
arcs were made.

Results

For the lst patient, all the prick tests to the various pneu-
moallergens were negative in July. then in October. Only
those with Cupressaceae pollen were positive, weak for cy-
press (d=2mm versus 4 mm for positive reference) but
strong for thuja (d =9 mm). These first results were con-
firmed in October during the course of a check.

The basal nasal state was normal, the PAREO score be-
ing 0. The nasal provocation was negative after spraying the
physiological saline, with a resistance 0f 0.20 Pa/cm’/s. Af-
ter 3—4 min, the instillation of thuja pollen extrgct produced
a pruritus with rhinorrhea and nasal obstructioi which im-
proved after 6-7 min. These symptoms were accompanied
by a doubling of the resistance at 10 min. It returned to nor-
mal after 30 min. Results of nasal lavage showed a basal eo-
sinophilia of 58% (out of 28.000 leukocytes) which re-
mained unchanged 24 h after the provocation test. The titer
of total IgE was 392 L.U./ml. MAST CLA" was negative.
The cypress RAST titre was 3.5 U.R. (class 2)and thuja 14.5
U.R. (class 3).

For the 2nd patient. all the skin tests to airborne allergens
were negative expect for thuja (d =12 mm). Total IgE was
very low with a titer of 4.5 LU ml. and RAST were negative
for all allergens, including cypress and thuja.

Four sera from patiens not allergic to thuja were tested
and the results were negative with our RAST thuja disks.
Patients considered as negative control were tested in skin
test and no positive reaction was observed. ,i

In SDS-PAGE (fig. 1) the cypress and thuja extracts
showed three main bands at the same level, with the molec-
ular weights around 15. 30 and 40 kD. Two-dimensional
electrophoresis of the thuja extract againstan anti-thuja rab-
bit serum created two precipitation arcs, more visible on the
crossed radioimmunoelectrophoresis film after incubation
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Fig. 1. SDS-PAGE of the cypress and thuja extracts.

with the serum from the Ist patient (fig. 2a). A second mi-
gration of the thuja extract in two superimposed gels that
contained the rabbit antisera anti-thuja and anti-cypress
showed a continuous arc of precipitation, which confirmed
a common antigenicity between the two extracts (fig. 2b).

Discussion

Presently pollinoses to Cupressaceae are well establish-
ed with Cupressus sempervirens and Juniper communis in
the Mediterranean countries and in Australia, Juniperus
ashei in the USA and with Crypromeria japonica in Japan.
To our knowledge. no study has shown a possible involve-
ment of thuja in Europe. This species is increasing in num-
ber progressively in the North of France as a hedge tree,
without reaching the density of cypresses in the South. It
pollinates in February-March in parallel with the first Be-
tulaceae, before birch. which precedes the first junipers.
The inhaled Cupressaceae pollen doses north of the Loire
are, depending on the region, 10100 times lower than in the
South [9]. As there are no cypresses, they originate from
thujas. They may be higher locally where thuja hedges are
extending, and thuja has to be included in the possible spe-
cies to consider for a rhinoconjunctivitis at the end of the
winter. These pollinosis appear in older subjects in whom
the total IgE is normal or low [7] and specific IgE is not
measurable [10]. The natural spreading in the atmosphere

Allergic Rhinitis to Thuja Pollen
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Fig. 2. Crossed radioimmunoelectrophoresis. @ Thuja extract
against rabbit anti-thuja serum. b Thuja extract against rabbit anti-
thuja serum (A) and against rabbit anti-cypress serum (B).

could be low, but the possibility of natural vectors, such as
the furs of domestic animals, as in the 2nd case, is worth
being considered. The low IgE binding protein level and the
viscosity of the extracts of Cupressaceae did not permit
identification of the 17 IgE binding proteins ip cypresses
that have been shown by other manipulations. Ih the mean-
tine the main band we have shown to be 40 kD could corre-
spond to the major allergen defined as having a molecular
mass of 42 kD and representing almost the total allergenic
potency of the extract; we have shown in crossed radioim-
munoelectrophoresis a cross-antigenicity between cypress
and thuja by at least one dominant antigen [2]. In a few re-
ports investigating the cross-reactivity in the Cupressaceae
family, skin tests to C. sempervirens correlate well with skin
tests to J. communis in 80% of the cases. The correlation
would be lower (60%) with thuja orientalis [11]. A recent
study proved a cross-reactivity between the two Cupressa-
ceae Callistris glaucophyvila and C. sempervirens [12}. In
conclusion, crossed allergenicity between the various spe-
cies of Cupressaceae should be considered for pollinosis
found in February to May in the populations living in the
North of Europe. i
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