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Díez-Gómez et al Fruit-pol len-iatex cross-rcactivi t) '

epitopes. lgE reactivi ty to Bet v 2 may serve as an indicator of

broad sens i t iza t ion.

In recent years, an association between allergy to plant-

derived food and pollen sensitization has been described,

mainly implicating birch (r-:) ,  ragweed (+, Sl,  mugwort (6-

8), and grass pol lens (q-tt) .  With RAST inhibit ion assays

and immunoblotting, several common allergens responsible

for the cross-allergenicity between vegetable food and pollen

have been described (ro-zr ).  The cross-reactive structures

have been identified as the major allergen of birch pollen Bet

v  r  ( r  3 ,  14, r8 ,  zo)  as wel l  as  prof i l ins  ( r5 ,  zo-23) ,  which are

referred to as plant panallergens (24).

On the othcr  hand,  a l lergy to  f ru i ts  is  common in  pat ients

with hypersensitivity to latex from Hevea brasiliensrs, and

the presence of common IgE epitopes in latex and fruits has

been reported (rS-rgl.Recombinant Bet v r and Bet v z

(birch profi l in) have been recently isolated (3o, 3r) and are

now commercially available. Subsequently, IgE reactivity to

these recombinant allergens in patients with allergy to

plant-derived food has been investigated (32-35).

The aim of our study was to assess the prevalence of IgE

reactivity to the recombinant allergens of birch pollen Bet v

r and Bet v z in patients with allergy to fruits or vegetables

who lived in an area without birch trees. We also

investigated a possible sensitization to natural rubber

latex in patients with allergy to plant-derived food. The

existence of cross-reactivity between natural latex, grass

pollen, rBet v r, and rBet v 2 was studied by IgE-inhibition

experiments. Moreover, the possible sensitization to plant

proteases (papain and bromelain) among patients allergic to

vegetable foods was also evaluated.

Material and methods

Patients

The study population was selected from outpatients referred

to the Allergy Department of Ramón y Calal Hospital in

Madrid. Twenty-nine patients who described immediate

clinical symptoms consistent with type I allergy after the

ingestion of fruits, nuts, or vegetables were selected between

October 1996 and February rgg7. Diagnosis of allergy to

fruits and vegetable foods was established on clinical

manifestations and on the positivity of skin prick tests or

specific IgE determination (CAP) with the implicated

952 | Al lergy 54, f  c15r-e6r

vegetal foodstuffs. A comprehensive medical history was

obtained from each patient, including questions on exposure

and symptoms upon contact with latex products.

Eighteen out of the z9 patients (62%) had experienced

systemic reactions after the ingestion of vegetable foodstuffs

consisting of urticaria, angioedema, asthma, or anaphylaxis.

Eleven patients presented with oral allergy syndrome (OAS)

without any systemic manifestat ion.

The sera from eight patients with asthma and/or

rhinoconjunctivitis due to grass and olive pollen and

without allergy to fruits or vegetables were used as controls.

Skin prick tests

Skin tests were performed by the prick-prick method (z)

with the fresh fruits and vegetables suspected of causing

allergy according to clinical history. A standard allergy

pricker lancet was used (Dome/Hollister-Stier, Miles Ltd,

Basingstoke, UK). Twenty-seven fruits and vegetables were

tested: melon, peach, apple, banan4 chestnut, kiwi,

avocado, tomato/ cabbage, fig, strawberry/ peart orange/

custard apple, plum, cherry, sunflower seed, almond,

hazelnut, peanut/ walnut, celery, potato, carcott garl's'c,

onion, and boiled chickpea. Moreover, commercially avarl'

able extracts of almond, hazelnut, and walnut were tested

(Bencard,  Wor th ing,  UK) .

Skin prick tests were also performed with a battery of

common inhalant allergens that included environmentally

relevant pollens in our area such as Lolium peÍenne, Phleum

pratenser mixed grass pollen, and Olea europaea (ALK-

Abelló, Madrid, Spain). Commercially available extract of

latex from H. brasiliensis (Alyostal, Stallergènes SA, France)

was also tested. Histamine phosphate at ro mg/ml and

normal saline were used as positive and negative controls,

respectively. A wheal with a mean diameter 3 mm or greater

with erythema, occurring r 5 min after testing, was defined

as a positive reaction, the skin prick test with saline being

negat ive a t  the same t ime.

Total and specif ic lgE determination

Total serum IgE was measured by Pharmacia CAP System

IgE FEIA (Pharmacia Diagnostics, Uppsala, Sweden).

Specific IgE antibodies against r (recombinant) Bet v r and

rBet v z (birch profilin) were measured with a kit (CAP

technique) generously supplied by Pharmacia. Specific IgE

against the fruits and vegetables implicated in allergic

symptoms by clinical history were measured in every

patient by Pharmacia CAP System RAST FEIA (Pharmacia



€ 56 | Ie.r-I s6 I 'nS $ta11y

'(llalrrcadsar /r^.r>l pue qf,Ead) rrnr; euo dluo ot cr8relle ara^À
(Lz puv z 'sou) sluerlud o^{t lluo pup /selqeta8el ro s}rnr}
eJoru Jo o^ .1 rllr^. stsè] ur>ls e^rlrsod pue sl'uotdl.ufs cr8ralle
per{ (%E6l sruartud 6z aqt Jo tno uanas-lluerwa -petsa}

slJnlspooJ elgera8an aqt jo euo tspel ]e tsuru8u lsat >13116 ,rrnt
anrtrsod E pa^Àoqs stuarled IIV.("yoL.ocl eletu ere^. stuarted
xrs pue (yrî.'6Ll eleiue1 ere^a sluerled aarql_ltuarrra .(srual

r 5-9r a8ue;) srral g'6 + S'92 sew spooJ alqula8arr ol cr8rellr
sruoirEd ;o a8e uEaru etlJ.. r alqEJ ur u^\oqs are salqelaSarr
pue strnrJ r{tr1v\ slse} >1crrd ur>ls Jo stlnser pue EtEp ielrurlJ

slsal utìs pue elep le)tutl)

S}INSOU

'So'o> sell\ enlu^ cj,
aq] 'acuucr;ru8rs 

lecrlsrluts roJ sV .pelnqlrtsrp l11eu;ou lou
aJei. ErEp Jno ecurs 'sluanr;1aoJ uorsseJsa.r eql Io uorrErurlse
roJ pasn eJoll. setEIaJJoJ >luEJ s,ueuruadg .ElEp 

Jo srslleue
roJ pesn e8e>1ced lerrtsrtels oq] se^\ s1v\opur6 ro; SS.IS

;)rlstlels

'uortces Surllolqounruurr ei{t ur peqrJ3sep se ,uor1

-calapounuul lq pamo11o1 ,sdrrls 
JCA.I paltolq-xolul qtr.,vr

peleqnJur stuutuuradns pu? peSnlrrlua3 uer{} eJei sarntxrw
'1ru/uralord 8ru ro Jo uorteJluecuoc IpuIJ v te ,1cer1xa

ua11od auuand '-I p sarunlo^ lunbe Hlt.r,r. q rr ro] pelrq
-neurard era^\ t luarled ruoJJ urnres pelnlrpun 1o slonbrly

uorlrqtqut 6ulpolqounuul

'e^oqe peqrrosep se padolerrap pue ooor:r pelnirp (VSn
'9y11 'srnoT tS ''oJ 

lecrruari3 eu8rg) pate8nfuoc-aseprxorad
surlnqoiSounrutur rualurrllod asnoru-rtue r{lr.,t,r suortrpuoc
erues aqt ur pateqncur erem srolg ,Burqsezw raUV .(g€) pasn
sezw (ureds'ouqllg'rn8alsrry-esaprg) urpyord re,lt.olJuns_rtuE
(tf g) lpoqrluu luuolf,ouoru 

'Surtlolqounturur urlr;ord rog
'(VSn 'VW 'prolpag ''dro3 arodrlirl4)

rualsl5 a8uul-org er{t ur srslluue a8rrur lq parunie^e pup
pelcelep ere^\ spueq Surllolqounurlur pue crtaroqdorrcall
'Sururels aldrnd fq perJrluepr sE^\ Burpurq lpoclrrur
-ua8rluy 'porrp-rre pue reler\ pellltsIp ur pesurr are-\\
srolg aql 'unu o€ ra1;y .SflI uI zOzH o/oro.o pue (VSn ,yf
'puoruqcrg'fto1uroqe-I peu-org) uorrnlos Ioueu-r-orolr{J_r
p rtfn oAgo'o parudard llqsar; 1o Iru € Jo uorllppe aql
lq parcerep se/w eseprxorad punog .(>peruuaq ,dn:rso13

.(lr,rrlceer-ssort xelpl uo11od-1rnrg Ip lè zoLuoD-zolc

'oìE61) sureqc-3 uerunq ot surlnqol8ounruurr tlqqur
pale8nfuoc-esuprxorad oSz:r Io Iru S.z qlrm peleqnf,ur pue

SgJ r{}Izlt seurrt oerq} peqsu^\ ere,l,r s}olq eqJ.(f,"t te q 9r)
runJes ueurnq petnlrpun Jo Iru S.z qlrzw peteqnJur are^\ srolq
'SBI qlr,lo ser{sem eerql reUV 'J,,LE tE rl r roJ (SgI) aurlss

pereJJnq-slrl uI >llur fup pa11e1ap "6o6 rllrlv\ pe>lcolq ere^\

salrs euurqruau pelcearun '(Lî.1 'ry te urcl/v\oJ Jo poqletu

aql lq (VSn 'VW 'proJpag ''dro3 arodr11rry ,4-uopqourul)

seupJqrueu CCI^d o] perreJsuerl lllecrlaroqdortrele aro,rr

suratord paluredas aqt 'SuruunJ JetJV .suortrpuoc Burcnpar

repun (auu1 rad parlddr uratord Brl oz) 1aB apruellrcellod
oToS'zt ur (qg) riruuaeT ot Surprocce :ICVd-SCS fq

pelerudas eJe,l. slJpJtxa xelel puu ua11od i{tJlq ruoJJ sure}oJcl

burpo;qountuu! pue :lgVd-SCS

'roliqrqur 
Sgd rltlm LessB lortuoî

E r{tr/!\ paredruoc se ua8relle rotrqrqul eqt q}r^r peuletqo

dvf Jo uortrqrqur ]uacrad arl] sE passardxa eJa^, stlnseg
'anbruqcal 

dvf prepurls aql lq penurtuor se.nn lesse

eqt ueq] pue'unu 5r ro; runros 1o pi oS qtim pateqncurard

eraÀ\ Iorluoc anrtp8eu sE SflcI Jo yf or, puu SgcI ur
sua8ralie rollqlqul erlr Jo suorlnlTp ploJ-or arrrsselSord rnol

;o pl oz Jo seunion 'ua8raile rolTqrqur se asuqd prnbrl aqr
ur auuarad '-1 pue asuqd pllos eqt ur pesn setl\ xelul tsure8e

dVf,'f puu r slcalqns iortuoc ruorJ eJes pue gr pue ,Lr,Sr

'? stuartrd ruorJ EJas ienpr^pul rltr,r\ pete8rlsarrur oslu surw

auuand 'I puv xatel uee,l\taq ltrrrrlcBar-ssoJo alqrssod aqa

ua8relle

rollqFlul sE puE aseqd pllos eqt ur qloq uallod auuand '-1

rllrlvr ]no parrJEc eJe.^ . sluarurradxe uortrqFlur loJluoc 
,sdesse

uorlrqrqul dvl aqt Jo dlnrpcads eql Jo tuarussosse rog
'sua8ralle rotlqlqul se pasn ore^\ (;1n ,Bulr{uol1 ,preeuag)

strerlxe ualiod rtllv' "/.5'z srn8yn^.V pue nllw %S'z auuand
'-I puv'aseqd pllos eril ur pesn se,t,r z^ taflr ot cIVf, 

.(6r pue
'gr 'Lr 'Sr 'Er '6'L sluarled) palood eJal^, salqela8arr Jo slrnJJ

ol crSralle sluarled uo^as ruoJJ uraS 'srzr31nA'vpue auuand
'7 tuorJ ue11od pue u ̂ taflr uea^ueq llrarlcpar-ssoJc alqrssod

B alr8rtsa^ur ol tno perrJEJ oJelt sarpnls uorlrqrqul cIVf,

sÍesse uotÌtqtqut dV)

'arrrlrsod

sr papre8al era^ I/n>l S€.o ueql raq8rq serocs cIVf, 
.slcalqns

a-\ursurs-ua11od ì{8ra ;o dnor8 loJ}uoc E ruorJ puu tuertud
-ua \e urol; plas ur paJnseo{u erer\ urelaruoJq pue ,ureded

r.rt?l rsure8e puu 'sua11od oaodorna 'O pue ,(auuand .71

ssuSa r:'$Lrú7[nA oLSLLUauV) lro.u.Enru,(osocntnt oplag)

rirrril rsure8e (aVC) EBI crlrcedg .(uapamg ,scrlsou8erq



Dícz-Górnez ct al Frr-rit-pollcn-latcx cross-reactivity

Tab le  1 .  Demograph ic  and  c l i n i ca l  da ta  o f  pa t ien ts  w i th  a l l e rgy  to
p lan t -de r i ved  food

Pol len a l lergy Fru i t  a l le rgy

Patient no. Age (years) Sex Symptoms Pollen Years Symptoms Fruit (SPT +)

G: grass, O: ol ive, SPT: skin prick test, A: asthma, RC: rhinoconjunctivi t is. OA5: oral al lergy
syndrome, U: urt icaria. AE: angioedema, Ax: anaphylaxis, Uc: contact urt icaria. Ap: apple, Al:
almond, Av: avocado, B: banana, C: cabbage, Ca: carrot. Ce; celery, Cp; chickpea, Cu: custard
apple, Ch: chestnut, Che: cherry, F: f ig, Ga: garl ic, H: hazelnut, K: kiwi, Me: melon, O: orange,
On: onion, P: peach, Pe: pear, Pl:  plum, Pn: peanut, Po: potato, Sb: strawberry, Sf: sunflower
seed, T: tomato, W: walnut.

Skin prick tests to olive and grass pollens were positive in

23 patients (Zq.f %) (patients 1-23 as shown in Tables 1 and

2). All these patients had seasonal rhinoconjunctivitis with

or without asthma, with the sole exception of patient 6, who

9 5 4  |  A l l e r g y  5 4 ,  / e 5 r  e 6 r

?

7

< ' 1 0

< 1

< 1

?

1

1 4

< 1 5

?

?

> 3

4

?

?

1

3

< 1

1 0

2

4

3

5

1

showed positive skin tests to grass and olive pollens but did

not report seasonal al lergic symptoms. Six patients (nos. z4-

29) were allergic to fruits or vegetables without associated

sensitization to grass or olive pollens. Clinical and immu-

1 8

27

1 7

20

37

23

24

20

F A

F R C

M R C

F R C

F A

F N o

F R C

F R C

F A

F A

M A

M A

F R C

M R C

M A

M A

F R C

F A

F A

F A

F A

F A

F N o

F N o

F N o

F N o

F N o

G , O  1 2

G  > 1 0

G , O  1 0

G . O  1 0

G . O  1 0

G , O

G , O  1 5

G , O  2

G , O  2 0

G . O  4

G ,  O  1 5

G,  O >30

G , O  ?

G 3

G .  O  1 1

G . O  4

G . O  7

G , O  6

G , O  2 0

G , O  1 6

G , O  9

G . O  8

G , O  1 0

No

No

No

No

No

OA5, U, AX

oAs

oAs

OA5, AX

OA5, AE

OAS, U, AE

U, AE

oAs

OAS, A

U. AE

oA5

A

oA5

Ax

oA5

oA5

U, AE

oAs

oAs

OAS, U, AE

oAs

oA5

AE, A, OAS

AE, AX

OAS, AE

AE. A, UC

AE

Ax

U, AE, A

Me, B, Av, Ch, K

P

P, MC

P, Me, K

F , K

5b, P, Ap

Me, K, Cp

Me, Ap, B

Po, Pe, W, O

K, Sb

P , B , K , H

Me. B, Cu

Pn, Al, H
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P, B, PI

P, Ap, Pe

Me, O, 5b

K, Pe

Pn, W, P

P. Che

Me. P, Ap
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Me, B, 5f
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Me, B. K

5b, K, Cu

ch, B

K, P, AI

T . W

C, T, B, PN

Ca, Ce

K

Ch, K, AP

H , W , P

Ap, P, Ch

9 4 6
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1 1  3 0

1 6  1 9

1 7  2 7

1 8  1 6
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Díez-Gómez et al Fruit-pol len-latex cross-rcactivl ty

Table 3 .  Demographic  and c l in ica l  data  and resu l ts  o f  lgE determinat ions (ku/ l )  in  to" t to l  sub j

Pol len a l lergy

Control Age (years)/sex Symptoms Pollen Years lgE t. perenn e O. europaea rBet v 1 rBet v 2 Birch Latex Mugwort Papain Bromelain

1

z

3

4

5

6

8

26tM

25lF

16lF

36/M

25/M

27tF

32lF

17tt

RC

RC

RC

RC

A

RC

A

A

G,O 4  605  99 .7

G , O  2  7 8  2 2 . 4

G,O Z  382  >100

G,O 9  562  89 .3

G , O  s  1 6 8  3 3 . 6

G,O 8  180  27 .2

G,O 2  1027  >100

G,O 5 287 37.2

1 8 . 1

< 0 . 3 5

1 4 . 3

1 0 . 7

1 .48

0.64

9,69

1 . 1 2

<0 .35  13 .3

<0 .35  <0 .35

<0.35 7,3

<0.35 <0.35

< 0.35 < 0.35

<0 .35  <0 .35

<0.35 <0.35

<0 .35  <0 .35

9.36 13.3 4.6

<0.35 <0.35 <0.35

4.29 1.M 2.57

<0"35  <0 .35  <0 .35

<0.35 <0.35 <0.35

<0.35 <0^35 <0.35

<0.35 <0^35 <0.35

<0,35 <0.35 1.63

< 0.35 1.47

<0.35 0.72

<0.35 0.88

<0.35 <0.35

<0 .35  <0 .35

<0 .35  <0 .35

0.37 0.41

<0.35 0.58

RC: rhinoconjunctivi t is, A: asthma, G: grass, O: ol ive'

pollen, and latex, papain, and bromelain in patients ailergic

to vegetable foods and control subiects are shown in Tables z

and 3, respectively.

only one patien t (2.+%) al lergic to plant-derived food had

specif ic IgE (class r)against rBet v r '  However, specif ic IgE

(cAp) against rBet v 2 was equal to of higher than class z in

15  ou t  o f  t he  29  pa t i en t s  (5 r . 7% l .A l l  t he  pa t i en t s  w i t h

positive specific IgE against rBet v 2 were also sensitized to

grass and olive pollens and suffered from seasonal allergic

symptoms. Patients who showed a positive CAP against

rBet v z had also a positive cAP against birch pollen.

Although specific IgE against birch pollen was positive in

patients 5, 10, 2c., arrd 25, CAP against rBet v I  and rBet v 2

was negative in these patients. Twenty-five out of the z9

patients (s6%) had a posit ive cAP against mugwoft.

Sensitization to this pollen was observed in patients with

allergy to fruits with or without associated hypersensitivity

to grass and O. europaea pol lens. The 15 patients with

positive specific IgE against rBet v z had a positive CAP

against mugwort Pollen.

Seventeen out of the z9 patients allergic to vegetable foods

had a posit ive cAP against latex (58.6%), and al l  of them

showed concomitant sensit rzatronto grass and olive pollens'

However, only two of these patients (nos' 4 and zz) had

symptoms of allergy with latex products. Interestingly, the

r 5 patients who had a positive CAP against rBet v z had also

a positive cAP to latex and birch, mugwort, grass, and olive

pollens. Moreover, specific IgE against rBet v z, birch poilen,

mugwort, and latex was detected in two of the eight control

pol len-sensit ive subjects (Table 3). None of the six patients

allergic to fruits without associated grass and olive

poll inosis (nos. z4-29) showed specif ic IgE against rBet v

1, fBet v 2t or latex. Fifteen of the 29 patients allergic to

vegetable foods (st. l%) had specif ic IgE against bromelain

9 5 6  |  A l l e r g y  s 4 ,  / q s r - e 6 r

and f ive to papain (r7.2'/ ' ) .  Four patients (nos' 3, 4, t '7 '  and

rg) were sensiti.zed to both papain and bromelain and also

showed specific IgE to rBet v z, birch pollen, mugwort' and

latex. Positive CAP to papain was found in one control' and

IgE reactivity to bromelain was positive in five control

subiects (Table 3).

In Spearman's tanking, IgE antibodies to rBet v 2 were

found to be correlated with the CAP results for latex (r:o'86,

P<o.oor) ,  b i rch po l ien ( r :o .79,  P<o 'oor  l ,  L '  perenna po l len

( r :o . ( : t5 ,  P<o.or ) ,  o l ive  po l ien ( t :o '64,  P<o 'or ) ,  and mug-

wort pol le n (r:o.44, P < o.o5 ),  and specif ic IgE to birch pol len

with IgE to latex (r:o.86, P < o.oor ) '  Moreover,IgE antibodies

to L. perenne pollen were found to be correlated with the

cAp results for latex (r=o.8 r,  P 1o.oo1), birch pol len (r:o.79,

P<o.oor) ,  o l ive  po l len ( r :o .76,  P<o 'oor) ,  and mugwor t

po l l en  l r : o .76 ,  P<o .oo t  ) .

CAP inhibit ion assaYs

CAP results against rBet v z, L' peÍenne) and mugwort

(A. vulgaris) with a pooled serum from seven subjects were

4.66,7o.5,  and 4. r5  kU/ l ,  respect ive ly '  CAP against  rBet  v  z

could be inhibited up to 52 %by L. perenne pol len and up to

4"/o by mugwort poilen' In addition, CAP to L' perenne

pollen was almost completely inhibited(ql"/"1tn the control

expefiments with this pollen as inhibitor allergen. cAP to

latex using individual serum from patients 15, 17' and r8

was inhibited by 897o, 93o/o, and 9z'S% by L' perennepollen'

respectively (Fig. r).  However, with selum from patient 4/

who had clinical allergy to latex products, cAP against latex

could not be significantly inhibited by L' percnne pollen' In

control subiects, L. percnna could inhibit CAP to latex by

94.4% using serum from control subiect r, and by S q % using

serum from control subiect 3 (Fig' r) '
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Diez-Gómez et al Fruit-pollen-latex cross-reactivity

kDa

ff

43. O

30. o

20. 1

1 4.4W

Ir'8ure I. Immunoblots of natural latex with scra from patient 4 (lanc 6), patient rs (lane +), patient 17 (lane 11, and patient rs llane 3) and pollen-

allergic control subjects r {lane 5) and : (lane 2). IgE-binding bands were observed only in patient 4 {lane 6), who had clinical allergv to latex

preincÌrbation of serum from this patient with L. pererue pollen could not completely inhibit IgE-binding to latex alleryens (lane 7) N€Sative contml

serum (laùe 8). M: mol€cular weight markers

1234

llll
5678M

rllll

W

zation to the maior al lergen Bet v r (r7 kDa) is found (r 3, r 8,

4o), only one of our 19 patients had a positive CAP against

rBet v t (5.2"/.). On the contrary, sensitrzatron to birch

profi l in Bet v z . l4kDa) was found in r5 out of the r9

patients (Zq%) showing a posit ive CAP to birch pol len.

These results, taken together with the results of immuno-

blotting assays, suggest that the positive CAP against birch

pollen in these patients is quite probably due, not to a

primary sensitization to birch pollen, but rather to the

presence of IgE against birch profilin (Bet v z), which shares

epitopes with proiilins from other pollens (24).

Interestingly, the r7 subjects who had a positive CAP to

rBet v z (r S patients allergic to vegetable food and two

control subjects) were also allergi.c to grass and olive pollens'

In contrast, none of the six patients allergic to vegetables

without grass and olive pollinosis had specific IgE against

rBet v z. Four out of these six patients had a positive CAP to

mugwort, possibly due to the existence of other cross-

reactive structures shared with plant-derived food. Specific

IgE against mugwort pollen was found in 86% of our

patients allergic to vegetables or fruits, in keeping with

previous studies reporting a high prevalence of sensitrzatron

to mugwort among patients with allergy to plant-derived

food (8, 9, 4rl. All subjects with positive CAP to rBet v zhad

also specific IgE to mugwort. Inhibition assays showed that

L. perenne could inhibit the rBet v z CAP by as much as

95 8 |  Al lergy 54, f  95r t16t

52%, whereas mugwort pollen could inhibit rBet v z CAP

only  by z3Yo.

Profilins, which are present in extracts from several

vegetables, have been shown to bind IgE (zz) and cause cross-

reactions between pol lens and vegetables (ro, I  z, t4l '  van

Ree & Aalberse (23), using profilin from L. perenne, observed

that 3oo/o of sera with positive RAST against grass pollen

also had a positive RAST against profilin; this finding was

more frequent (65% of the sera) in the patients who were

allergic to both grass pollen and vegetables.

The frequency of sensitization to Bet v r and Bet v z varies

widely in different European countries (+"1, probably

because of the different environmentally relevant pollens

in each region. It has been reported that 9z-97"/" of the

patients allergic to birch pollen are sensitized to Bet v r, but

sensitization to Bet v 2 or other profilins was found in only

g-zo"/o of them b3, 43, ++). On the other hand, in patients

allergic to grass, olive, or weed pollens, sensitization to Bet v

1 was present wrth a frequency varying from 43% (in our

study) to 18.7 o/o or the patients, and sensitization to Bet v z

or prof i l ins ranged from tf/o to lS% br, 45, 461.

Our findings are similar to those reported by van Ree et al'

(zr) in a study of 16 patients also l iving in Madrid and the

surrounding area who were sensitized to grass and olive

pollens. All the patients were allergic to fruits of the

Rosaceae family, and only three of them had specific IgE
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