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I }iI 'RODUC-I'ION
Thc discsvcry a fcw ycarc ago of a
typicl l  casc of rcspiratot '1'  al lcrgy to
thc pollcn of .llcrctrriuli.s annuat'2
prompled us to invcstigate nìore
closely this a.spct of pol lcn al lergy
rrhich has bccn. unti l  now. poorly
desr-ribcd and \\,ithout convincing
cvidence.ta .llr,rturiulis unnuu be-
Iongs to the Euphorbiaceae (spurge)
family, u,hich includcs strongly sen-
sitizing allergens (eg. seeds of castor
txan: Ricirttts conu?tuttiJ' and latex
ctl' IIevta hrasilien.ri.l). The pollens
o[ the Euphorbiaceae (although in
ronlr" cases anemoplrilous) are not
l,nou,n for thcir allergenicity. On the
other hand, the irr i tant or toxic
properties of spurges are well
known.T In Israel.  Lindenbaum re-
ported in 1966 a case of pol l inosis
trr Ric'inru.\ ('otnnuuri.rt and Shivpuri
et al in India found posit ive skin
tr.:sts to Ri<'inu^s <'otttrnuni.r pollen in
40r; of 100 cascs of patients pre-
.,...rrting with a respiratory allergy.e
\\'c have also described in many
('ascs of respiratory allcrgy to the
rccd of Ririnu.s u)t?uttuni.r a cross
rclctivity betr.r'cen the sc'ed and the
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ptlllenr0 and hctu'een the seeds of
dif f t ' rcnt slrurgcs. ' '

We prcscnt here the rcsults tlf an
invcstigation carr ied out in and
arourrd Bordighcra (Rir. iera dei
Fiori) a torvn in l-iguria. Italy.

PATIIIN'TS AND I\TE'TIIODS
In rnaking a diagnosis of clinical
sensitivity to lL{erutrialis annua we
considered as relevant the follon'ing
points:

( l) The pollen season, which gen-
erally starîs in late winter (Febru-
ary-March) (together with Cupres-
sus semperv,ircns) and ends in Sep
tember.

(2) The proximity of l{ercurialis
annue plants to the patients' envi-
ronmcnt at a distance not exceeding
200 m.

(3) A positive skin tesr (prick test)
and a positive RAST; prick testing
u'as perfornred u'ith the Dome Hol-
lister lancet. The extracts were
kindly provided by Lofarma Labo-
ratory (Milan, Italy,) and were used
in a | /20 solution (wt/vol). We
adopted the follo*'ing scores: a pos-
itive reaction of 3+ corresponds to
the u,heal and fìare of the hislanrine
l0 mg/ml prick test. A positive
rcaction of 4+ corrcsponds to a
grcater reaclion than the one of his-
tamine. A positive reaction of 2+ is
75% and a posit ive reaction of l+
is 50o/a of the histamine rc'action.
The tests were performed on the
forearm and wcrc rcad after 20 min-
utes. The saline controls were neg-
ative.

RAST
The RAST was performed as de-
scribcd by Wide et al.'2 Commercial
reagents were purchased from [o-
farma, Milan (SferikitR) and con-
sisted of a solid phase, which were
commercial polystyrène balls with a
diamcter of 6.4 p covalently coated
with allergens; a reference system,
Poa praten.Trs' solid phax and hu-
man grass-positive serum pool; and
a tracer, r25l anti-human antibody
raised in goats. The bound radioac-
tivity was measured by a (Packard
800) r counter and the percentage
of bound radioactivity calculated.

The same extracts were used for
RAST as those used for prick tesîs.

R4.Sf Inhihitíon
RAST inhibition was performed as
dercribed by Yman L.rl Twenty mi-
croliters of each atlergic scrum r,vÍls
incubated with 30 sL of inhibitor
allergen and dilutions in PBS. The
resulting solutions \r/ere incubated
with the solid phase and then with
r2tl-anti-IgE as-tracer, following the
conrmon RAST procedure. A neg-
ative control was perfiormed by mix-
ing 30 rL of PBS and 20 pL oî a
nornral (RAST-negative) serum
pool. A positive control was per-
fornred b;- mixing 30 rL of PBS and
20 L of allergic serum pool. The
bound radioactivity was measured
by' a (Packard 800) 7 counter and
cxpresscd in counts per minute
(cpm). Inhibition rates, ranging
fronr A% n fi}Vo were calculated
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occording to t l rc fo l lou' ing formula:

(cpnr posi t ivc contr t t l )
* (c-1rrn inhihitqr_)x t00

allcrgic voluntecrs (Lofarma l-abo-
ratones).

Wc also Pcrftrrnted skin and
RAS'I tcsts on thc tcn I'lcrutrialis
unntct-vtrsitive patients rvith the fiol-
lon'ing exîracts: Ricirllrs cttrtutttutis
pollcri and sce-d' and IIet't 'tt.ltrasi''lit'nsi.t 

latcx. Furthermore, skin tests
onty wcre prforrned rvith DertnalÙ
plrcígtúdes pl cronyssitttts, . Alternari a'triuiiit, 

and pollc'ns (Pariataria a$'

cinulis, OIeà euro7ea' grasses, and
Betulaceae).
I'ollen ('ounl
Acrohiologic samPling was . done
with a continuous volunrctnc aP
paratus (spore trap, Burkard-Hirst)
iocated 20 m above ground level on
tlrc roof of a bui lding in the center
of thc city of San Rcnro, l 'ar from
sources of pollution and exposed to
al l  winds.

We took weekly samPlings with
the possibilitY of having a- dailY
count according to the usual tech-
nique. The air is sucked bY a PumP
peimanentlY directed toward the
**inO bY a rotating air vane' The

particle content of the sucked air is

àeposited on a sticky tap-e mo.ving 2

mm/h, 
'fhc sticky tapc is.a-cellulose

acelatc ribbon coated with a solu-

tion of 2o/a silicon fìuid in carbon
tetrachloride. The adhcsive tepe,
mounted on the drum (rotating in

the trap at 2 mm/h) waq th-a1eed
every week. tt was divided into

seuen segments 48 mm long, each

cotrespoiding to one daY -of tm-
pling.'and móunted on slides' The

stiOes, with adhesive segmentl w.ere

covered with fuchsin-stained g]yc'

eioljelly and with cover glasses' The

daily mean concentration of the
number of Pollen Particles was de'
tcrmined by use of an optical nticro-
oop. for measuring tangcntial mi-

croscopic fields on the slide' An al-
eorithm was used to calculate a
íonuersion factor that considers the
area of microscoPic held, the
adopted magnihcation and the
number of tested strips. This value

multiplied bY the number of Parti-
clcs eives the average concentration
for fm3 of air examined'"

(cprn posit ivc control)
- (cprtr ncgativc control)

N asal lrrot'ttt'tt Í i on Tesl
We utilizftJ the Youlten Peak in-

spíratory fìow rrteter (PIFRn meter)
which has sonre advantagcs as c'CIm'
parcd with tlre cxpiratory {low rate
metcr espcially whl:n used in.prov-
ocation tcsts. itlus, it is easier to
handle as colnparcd rvith standard
rhinontartonrctry.ra Thc results are

.ipt*t..d as tlic nlean values of
thicc consccutivc measuretnents' A

test was considercd Positive when
*e obsctved a 20?ó droP or more in

thc basic valuc after instillation of

at least 20 al lcrgenic units (A' l ' )  of
a solution of the allergen. Allcrgentc

""iti 
are bascd on the RAST inhi'

bition technique in comParison to
an internal srandard, the potency of
which was tested bY skin tests on

Tabb 1. Clinical and fmmundogic Data

N Ase sex ;l'ff$

Mercurlallt
antxtt

Prick RAST

Rlclnus
communlt

Polfen

Frick RAST

Rlclntn
eommunlt

S€€d

Prick RAST

Hevet
braellbnsb

Prlck RAST rrf

Nssal Other Allerglel 'i,:

Provocation
Tect ' - .

Prick RAST r'

tu,

P A 3 +  3
G R 3 +  4
BEz+ 3
P A 4 +  4
o L 3 +  4

Asthma
Asthrna

Allergic rhinitis
Asthma

Allergic rhinitis

Allergic rhinitis
Asthma

Asthma
Allergic rhinitis
Allergic rhinitis

. GR, gr"r*; nt"";;t l,L, ob" E"rr{xj;, ^"d oP'. &rmatophagordes pteronyssrnus'

+
+

0 0 0 0 0
0 0 0 0 0

3+
0

3 + 2
3 + 3

1 +  1  0  0  0  0  2 +  1

4 + 3 0 0 0 0 2 + 1

1 5 8 M
2 3 8 M

3 4 0 M
4 2 4 M

;
3
2
2
4
3
4

3
4
2

1
3
2
2

DP 3+
GR 3+
oL 1+
BE 2+
GR 3+
PA 3+
OL 4+

DP 4+
PA 4+
GR 3+

PA 2+
GR 3+
PA 2+
DP 2+

3+

+
+

+
+
+

0 0 0
0 2 + 2

0 0 0
0 0 0
0  1 +  1

4 + 3 0 0 0
2 + 2 0 0 0

3 + 3 3 + 0 0
3 + 3 0 0 0
3 + 3 0 0 0

6 3 8 F
7 4 1  M

8 3 7 F
9 5 2 M

1 0 3 2 M
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R [,SU I,'I 'S
f)uring t lrc pcriod 1980- 199 t wc
found a total ol '  tcn paticnts rvith
allerg,v lct .l lrrctrriuli.s unttuu. This
rcprcsents an incidcncc aî . l lcrcuri-
u l is  unt tun a l lergy among pat icnts
wi th pol l inos is  of  tcn out  of  l08 l
(0.9c/ol.

Scven of the ten Mercurialis an-
nrrn-scnsitive paticnts were skin re-
active to other pollcns: grasses, l)dr-
ietaritt rllJicinalis, Olea europeo, and
Bctulaccae, as wcll as lo DermaÍo
phugairta's pterony.s.sinrrs (Table I ).
We found no case of skin reactivity
to Cuprc,s.\'us s(trlpuvirens and Aca-
c'iu floritnrntta. On the ten patients
with positive skin tcsts to ltcrcuri-
ali:; ctrrtrua, RASTs specific to lller-
curialis annuo were also positive
with a good corrclation betweerr
skin tests and RASTs (RAST scores
ranging from I ro 4). Also in all ten
cases, a nasal provocation test \.vas

positive. As a control w'c tested five
palicnts prcscnting with a respira-
tory allcrg-y- to thc pollcns of Puric''
taria t{Jit' inulir n'ith thc same tcch-
niquc for nasal provocation. Al-
though all gave positivc rcsponscs to
I'uriduria tlJit'itrrtli.i the responsc to
Jllc'rcurirtlis unnua was alu'ays ncg-
ative.

In t*'o cases the prick tcst was
positive to the 1x>llcn of rÎicirlus
cotrtttt utr i s (RAST always ncgative):
RASTs and pricks with secd aller-
ge ns of R icitttts crtnttnunis wcre neg-
ative, Converscly, u'itlt thc latex of
IIevea hrasiliensis, we found four
cases of positivity by pric'k tcst and
by RAST with a go<td r:orrclation
bctween the in vivo and in vitro tests
(Table I ).

Finally a RAST inhibition (L{er-
nrialis {ut,util solid phase) was per-
formed w.ith sera from the seven
cases that were polysensitized using

pollens of grasses (mixture), Purie-
turia o.llìrinali.s, Olea c'uropea, Be-
lulaccae, and thc milc l)c'rrnalopha-
goidt:.s plertmt,r.sitrtt.s. Thc rcsults
showcd an important cross-rcactiv-
ity bctwrrcn thc pollcn af llfc'rcuri-
alis unnua and thc pollcn of grasses
(frvc cascs) and Olea otropur (three
cases). The cross-rcactivity that oc-
curs also in six cascs u'ith Pcrietaria
oJficinalis and in tv/o cases with Be-
tula alba is less important. tess fre-
qucntly in three cases wilh Dernw-
t ophugai tles pt eronl':ssinr.r and only
one case u'ith l)crnratophagaîdes
farince we found a cross-reactivity
that was cvcn lower. Thc RAST in-
hibition rvas of coursc 1007o with
llarcurietlis uttrutu itsclf (Fig l).

DISCUSSION
The Euphorbiaceae is an inrJxrdant
family of angiosperm dicotyledon
plants, which bclongs 1o the order
of Euphorbialcs, Euphorbiaceae
genera and spccies.ró

The spurye family includes 8,800
species classified roughly into 275
genera, and many of these are of
considerable economic im portanct,
such as castor bean (Ricitrtts corn-
mttnis Linn.); rubber tree (lIa'ea
brasiliensis Muell.); tung (Aleurites
cttrdata R. Br.); cassava (Mcnihot
ultissnta Pohl.), the source of tap
ioca; and more recently, a potential
new oilseed crop (Euphorbia lagas-
cae Spreng.).

Many species of thc Euphorbia
gcnus are used as ornamental plants
in homes and gardcns. These in-
clude poinsettia (Poinsett ia pulcher-
rima R. Grah.), (8, poinsetf ia
Willd.) also called *Christmas

florver,' and a multitude of cacti-
forms often misidentified as "dwarf
cacti." ln the Exotic Gardens of the
Principality de Monaco, there is a
vast collection of ornantental suc-
culents which includes more than
100 species of giant cactiforms and
blossom i ng Euphorbiaceae.

Members of Euphorbiaceae are
cosmopolitan but with most species
occurring in warm parts of the
world. They range from herbs to
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Figure L RAST inhibition is very high with grasses (from 9ó.5% to 69.9%) and Ole'a europea

gnllcn (from 95.1% to 87.t%). Convcrsely, it i5 lsrvcr u'ith Parietaria oficinalis(from 4l.E% to
5,1%l and Betula alha (26.4% to 2l.2%). With Drrmutophagoides ptcronyssimrs and Dermato
phLtgoides farinae the RAST inhibition is even lower betwt'e n 16.2Vo and 0.ó%.
\f ER = Merrurialis onnua
OI-E = Olea aropea
(ìRA : Grasses mi.t lure

P.4 = Parietaria o.lficinalis
BET : Betula alha
[)PT = Dermatophagoides pteronyssinus
l)PIl = Dermatophagoides farinae
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shrubs and trccs. Most ol"them have
lat ici  fcrous ( latcx beari ng) chan ncls.
which is one of the most irrrporlant
characteri stics of' spu rgcs.

In l tal l '  and the South of [ :rance
therc arc approxinratcl l '  50 native
sgxcics. the most comrnon bt ' ing:
[iuphttrhia hrlioscopa, I'.ultltorbia
c't'1turis.sius, Iitqtltorbia peplus, Iìu-
plnrhia dultis, fiuphorbia lathyri.s,
and of coursc ,l'luturialis annua
(Fíe2\ q'hích is the most abundant.
There are also llert'urialis pe,rennis
and,ll ert'uri u I i s c'orsica.

,l{erurrialis annua is a snÌooth
and ramificated plant rvith grcenish
unisexual flowers disposcd in sepa-
rate individuals. Al l  the fìowcrs
(rnale or fenralc) are joined togethcr
in long spikcs. This morphology
makcs the disp^*rsion of the pol lcns
bv thc rvind casier. It is the reason

u'hy thc pol l ination in this spccics ts
rnostl .v anemophilous.

I l ic ir t t t .s corttrnunis is 'à hcrma-
phroditc plant witlr fcnrale fìou'crs
in thc upper part and rttalc flow'ers
in the lo*'cr pan. 'fhe 

fìowering
starts from the lower part . Thc pol-
l i rr izat ion is anenrophilous or cnto-
mophilous.

Other Euphorbiaceae (Euphorbia
pt'plrt.s, Ihqhttrbia resindera, Eu-
phorbia e'ypassirios. Euphorhia
lathyris, and Euphorhia helioscu
pia) have unisexual florvers with a
special morpbology: at the center
thcre is one fenrale flower sur-
rounded by scveral male florvers.
The grl l ination is only e ntomophil-
0us.

Thcse diflerent characteristics of
the dispcrsion of pol lens explain, in
our opinion, the greater presence of

,\lcrcttrialis annua pollens in our
pol lcn counts in comparison to the
pollens of Ricinus con'utltnis and
other Euphorbiaceae as well as the
greater freque ncy of clinical alleryic
symptoms related to lllercurialis
ettt ' tuu pol len.

The pollen of Merrurialis onnuo
(Fig 3)'?''6 can be characterized in
the following manner. The grains
are tricolporate, prolate, isopolar,
spheridoidal to spheroidal, and
small or rather small, 2l x 25 p,
The pollen exine is rather thick be-
twecn furrows; eclexine slightly
thicker than endexine, thinning to-
ward the furrows, and containing
numcrous rods which form the islets
of a fine inverse reticulum. There
are three furrows, 2A.6 x 6.2 p, al>
ruptly narrowing outside the pore to
4.0 y, acutely; membrane closely
beset with fine granules. The polar
field is small; index I: 6. There are
three pores, one in the middle of
each furrow, circular, 6.2 p diame-

Figure 2. Plants af ,Vcrcurialis annua.

There are two small differencec,l
between the pollen of MercurirÍlís.,
annua and the pollen of Ricimif,
communis: ( I ) the pollen af Mef;:
turialis annua is smaller than the
pollen of Ricinus cotwnunis (28-
3l p) and (2) the exine of Mercuri-i.,
alis annuc is thicker. ,1,'1{

The pollen of other Euphorbi-';{,
aceae has a diameter of 22 to Za ,r.1g
It is also tricolporate with a thin';l
exíne which has less asperities than.ti
the pollen of Ricinus commwas and,;
much less than the pollen of Mer-
rurialis annua. ,,1i

Mercttrialis annua is anemophil.,i
ous, the pollination starts in Febru-
ary and ends in September in ltaly.,
According to pollen counts canied
out from 1980 to l99l the Euphor*,
biaceae show a very low incidenoÈ
compared to some other polleff
(Table 2).

ANNAI.S OF A



Table _2. Poflen count of Eg4ortiaceae compared with otfer comnron polrens
Monthr Jan. Feb. Msrch May Aug.

Mercurialis annua
Ricinus communis
P ar ieî aria ofl ic i nat is
Eetula alaE-^
Grasses

0 2
0 0

84 87
82 324

5
0

261
462

0

30
I

1 451
0

450

7 1 5
5 7

610 1A82
380 223
52 291

26
6

24
5

1 0
3

3
0

0
0

0

0

120É 1045 720 473 1S0ooo
675 52A 103

We present here clinical and im-
munologic evidence that Jllercuri_
uli.s annua pollen can cause respi-
ratory allergy in patients living close
to the plants. In all cases skin tests.
RASTs and nasal provocation tests
\\'cre positive. There was, in general,
a good correlation between skin
tests and RAST scores.

Only three patients were mono-
scnsitized. The others were alleryic
to pollens such as grasses, parietal.ia
tílit'inalis, and Olca atropea. As far
as the diagnosis is concerned. since
skin tests lo Cuprcs.ru.s stntp(n,ircn.,
and At'acia .llorihunda were in all
cases negati \ ,e and since their
hlooming season parîly coincides
riith the season of ,lfeicurialis an-
rt. t . to;. i l  is easy to el iminate the pos-
sibi l i t -v" of a sensit izat ion to both pol-
lc 'ns. The existe nce of posit ive iLin
tcsts to Betulaceae. the blooming
scason of u,hich starts in Februarv

and ends in April, could partly ex-
plain the clinical symptoms. How-
ever, only two lllercurialis annua-
sensitive patients were allergic to
these pollens.

^4ftqt March, with the beginning
of the blooming season oî paiietaria
tfficinalis and after May with the
blooming s€ason of grasses, it is
more diflìcult to separate sensitivity
refatcd to lllcratrialis annuo from
that refated to Parietaria o/ficinalis
or grasses.

[n view of the allergenicity of
nonpollen parts of several memben
of the Euphorbiaceae. it is not sur-
prising to find respiratory allergy to
the pollen of a mernber of this Ém-
i ly which is rather common in some
parts of the u,orld. It is possible that
allcrgy to this plant has been under-
estimated. Furthermore, the fact
that there is a cross-reactivitv with
other spurges, and especially with

s

Figure 3. Iíercurialis annua pollen.

%%

Ileyea brasilien.sis, might cxplain
the appearancc of alterfrc reaciirlns
to the lafex of I[e+,ea hlastliensis in
cases where no previous contact
u'ith this allergen has bcen noticrd,

The RAST cross-reactivity with
gralses and Olea euruppo and the
lack of cross-reactivity *"ith parie-
taria and Bctulaceae aie more difl!-
cult to explain. Hemmcns et al have
shown cross-rcactivity between
hirch and alder pollen aílergens.,e ln
a recent study on olive and privet
pollen allergy, w'e poinîcd oui that*blotting-,. adsorption and elution,
and inhibition studies clearly dem-
onstrated allergenic cross reactivíty
between olive, privet, I.olium per.
enne and Cynodon dactylon polfen
components. The presence of pol_
len-reactive- IgE anfibodies may not
necessarily be a true reflection ófúrs
sensitizing pollen species.-m

It is likely that this sîatement
could be applied to the cases in
which we found strong RAST inhi-
bition with the pollen óf grasses and
Olea europea. The threc cases of
monos€nsitization, however, enable
us to describe Merarialis annua
pollen allergy as a clinical entity.
The next step will be rhe identifici
tion and purifìcati on of Mercuriclis
annua antigens.
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DOSE-DEPENDENT SUPPRESSTON OF GROWTH BY
BUDESONIDE

The authors studied 38 nrildly asthmatic children, 6 to l4-years of age,

to ."rfuute effects ol an inhaleé adrenal cor-ticosteroid on linear groqh.

Each child *ut 
"ttigned 

randomly to one of th1e9 dose glqury to receive

intut Ooity doses ;1i00, 400, or 8b0 pg budesoni{q Uy-inlalation' divided

into two doses each day for 8 weeks ln the double-blind, parallel group

rirOv. Each dose group also received placebo for an additional 4 weeks

eithér bcfore or ifter iteatment with budesonide. Weckly knemometry

oit.iot.o no signif'rcant difference in mean gSowth velocity-among -the
three dose groups during treatment with placep-o and no significant differ-

.n.*r fr-orriptaòeUo duilng treatment with 200 or 400 ryg daily- During

ir.ot,n.nt w,ith 800 pg daif mean lower leg gro*th velocity was d-ecreased

signif icanrly ro.f  :  rnir/wi (SO: .19) lrom .39 mm/wk (S.D. .15) during

treatment with Placcbo.
Tlrese data suggesr doses of inhaled budesonide of up to !ffi ryg daily

pro;,rbty do notTgnihcantly affecî linear gro\r'th in asthmatic children 6

ió-i+ vó"rs of ^g..Ltger dóses may suppress.gro*th but rnuch less than

oial píednisolon-e, 2.5 mg daily, as found previously by these authors.
-_RMS

Wolthers OD, Pedersen S. Controlled study of linea.r growth.in asthmatic

ct.,itdren during treatment rvith inhaled glucocorticosteroids. Pediatrics

1992;89:8 39-42.
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