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Al ler-eic react ions to foods are a chal lenging aspect in the f ie ld of  a l lergic
diseases, as sonle major problems remain. One of these is our incomplete knorvl-
edge of  a l l  the mecl tanisms favor ing IgE sensi t izat ion to foods at  the var ious
ages of  l i fe.  In fact ,  the completely di f fbrent c l in ical  pat terns of  tgE-mediatecl
tbod al lergy in chi lc l ren and adul ts i ì re enoush to sug-qest c l i f ferent inrmunoloei-
cal  processes.

The overal l  prevalence of  food al lergy is higher amon-s chi lc l ren [ l |  than
adul ts [2 i  and whi le in youth i t  mainly re-gards the most commonly eaten toocls,
such as mi lk,  e-qg and wheat.  and shows a s igni f icant tendency to be outgrown
with t ime [3] ,  in adul ts the fbods involvecl  are of ien not the most common ones.
for instance mi lk and e-ug are rarely involved. and there is no tendency for the
symptoms to resolve spontaneously.  An impaired development of  oral  to lerance
may aclequately explain sensitization to foods in infìrncy and the full maturation
of eastrointest inal  immunity would just i fy the disappearance of  symptoms
within the first 3 years of l i f 'e, but these factors cannot account for the persistence
or even the appearance of a new food aller-ey in adults. who etre unlikely to have
abnormal i t ies of  gastrointest inal  immunity.

Thus. the mechanisms of  sensi t izat ion in adul thood presr-rnrably proceecl
through a different route, which may be representecl bv inhalation or conti.ìct.
Very ofien in fact. adults develop allergic reactions to foods as a conseqr-rence of
sensi t izat ion to other al lergenic sources, giv ing r ise to associat ion of  respiratory
and cutaneous and/or iìnaphvlactic man i f 'e stations.
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T h c  b c s t  t l c f i n e t l  e r r t n t p l e s  o f  t h i s  k i n d  o i  s c n s i t i z a t i o n  a r e :  ( l )  p o l l i n g s i s
ar lc l  t l ra l  a l lcrsv s- 'u 'nr l rot l lc  (O.\S) f ront  f ru i ts ancl  vegetatr lcs ta l ;  (2)  latex anu-
PhYlax is  anc l  a l le rsy  to  f ru i ts  [5 ] .  anc l  (3 )  the  t r i rc l -egg sync l rg r r rc  [ ( r l .  In  a t l t l i t i on .
t i t c re  a rc  inc rcus ing  repor ts  o f  un  nssoc ia t ion  Lrc tween ln i te  us thn t t  unc l  a l le rg ic
reac t ion  to  shr imp.  These assoc ia t ions  ean rc l l l y 'be  te rn tec l  a l le rg ic  c l in ica l  syn-
clrotnes as thev are nt i tn i fest l t t iot ts in which respiratc l ry ancl /or  anaphl ' lact ic reac-
t ic l t ts,  c l t te to a certain inhalant or contact  a l lergen, are associatecl  r ,v i th cLl tar ìeous.
qastrointest inal .  ancl  even cardiovascular react ions c lue to the ingest ior-r  of  one or
nìore part icLr lar  foocls.  Tl te two al lergenic sourccs appear lnrelatecl .  but  in v i t ro
they can be seen to cross-react as they share homorogous al lergens.

Essent ia l  ret l t t i re ' t l le l l ts  to eonsic ier  the assclc iat ion of  a l lergic react io 's to
cl i f fèrent al lergenic soLlrces as I  c l in ical  synclronre are their  appearance in stat is-
t ical ly s ieni f icant c lL lsters of  l typersensi t iv i ty in a largc numbcr of  pat ients,  the
cl in ical  demonstrat ion of  food-al lergic svmptonrs by foocl  chal lenge. ancl  the in
vi t ro evic lence of  cross-re act iv i tv w' i th the ic lent i f icat iorr  of  the homolosor-rs al ler-
_gens.

Pol l inosis and OAS from Frui ts and Vegetables

From recent stucl ies hvpersensi t iv i ty to t resh frr- r i ts ancl  vegetables appears
as the most conìmol l  k incl  of  fbod al lerg) ' in aclul ts.  T,vvg stucl ies evaluatecl  the
prevalence of  hypersetts i t iv i t l ' tc t  f rLr i ts ancl  ve-gctables in pat ients al lergic t t - r
pol len:  a prospect ive studl ' f rorn Sr,v ' i tzer lancl  reportecl  a prevalepce of  1 j% t l l .
vcry s i rn i lar  to the -16Í i  * ,e ' retrospcct iv 'c ly obsc'r 'vecl  ip l tat iepts rv i th hav lèr ,er  in
I t a l y  f  8  l .

In a prospect ive cvaluat iot l  wc urc cLrrrent ly c lo ing on pol l inot ic pat ients,  \ \ ,e
l rave pre l i rn inary f ì rLrnci  that  79 of  359 pat ients (23e/c )  prescntecl  wi th OAS. Con-
sic ler i r tg that  ha,v fèvcl '  l f t 'ects aboLrt  l0-  l5c/c ot 'yoluls aclul ts i '  E,rope 19l .
prevalences of  l tYpcrsc' t rs i t iv i t ; -  to vegetublc fbocls ranging fronr 2 t r ,  4( , , ' r  in th is
population can be presLttl letl. TltLrs Oi\S sL-erns to be the nrgst frecyuc't ancl rele-
vant k incl  of  foocl  a l le ' r 'g,r  i r r  aclr_r l ts.

The prel in l inary ' rest t l ts  of  t t l t r  stLtc lv showecl  that  r6e rnei l l  s tar t i r rg a_ue ol
OAS r.v'as about 26 irc.ars arrcl that thcrc rvi-ts it signif, icar-rt col.re lation betrveen the
nrtnlber of years frottl onsct t lf iray f 'ever anci the clevc.loprle nt of aller_u,r, tct f.r its
ancl  vc 'getahles.  These t lata int l icate that  a l lergic reuct ior1s to yegetable foocls are
closelV relatecl  to serts i t izut i t - rn to pol le 'ns ancl  sLlggcst the leecl  for  a carefLr l
ana l l ' s i s  o f  the i r  c l in ic r l l  e rp ress i t t t i .  For  exarnp lc .  eve l l  t l rous6 the  po l le 's  most
cortttt ' tott iV caLrsirrg hlrv tcver in lt l l ,r,. l tre _grasses ancl pttt. i t,ftu.it l . v\,e obser,r,ecl
thu t  on lv  scns i t i z l t ion  to  b i r -ch  l inc l  r -nuguor . t  were  s iqn i f i can t l r .  l l l o r . r  f requent
amol lg pat ients l 'v i t l r  OAS than antong those withoLrt .  w' i th a s igni f ica 'ce respec-
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t i i e lv  t l f  p<0.00 I  a r t t i  p<0. (X)+ .  Sk in  tcs ts  fo r  h i rch  unc l  Ì r ìusu , ,o r t .  in tc r -p rc tc r l
l l s  a l l  i t l t l e x  t l f ' s p e c i f i c  I g E  l c v c l s .  g u v c  s i g n i f i c a n t l y '  l a r s e r  w h e u l s  i p  p s l l i n e t i c
l l i l t l t l l ts 'u i ' i th O,\S. t l tLts ct tn l ' i r tn ing ( lata reported f ì r r  b i rch r lcnr.nstrat ing l r  s ig-
r l i f ic lnt  corrL- lat iot t  bctr .v 'ccn high levels of  b i rch-spcci l ic  IgE a'c l  t ì .ecluency of
scns i t i za t io r r  to  f ì roc ls  [101.  ThLrs .  h r , .pc rscns i t i r . i t ; -  to  thcsc  po l lens  see l l ] s  to
i rnp l ,v  sc r ls i t i za t i t l t l  to  a l l c rgens  r . i ,h ich  a lso  conr i i t ion  a l le rg ic  rcac t i ' r - rs  to  lo .c is .

f ic t  v 1 and B(f  v I l  are the cross-rcact ing ul lcrgclrs denronstratcr l  ss f ì r r  as
be ing  rna in ly  resp t lns ib lc  fo r  the  bes t  c lc f inec l  c l in ic l l  s1 'ndro l rcs  o f  po l le11 anc l
t i rocl  a l lergy.  r \ l lcrgy to birc l r  pol lcn ancl  appie is duc ro r ìn al lcr_uen hig6ly
horno logot ts  to  Bc t  v  1 t l l l .  a l le rgv  to  haze l  po l l cn  anr l  haze lnu t  i s  duc  to  a l le r -
sens hot lo losous tr t  I l t ' t  r ' l  and Bat t ' I I  t? i .  ant l  a l lcruy to birch pol len a 'c l  cel-
e r f  i s  c lue  to  an  a l le rgen l ton to logous  to  B t , t  t '  11  t l3 l .  Ba t  r , /  anc l  B( t  t ,11  are  two
proteirrs part icLr l l r ly  wic lcspread in nuturc as t l l r i r  str l rcture is rc latecl  to so' . ìc
funct ional  propert ies sharecl  by the nrajor i ty of  p lants.  Thcy can theretbre be
consic lereci  panal  lcrgens.

I t  i s  i r r lpor tan t  to  i ì ssess  the  ro le  o f  the  s ins le  a l le rgens  in  c l i r r i ca l l v  we l l -
c lef ined al lergic rcact ic lns.  nteaning i r r  a large nunrberof  pat ients in whonl  svnlp-
tonts hllve bcetr sourrclly dcmonstratecl. Ir-r our cLlrrent stucly the most conlnlon
cluster of  hypersensi t iv i ty was towarcls the PnrnordctLc f ìur i ly :  r ìs \ ,ve have al-
reaci- ' -  noteci ,  th is is not rc latecl  to arty part icular pol len even though i t  ar ises in
pol l inot ic pat ients.  lVe fbLrncl  by anal i rz ins sera of  pat ient .s ,uvi th posi t ive oral
chal lenges with peacl l ,  apr icot .  p lunr,  ancl  cherry,  that  the major al lergcn is a l3-
kD protein.  This al lersen was foLtnd to be responsible tbr  the in v i t rg cross-reuc-
t iv i ty between the fbLrr  Prr t t to i t l t 'ac ' .  bLrt  i t  d ic l  not  cross-react wi th grass or birch
p o l l e n  ! - l l .

Anothcr notclvort l tv c luste r  of  hvpcrse nsi t iv i tv is rnurkecl  by al lcrgic rL-uc-
t ions to the so-cal lecl  ' t luts 'sroup, 

pei ìnLl t .  hazelrrut .  ancl  wl lnut ,  in pat ients wi t l r
pol l int ls is f rorn birch.  Forty-onc percent of  out  b i rch-al lergic pat ients reportecl
svtnptonts to two or three components of  the 'nuts '  groLlp.  which wt:  re highly s ig-
ni  f icant ly associated.

We therefbrc tlesigned a strrcly to verify the presence of cross-rcactivity
betr 'veen the three nuts ancl  b i rch ancl .  i f  i t  r ,vas t rue, to ic lent i fy t l ie responsible
al lergel t .  To this ai tn we selectecl  a sroup of  l0 pat ients wi th c locumentecl  ana-
phrr lact ic shock fr t lm pcanut ancl  sevL're systemic react ior-rs at ìer  t5e ingest ion of
hazc- lnr-r t  ancl  walnut.  The in v i t ro stucly rvas c lone by SDS-pAGE/irnmunoblot-
t ins  and b lo t t ing  inh ib i t ion .

The resul ts of  b lot t ing inhibi t ion using a pool  of  sera f rom al l  par ients
shor 'vecl  that  peanut extract  and walnut extract  completely inhibi teci  the I -sE bind-
i l lg to the 1-1-kD al lergen of  haze lnut .  w'hrrcrs the birch extract  completely ip-
hibited both the allergens of l4 ancl l8 kD. r,vhich are l ikely to be ht>molo-u:r-rus to
Bat v 1 ancl  Bct  v 1L The si lme complete inhibi t ion was observed using hazelnut.

Cross-React ing  AI lc rgc-ns  in  C l in ica l  Svnc l rcmes ,59



wîlnut ancl  b i rc l r  extr îcts rr  i th pcanut blot t i r re.  Tlrcse f incl in-qs show that the invivo i tss<lc iat i t l t l  o l 'a l lcrgic react ions to thc .unlp,r , . , " , r ts c l f  t l re 'nuts.group 
'nclbirch pol len is c l t re to thc pru'st l tcc of  cros.s-r-eact ing al lergens, the m. in ,nch e i n g  a  l ' l - k D . l l c r s e r t '  T l t c ' r t t . l c c u l a r  u ' c i g h t  a r r c l  t l r c  p a t t c r - , . r  i n h i b i t i o n  b , vbirch seern to susqest that  th is al lergcn belon!s to prof i l ins,  r .vhich are ubiqLr i tousprote ins regulat ing act in pol l 'mer izat ion probatr ly involvecl  in plant tèr t i l izat ion

t  15 l

Latex Anaphylaxis and Allergy to Fruits

Several  reports noted an associat ion between al lerey to latex,  which is thenatural rLrbber extracted fìont the tree Ht'r 'cu bru.ti l i t,n.ri.r, ancl to a variety off ì -ur ts f16l '  A recent stuclv concluctecl  on 25 pat ient .s wi th latex al lergy.  36o/c ofw'hom r'v' ith sy' 'stertric artaph,r' l lxis. founcl t lrat l3 sutt-jects (52%) hact hacl allergicrc'actions to fì ' tr its. The trr-rits most frequently involvecl were avocado. chcstnut.banana'  k iwi  and Papa-r 'a.  Lavaud et  a l .  i l71 c letectecl  by immunoblot t i 'g the al-lersen cross-reacting betr.i"een latex. avocaclo, ancl banana iìs tì 3O-kD protein. Aswe ident i f ied the nrajor al lergen of  k iwi  as a 30-kD componenr I IBì  we inhibi tedblot t ing of  k iwi  r 'v i th bananrt  extract  using poolecl  sera f rom pat ients wi th al lergicrei ìct ions to k iwi  ancl  speci f ic  IgE ant iboi l ies to banana ancl  latex.  The good inhi-bi t ion led us to th ink that  th is 30-kD al lergen may be very imporrant in mult ip lesensi t izat ions'  though their  c l in ical  re levance ha, yet  to be ver i f ied as only fèwof these patients werL- s'mptorl.t ic fbr biinana ancl rater.

The Bird-Egg Syndrome

The association bet'u'een allersic reactions to egg ancl respiratory symptomsfrom exposure to bircls. after a number o1'case reports. wlrs clel, incct in stucliesincluding smal lgroLlps of  pat ients [6.  l9 l .  A reccnr srLrcry invest igated 3l  pat ienrswith egg allergy' bircl allergy. or both. ancl fbuncr that rhe bircl-egg syndromentainly af'tects aclults a'd that the tr,vo allergenic sources have cross-reacting
al lergens'  as dernonstrated by'complete blocùng of  IgE bincl in_s ro al lergens ofegg yolk and bird fèather exrracr b1, respectively bucl-serigar and e_qg yolk [20].In part icular.  the most relevant cross-react ing al lereen seL'ms to be a 70-kD pro-tein in e-sg yolk correspo'cr ing to c/ , - r ivet in (chicken serurn albumi.) .

ln some cases the cletection of in vitro cross-reactivity has not yet been fbl-lowed by the demonstrat ion of  an in v ivo c l in ical  expression. This is t rue for thesensi t iv i ty to shr in lp ancl  mites '  The group of  Aalberse recent ly ic lent i f , iecl  thecross-reactive allergen between shrimp. mites, ancl other arthroptcls. as a 36-kD
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co l . l ìpo l l c l l t  \ \ ' i t l ì  l l l l r ' s i cochcrn ic l t l  p ropcr t i cs  c lcscr ibcd  t ì t r  t r< lp< t rp , r , ,9s i r r  t l l l
Th is  i s  a  p r r l t c i t l  i t l r , ' o lvc t l  i r ì  î c t in  l c t i va t ion  c lu r ing  nrusc lc  cont rac t i . r r  r i , ,h ic l r
I t ls  bccrt  ic lcnt i l ' icc l  as thc r t t r . jor  l r l lcrgcrr  of  shr inrp Pt, t tut , r r .s t t - t t , r . t t .s,  l22l .

We s tL rc l i c t l  l t  g roup o f  pu t ien ts  w i th  suspec tcc l  rcac t ions  t r r  shr - in rp  b1 ,pcr -
l ì r r rn ing c lotrble -bl ind.  p laccbo-control led foocl  chal lenses rv i t l r  shr i r rp,  skin tcsts
I tncl  Cr\P/RASI '  r .v i th Dcrr t tutol thu,qott la.y pt( . t r )n\ ' . \n iur . l  cxtruct ,  SDS-pAGE/
i t r l tnunob lo t t ing  ar lc l  t r lo t t ing  inh ib i t ion .  C l in ica l  resu l ts  showcc l  tha t  'bou t  ha l l
of 'pat" ients hacl  a posi t ive chal lenge to shr imp ancl  Ihat  these pat icnts I racl  a c.n-
vi l tc ing history of  n ' r i tc  ast l t t ra.  Al l  sera f ì 'om chal le nge-posi t ive put ie ' ts reactecl
to the 37-kD al lcrgcn. r ,vhich is l ikely to be troporîvosin,  ancl  the cornplete inhi-
bi t ion of  shr i rnp blot t ing by rni te eKtract  gave evic lence of  the cross-react iv i ty of
th is  a l le rgen thus  prov ic l inu  a  bas is  to  the  c l in rca l  express ion  o f  assoc ia t ion  , f
mite ancl  s l r r i rnp al lerg), .

Conc lus ions

We carr  state t l lat  the serrs i t izat ion to al ler-qens which are fLrnct ional ly esscn-
t ia l  organic components seems to be the basis of  a l lergic react ions to var io ls c l i f -
f 'erent al lergenic soLlrces -uiv ing r ise to t rue c l in ical  synclromes. Only a r i_gorous
c l in ica l  observa t ion  w i l l  enab le  us  to  es tab l i sh  the  s ign i f i cance o f  these a l le reens
irr  the context  of  wel l -character izecl  in v i t ro cross-react iv i tv.
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