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f .  :  lant -der ived foods represent  the most  f requent
t  

cause  o f  f ood  a l l e rgy  i n  adu l t s .  A l t hough  a
.,/a

7;  systemat ic  s tudy of  th is  type of  food a l lergy

s ta r t ed  on l y  f ew  yea rs  ago ,  t he  use  o f  mo lecu la r  b i o -

l ogy  t echn iques  has  rap id l y  b rough t  t o  t he  i den t i f i ca -

t i on ,  cha rac te r i za t i on  and  sequenc ing  o f  a  l a rge  num-

be r  o f  a l l e rgen i c  p ro te ins  (1 -4 ) .  These  recen t  advances

t e l l  u s  c l e a r l y  t h a t  a s  c l i n i c i a n s  w e  c a n  n o  l o n g e r  l o o k

a t  vege tab le  f ood  a l l e rgens  mere l y  f r om a  bo tan i ca l

po in t  o f  v i ew ,  and  t ha t  we  have  t o  change  ou r  m ind  t o

a  mo lecu la r  c l ass i f i ca t i on .  One  has  t o  adm i t  t ha t  t he

impac t  o f  such  app roach  on  c l i n i ca l  p rac t i ce  i s  s t i l l

l im i t ed  by  t he  l ack  o f  bo th  na tu ra l  and  recomb inan t

a l l e rgen i c  mo lecu les  f o r  d i agnos t i c  use .  None the less ,

wh i l e  we  wa i t  f o r  such  new ,  spec i f i c  d i agnos t i c  t oo l s ,

t he  sk i l f u l  use  o f  some  i nd i rec t  "marke rs "  t ha t  a re

a l ready  ava i l ab le  f o r  r ou t i ne  use  w i l l  be  o f  he lp  i n  t he

de tec t i on  o f  t he  causa t i ve  a l l e rgen (s )  i n  a  l a rge  num-

be r  o f  cases .  The  impo r tance  o f  d i agnos ing  vege tab le

food  a l l e rgy  a t  a  mo lecu la r  l eve l s  i s  ev iden t  i f  one

cons ide rs  t ha t :
.  each  p lan t -de r i ved  f ood  may  con ta in  a  number  o f

d i f f e ren t  a l l e rgens ;
.  d i f ferent  a l lergenic  prote ins in  the same food may

sh ow d i f fe rent physica l /ch em ica I ch a racte r ist ics ( heat-

s tab i l i t y / l ab i l i t y ;  peps in - s tab i l i t y / l ab i l i t y ,  e t c . )  t ha t

s t rongly  in f luence the c l in ica l  express ion of  a l le rgy;
.  a  l a r g e  n u m b e r  o f  a l l e r g e n s  s h o w  i m m u n o l o g i c

c ross - reac t i v i t y  w i t h  homo logue  p ro te ins  p resen t  i n

bo tan i ca l l y  un re la ted  sou  r ces .
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About  98% of  b i rch pol len a l lerg ic  pat ients are sensi -
t ized to the major  a l lergen Bet  v  1,  a  pathogenesis-
r e l a ted  p ro te in  c l ass  10 .  P ro te ins  homo logue  to  Be t  v

( 1 )  A r n b r l " t " r i o  d l  A l l e r g o l o g i a ,  C l i n i c a  S a n  C a r l o ,  P a d e r n o

D u g n a n o  ( M l )  ( l t a l y ) .
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R. Asero,  MD (1)

1 are present  in  a  large spect rum of  p lant -der ived

foods ,  a l t hough  those  mos t  f r equen t l y  i nvo l ved  i n  c l i -

n i ca l l y  r e l evan t  c ross - reac t i ons  i nc l ude  Rosaceae  (5 ) ,

t r ee  nu t s  (6 ) ,  Ap iaceae  ( i nc l ud ing  ce le r y '  ca r ro t ,  f en -

ne l ,  and  pa rs l ey )  ( 7 ) ,  peanu t  ( 8 )  and  k iw i  ( 9 ) .  Mos t

vege tab le  f ood  p ro te ins  homo logue  to  Be t  v  1  a re

ex t reme ly  l ab i l e  and  eas i l y  des t royed  by  hea t ,  ox ida -

t i on ,  ex t rac t i on  p rocedu res ,  and  peps in -d iges t i on

(10 ) .  F rom a  c l i n i ca l  po in t  o f  v i ew  th i s  t r ans la tes  i n to

a  good  to l e rance  o f  hea t -p rocessed  foods  as  we l l  as

o f  commerc ia l  f r u i t  j u i ces ,  and  i n  c l i n i ca l  symp toms

tha t  ve ry  ra re l y  d i f f e r  f r om o ra l  a l l e rgy  synd rome ;

f rom a  d iagnos t i c  po in t  o f  v i ew  such  l ab i l i t y  i s  t he

ma in  reason  why  mos t  commerc ia l  f ood  ex t rac t s  f o r

SPT  (pa r t i cu la r l y  o f  Rosaceae )  a re  comp le te l y  i nsens i -

t i ve  (11 ) ,  A l t hough  i n  t hese  pa t i en t s  i n - v i t r o  t es t s  wo rk

f requen t l y  much  be t t e r  t han  SPT  w i t h  commerc ia l

f ood  ex t rac t s  (11 ) ,  SPT  w i t h  f r esh  f r u i t s  and  vege -

tab les  rema in  t he  bes t  way  t o  d i agnose  t he  f ood  a l l e r -

gy  (11 ) .  The  de tec t i on  o f  l gE  t o  rBe t  v  1  can  be  adop -

t e d  a s  a  m a r k e r  o f  t h i s  c l i n i c a l  c o n d i t i o n  ( 1 2 ) '
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Prof i l in  is  a largely  cross-react ing 12-15 kDa prote in
present  in  a l l  eucaryot ic  ce l ls .  Typica l ly ,  pat ients sen-
s i t i zed  to  p ro f i l i n  show sk in  reac t iv i t y  as  we l l  as  spe-

c i f i c  l g E  t o  v i r t u a l l y  a l l  p o l l e n s  a n d  t o  a  l a r g e  n u m b e r

o f  p lan t -der ived  foods ,  A l though the  c l in ica l  re levan-

ce  o f  p ro f i l i n  as  a  food a l le rgen has  been ques t ioned,

i t  has been involved in adverse react ions to Apiaceae
( 1 3 ) ,  h a z e l n u t  ( 6 ) ,  R o s a c e a e  ( 1 4 ) ,  t o m a t o  ( 1 4 ) ,  p u m p -

k i n  s e e d  ( 1 5 ) ,  z u c c h i n i  ( 1 6 ) ,  l i t c h e e  ( 1 7 1 ,  p i n e a p p l e  ( 1 8 )

a n d  b a n a n a  ( 1 9 ) ,  a n d  p e r s i m m o n  ( 2 0 ) .  P r o f i l i n s  s e e m

more heat -s tab le  than pro te ins  homologue to  Bet  v  1

but  a re  equa l ly  peps in -sens i t i ve ;  as  a  consequence

sens i t i zed  pa t ien ts  genera l l y  exper ience on ly  o ra l

a l le rgy  syndrome fo l low ing  the  inges t ion  o f  the  o f fen-

d ing  foods ,  and sys temic  reac t ions  are  except iona l '

A l le rgy  to  me lon ,  watermelon ,  c i t rus  f ru i ts ,  banana

and tomato are markers of  prof i l in hypersensi t iv i ty

once la tex  a l le rgy  has  been ru led  ou t  (21) .  lgE spec i f i c

fo r  rBet  v  2  (b i rch  pro f i l i n )  can  be  de tec ted  by  a  com-
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m e r c i a l  k i t  ( l m m u n o C A P ,  P h a r m a c i a ,  U p p s a l a )
a l though i t s  sens i t i v i t y  has  been ques t ioned (12 i t .
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Some pat ien ts  w i th  mugwor t  po l len  a l le rgy  exper ien-
ce  food a l le rgy  to  ce le ry  and o ther  sp ices  (22) . ln  seve-
ral  cases these react ions are systemic because cross-
reac t ing  a l le rgens  are  bo th  heat -  and peps in -s tab le
(23) .  Other  re levant  food a l le rg ies  observed in  mug-
wor t  po l len-a l le rg ic  pa t ien ts  inc lude honey,  chamomi-
le ,  and sunf lower  seed (24) .

Ln6xxú trmvur'#*v prmg"wxxam {ffiPs}

LTPs are  pa thogenes is  re la ted  pro te ins  g roup 14  (1 ) .
Dur ing the last  10 years several  studies have shown
the immuno log ic  c ross- reac t iv i t y  o f  LTPs f  rom
Rosaceae LTPs (25),  and between LTPs from Rosaceae
and f rom botan ica l l y  unre la ted  p lan t -der ived  foods
(26) .  Peach seems to  cause the  pr imary  sens i t i za t ion  to
this al lergen, and cross-react iv i ty to LTPs of  botanical-
l y  unre la ted  vegetab le  foods  depends on  the  leve l  o f
peach LTP-speci f ic  lgE (27]r .  Due to their  pepsin-resis-
tance (26) and heat-stabi l i ty  (28) LTP are potent ia l ly
harmfu l  a l le rgens ;  sys temic  reac t ions  fo l low ing  the
ingest ion of  Rosaceae, walnut,  hazelnut,  maize, beer,
grapes, mulberry,  peanut,  and mustard have been
reported in LTP-al lergic pat ients.  Due to the superf ic ia l
d istr ibut ion of  LTP al lergic pat ients f requent ly report
good tolerance of  peeled frui ts.  Commercial  extracts
of  Prunoideae (plum and peach) contain v i r tual ly only
LTP; a positive SPT with these extracts is therefore a
marker of  sensi t izat ion to th is protein (26).

V*xmwuxnaÈ.era-*aîe,* K3 r#ts É ffi s {T LW xb

TLPs are  30  kDa pathogenes is - re la ted  pro te ins  g roup
5.  They  have been recent ly  iden t i f ied  as  a l le rgens  in
app le  (29) ,  cher ry  (30) ,  be l l  pepper  (31) ,  k iw i  (32)  and
grapes  (33) .  The i r  rea l  c l in ica l  s ign i f i cance remains  i l l -
def ined due to the extreme rar i ty of  monosensi t ized
pat ients.  Al though TLP seems resistant to proteases
and pH-  o r  heat - induced denatura t ion  (34)  a l l  pa t ien ts
descr ibed so  fa r  had ora l  a l le rgy  syndrome.

S**** m*wvm6* Wrffixwsmffi

I  25  A lbumins :  25  a lbumins  are  smal l  he terod imer ic
p r o t e i n s  c o n s i s t i n g  o f  2  s u b u n i t s  b o u n d  b y  d i s u l p h i d e
br idges .  The are  ex t remely  s tab le  and are  the  maior

a l l e r g e n s  i n  m u s t a r d  ( S i n  a  1 ;  B r a  j  1 )  ( 3 5 ,  3 6 ) ,  B r a z i l
nu t  (Ber  e  1 )  (37) ,  wa lnu t  (Jug  r  1 )  (38) ,  cas tor  seed
(Ric  c  1 ;  R ic  c  3 )  (39) ,  sesame seed (Ses  i  1 ;  Ses  i  2 l (401,
cashew (Ana o  3) ,  and sunf lower  seed (41) ,  and a
minor  a l le rgen in  peanuts  (Ara  h  2 ,  6 ,  7 )  (421 and
haze lnu t  (43) .  In te res t ing ly ,  sens i t i za t ion  to  2S a lbu-
mins  may occur  bo th  v ia  the  gas t ro in tes t ina l  and the
resp i ra to ry  t rac t  (aa) .  The 25  a lbumin  o f  Braz i l  nu t  has
been respons ib le  fo r  a l le rg ic  reac t ions  to  t ransgen ic
soybean (45) .  25  a lbumins  f rom d i f fe ren t  sources
show a certain sequence ident i ty (46% between 25
a l b u m i n s  f r o m  w a l n u t  a n d  B r a z i l  n u t )  b u t  c o m p a r a t i -
vely l i t t le is known about c l in ical  cross-react iv i ty reac-
t ions .  Cross- reac t iv i t y  be tween 10  kDa a l le rgens  in
sesame seed and poppy seed (46) ,  sun f lower  seed
and mustard  (47 ] ' ,  and  wa lnu t  and haze lnu t  (48)  has
been descr ibed.

I  Vic i l in- l ike proteins and legumin- l ike proteins:
V ic i l in - l i ke  p ro te ins  inc lude major  a l le rgens  f rom pea-
n u t  ( A r a  h  1 ) ( 4 9 ) ,  l e n t i l  ( L e n  c  1 ) ( 5 0 ) ,  h a z e l n u t  ( C o r  a
11)  (51) ,  wa lnu t  (Jug  r  2 )  (51) ,  cashew (Ana o  1 l (52) ,
sesame (Ses  i  3 )  (40) .

L e g u m i n - l i k e  p r o t e i n s  i n c l u d e  a l l e r g e n s  f r o m  p e a n u t
(Ara  h  3 ) (53) ,  haze lnu t  (Cor  a  9 )  (51) ,  cashew (Ana o
2 l  (54 ] , ,  and wa lnu t  (Jug  r  4 ) (51) .  Desp i te  the  presen-
ce  o f  homologous pro te ins  in  peanuts  and t ree  nu ts ,
t h o s e  a l l e r g i c  t o  o n e  a r e  u n l i k e l y  t o  b e  a l l e r g i c  t o  t h e
other  a l though h igh  ra tes  o f  in -v i t ro  and sk in  tes t
c r o s s - s e n s i t i z a t i o n  h a v e  b e e n  s h o w n  i n  p e a n u t
a l le rg ic  pa t ien ts  (51) .  In  some cases  c ross- reac t ions
w i t h i n  l e g u m e s  o c c u r s  ( 5 5 ) .  I n  c o n t r a s t ,  c l i n i c a l
cross-react iv i ty between tree nuts in pat ients sensi t i -
z e d  t o  v i c i l i n s  a n d  l e g u m i n s  i s  r a t h e r  f r e q u e n t  ( 5 1 )
a l though i t  i s  no t  the  ru le ;  a  37  % r isk  in  th is  sense
has been ca lcu la ted  (56) .  Severa l  combina t ions  o f
c r o s s - r e a c t i o n s  a r e  r e p o r t e d  i n  t h e  l i t e r a t u r e :
wa lnu t /haze lnu t /Braz i l  nu t  (48) ,  coconut /wa lnu t  (57) ,
coconut /haze lnu t  (58) ,  peanut /a lmond (59) ,  p is ta -
ch io /cashew (60) .

Pat ients hypersensi t ive to these al lergens frequent ly
exper ience severe systemic al lergic react ions due their
extreme heat-  and pepsin-resistance. The stabi l i ty  of
these a l le rgens  t rans la tes  a lso  in to  an  exce l len t  sens i -
t iv i ty of  commercial  food extracts for  SPT (46-48).

ffiretesee

Pr imary  k iw i  a l le rgy  is  assoc ia ted  w i th  sens i t i za t ion  to
a  30  kDa pro tease ca l led  ac t in id in  (61) .  Other ,  po ten-
t ia l l y  c ross- reac t ing ,  p ro teases  are  present  in  f ig
( f i c i n ) ,  p a p a y a  ( P a p a i n ) ,  p i n e a p p l e  ( b r o m e l a i n ) ,  a n d
la tex  o f  the  ornamenta l  p lan t  F icus  ben jamina (62) .
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Al l i in  l yaee

Some pat ien ts  a re  a l le rg ic  to  members  o f  the  bo tan i -

cal  fami ly of  Amari l l idacee (gar l ic ,  onion, leek,  and

shal lot) .  When cross-react iv i ty between these foods

occurs  A l l i i n  l yase  is  p robab ly  the  sens i t i z ing  a l le rgen
(63) .  In  o ther  cases  hypersens i t i v i t y  to  a  s ing le  mem-

ber of  the fami ly is observed (64,65).

Key-words: Al lergy,  a l lergen, sequence, cross-react i -
v i ty,  co-recogni t ion,  lgE.
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