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Introduction

Al lergy to pol len of  Cupressaceae has developed quickly
in the Mediterranean region in parallel with the spreading of
cypress hedges around dwellings tl-6]. Ir is frequently
characterized by monosensitization which is expressed al-
ways as a seasonal rhinit is. together with conjunctivit is and
more rarelv, 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 rnonosensitization 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  conf i rming the et io logy of  th is pol l inosis.  the ant igenic
and aller_eenic community between the two species is dis-
cussed.

Abstract
Allergy to pollen of Cupressaceae has been linked to pollens of Cupressus, Juni-
per and Cnptonteria. Tlte authors report 2 cases of rhinitis and conjunctivitis
induced by thuja, another member of the Cupressaceae family. Monosensitiza-
tion to thuja pollen has been identif ied as the causal agent: (l ) of a long-standing
springtime rhinit is in I patient with negative skin tests and specific IgE titers to
the main inhalants (specifìcity 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 conjunctivit is following acquisit ion
of a dog; the standard battery of skin tests. and Phadiotop@ were all negative.
After controls, only the thuja extract -eave signifìcant skin test response. The level
of total IgE was low, and RAST was negativ'e. Sensitization and pollen provoca-
tion were produced by the intermediary of the do-e, carrying thuja pollens on its
fur. The irnmunoprint and the crossed radioimrnunoelectrophoresis revealed
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Patients and Methods

Cuse Hi.stor.t'
Cuse l .  A 65-year-old w'oman u'as referred tì l r  lons-standing rhin-

i t is of imprecise occlrrrence. without othcr history r-xccpt rnir lrainc
and rvithout fanri ly or pcrsonal atopic history. Shc l i rcd in a housc rhar
$'as surroundcd by a thuja hedgc. In July. thc rhinit is uq-s a grc-at nui-
siìncc. with a PAREO scorc of 6 (P fbr pruri t is. A fbr anosinra. R l ìrr
rhinorrhea. E fbr srrcezrne and O fbr obstruction ).  Thc sl nrptoms abat-
ed the fol lowing we'ck and cndcd at thc e.nd of Julv. *h, ich vv'as con-
fìrmed by the score in Octobcr.

Cuse ). A 36-ycar-old r ' ,onrcn consultcd in IVîarch fbr appcarancc
of  severe con junct iv i t is  fo l low' ing acquis i t ion o f  a  dog.  A l l  thc  sk in
tests .  inc lud ing dog cp i thc l ia  ucrc  ncgat i rc  and Phac l io top l ì  u 'as  a lso
negative. The patic-nt returncd afìcr craccrbation of thc conjunctir  i r is
that  presented a l l  the charactcr is t ics  o f  a  po l le-n  con junct i r  i t i s .  Thc
sk in  tes t  was s t rons ly  pos i t i re  to  thu j t  ex t ract .  Hcdgcs g l ' t l ru- ;as  sur -
rounded the house. The dog rubbe'd i tself  continual lv ' .rgainsr thcm,
bc'fore returning to its orvncr.

Ilethols
Prapurutiort o.f ' the Thuiu E.rÍrut ' t .10 g of thuja pol lcn (Al lerbio.

V'arennes. Francc') w'ere extracted u' i th a Coca solut ion t-or l2 h at. l 'C
with st ining and at a rveightrrolunre rat io of l i5. The extract was thcn
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concclìtratcd I I  and thctt sotnc was mixed rvith phenolatccl glyccrolto

obta in  an c \ t rac t  a t  a  t ina l  t i tc r  o l - l i5  (w/v  ) .  Thc rcmainc lcr  o f  the in i t ia l

extract was fì'ozen antl lyophilizc'cl f-or eventual prodrrction of disks

used fìrr RAST. tor scnsit izat ion of rabbits and the various elcctropho-

ret ic techniqucs.
S'Ain le.st.s. Prick tc'sts were nlade with Allcrbio extracts of the main

inhatants (Dt'r' pt, Dar.fhr, Penit'ill ium, ,4'spergillus, '4ltt'rntLria' dog'

cat, grass rnix. birch. mugwort. plantago. latcx, cypress and thuja). in

comparison rvith a solut ion of phenolated glycerosal ine- as negatirc

reference and -ulycerinated 9%o solution of codc'ine phosphate as posi-

t ive refèrence. The cri terion of a posit ive test was a wheal diameter of

50% of that produced by thc positive reference.

In t'it,o Provoc'ution Tt,st. A singlc blind nasal provocation test was

made by anterior rhinornanometry after spraying physiological sal ine

solut ion.
Nusal Luvuge. Before and 24 h after the nasal provocation test by

the usual techniques, nasal secretory eosinophilia was evaluated by a

cytometric method [4].
In t,iÍrg ft.s/s. Measurement of total and specihc lgE to the inhal-

ants by the Pharmacia-CAP system RAST@ and by MAST CLA@ with

3ó al lergens. The measurement of anti- thuja-spccif ic IgE was made by

the RAST teclrnique with Alterbio disks activated by CNBr [3] '
,4nti-Thtja.4ntisentnt. Six white New Zealand rabbits were immu-

nized. Each received an init ial  subcutaneous inject ion around the gan-

gl ions drainin-q the four l imbs of 0.25 ml of extract that contained

0.3 mgipl total protein. mixed u' i th an equal volume of complete

Freund's at i juvant. Hypcrinrmunization was produccd by weeklv in-

ject ion of the extr i ìcts t t l ixcd uith the inconrplete adjul 'ant and anti-

body t i ters were checked regularlv by a scmiquanti tat i \e immunodif ' -

fusion.
R.{Si: Al lerbio RAST w,as done by the method already described

[3] using the thuja extract bound to cel lulose disks activated with

CNBr and rr i l  radiolabel led anti- lgE nlonoclonal antibody ( l t l tmuno-

tech. Marsei l le. France ). The results lvere expressed in R.U. (arbitrary

RAST units) of which the raluc- is rery close to that of thc international

units ( lLJ) as thc same antibody is used fbr measurement of both total

an<l specif ic lgE and cal ibratcd against the Second WHO International

lgE refèrcncc.
sDs-P{GE. Elcctrophorcsis in gcl w'as made by thc technique of

Laerlmli  [5] on a 12.,59í, gcl of polyacrylarnide, in a nrult ipore LKB

2001 apparatus. Thc lyophil izcd e\tract rvas rchydratet l  in 60 Sldist i l l -
et l  w'atcr. thcn 501t1 u'crc nrixc'c1 nith 501tI ola bufl l ' r that containcd

2u,'n SDS. 0.062-5 ,t /  Tris. pt l  ó.8. l0' f t ,  glyccrol and 0.(X)01o i ,  bromophc-

nol bluc. Fortv microl i tcrs containing 2601tg protcin rvcrc placcd in

the rvel ls. Elcctrophoresis rvas dont '  tbr 150 min at 600 \.  60 mA. l0 W

thcn the -r lcl  was staincd orcmight in Coomassic bluc t lr  si lvcr salts '

The extracts iìrc colllparcd to prott-in text nìixturcs (Scrva) to e valttatc

the molecular mass of thc- compont-nts.
Ttttt-Ditttt,rtsionul Elatriopholc.si^r. This was done by thc mcthod

of Axelsen et al.  [8].  ln short.  l01tl  of thuja extract \À'erc placcd in

wells cut in the surface of lo.ó agarosc M ( LKB )gel. The f irst nt igrat ion

rvas madc undc-r a voltage drop of l0 Vjcm for I h at arnbicnt tcmpcr-

aturc. Thc secontl  mi-urat ion of thc'proteins So Separatcd was done at

r ight anglc to the fìrst.  into a gel deposited on Gelbond f l lm that con-

taincd hypcrimmune rabbit antiserum against the thuia or cypress ex-

tracts (Al lerbig antibodies). di lutcd after the results of immunodiff l -

sions. at a voltage rJrop of 2 Vlcm for l8 h at 4'C. The gel so obtained

was thcn stained with Coomassie blue to disclose the precipitat ion arcs

that correspon<Jed with the antigens recognized by the rabbit serum.

TtrtrDintt,rt.sittnttI Rtulitn'It'r'Ir'ttphttrt'.si.s. This was tlorrc b1' thc

n.ìcthod of Axclscn ct al.  [ t l ]  tr t ldcr thc fìr l lowing condit ions' Thc t irst

phasc was idcntical w' i th that tbr crosscd intmttnoclectrophor. 'sis. hut

wi thout  s ta in ing.  then incubat ion o f  the dr ied gc ls  wi th  pat ic r ì t  scra

di luted in a phosphatc btrt fcr (0.05 ,t1. pH 8.0) and incubation tìrr l t l  h

at antbient tcmpcraturc in a closed box of appropriate size. . \ t ìcr three

washes thc gels werc recovcrc'd fbr l8 h at ambient temperlÎ t l rc $lth

I  0  rn l  o f  monoclonal  ant i - l  gE rad io label led wi th ' t ' l  1  |  mmunol tch)  d i -

luted in phosphate butfer (0.1 .t1.99i,  NaCl. l%, Ty,een) to obtl in 8.000

.p* p"i  plate. Final ly. after ncw washings with the same butfer. the

pìates were dried and placed in contact with Kodak XOmat AR fìlm t'or

5 days at -70"C. before beins stained in paral lel with the derelopment

of the f i lm. I f  f i lms did not show visible arcs. the plates \\ 'L 're re-ex-

poseti for a further 5 days. No measure of radioactivity of thc dif ferent

arcs wcre 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 ;1 mm for posit ive 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 norrnal. the PAREO score be-

ing 0. The nasal provocation was negative after spraying the

physiological sal ine, with a resistance of 0.20 Palcmris. Af-

rer 3-4 nl in. the inst i l lat ion of thuja pol len extrqct produced

a pruritus with rhinorrhea ancl nasal obstructioh $hich im-

proved after 6-7 min. These symptolns were accompanied

by a doubling of the resistance at l0 min. I t  returned to nor-

mal after 30 min. Results of nasal lavage showed a basal eo-

sinophil ia of 58% (out of 28.000 leukocytes) which re-

mained unchange d 24h after the provocation test. The t i ter

of total lgE u'as 392 L U.i  ml. \ ' lAsT cLA'r '  \À'as nesative.

The cypress RAST r i r re  $as 3.5 U.R.  (c lass 2) . ,1 .1thuja 14.5

U.R.  (c lass  3  ) .
For the 2nd patient. al l  the skin tests to airbome al lergens

were negative expect fbr thuja (d :  l2 nlm)' Total IgE $'as

very low with a t i ter of -1.5 I.U., ml. and RAST were rìegative

for al l  al lergens, including cypress and thuja'

Four sera from patiens not allergic to thuja were tested

and the results were negati \e \ \ ' i th our RAST thuja disks.

Patients considered as negative control were tested in skin

test and no posit ive reaction was observed' , l
In SDS-PAGE (f ig. l)  the cypress and thuja extracts

showed three main bands at the same level. with the molec-

ular r,r,eighrs around 15. 30 and 40kD. Two-dimensional

electrophoresis of the thuja extract against an anti-thuja rab-

bit serum created two precipitation arcs. nlore visible on the

crossed radioirrrmunoelectrophoresis fi lm after incubation
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Fig.1. SDS-PAGE of the cypress and thuja extracts.

with the semm from the lst patient (f ig.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 tw'o extracts (fig. 2b).

Discussion

Presentlv poll inoses to Cupressaceae are rvell establish-
ed with Cupressus sempen'irens and Juniper comtnunis rn
the Mediterranean countries and in Australia, Juniperu.s
ashei in the USA and with Crvptonteriu jupottic'u in Japan.
To our knowledge. no study has shown a possible involve-
ment of thuja in Europe. This species is increasin_e in num-
ber pro-eressively in the North of France as a hedge tree.
without reaching the density of cypresses in the South. It
poll inates in February-March in parallel with the firsr Be-
tulaceae. before birch. which precedes the first junipers.

The inhaled Cupressaceae pollen doses north of the Loire
are, depending on the region, l0-100 times lower than in the
South [9]. As there are no cypresses. they originate tiom
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 rhinoconjunctivit is at the end of the
winter. These poll inosis appear in older subjects in whom
the total tgE is normal or low [7] and specific IgE is not
measurable [0]. The natural spreading in the atmosphere

r  î . D t .  t 3
rtilél

Fig.2. Crossed radioimmunoelectrophoresis. a 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 possibil i ty 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

ident i f icat ion of  the l7 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 represent ing almost the total  a l lergenic
potency of the extract: rve have shown in crossed radioim-
munoelectrophoresis a cross-ant igenic i ty 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. sempert' irens correlate r.r 'ell with skin
tests to J. contmturrs in 809/o of the cases. The correlation
would be lower (60%1r.vr th thuja or iental is i l l l .  A recent

study proved a cross-reactir, ' i ty betr,l 'een the tvu'o Cupressa-

ceae Colli.so'is gluuc'oph.vlla and C. sempen'iren.s !2]. In

conclusion. crossed al lergenic i ty between the 'u 'ar ious spe-

cies of  Cupressaceae should be considered for pol l inosis

found in February to May in the populat ions l iv ing in the

North of Europe.
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