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Introduction

Cross-reactivi ty among al lergens may play a role both
in the sensit izat ion phase ( 'cross-reactive priming') as well
as in the el ici tat ion phase of the IgE,-dependent al lergic
reaction. Furthermore, a combined effect is possible,
since cytokines released from mast cel ls after tr iggering by
a cross-reactive al lergen may st imulate the production of
(not necessari ly cross-reactive) IgE antibodies ro that al-
lcrgen.

Cross-recrctive printing rs a stimulation of the immune
system by a f irst antigen. which results in an enhanced
immune response to a second cross-reactive antigen. This
process is analogous to the effect of carrier preimmuniza-
t ion on the anti-hapten immune response due to the ex-
pansion of carr ier-specif ic T or B cel ls. An addit ional pos-
sibi l i ty in the case of lgE-antibody responses is rhe IgE-
faci l i tated antigen prese ntat ion via IgE receptors. e. g. on
Lanserhans cel ls .
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Clinically Significant Cross-
Reactivities among Allergens

Abstract
Crossreact iv i ty of  IgE, ant ibodies are occasional ly unexpected and confusing.
Moreover.  the impl icat ions are not always the same. Some tvpes of  serologic
crossreact iv i t ies usual ly produce cl in ical  svmptoms, whereas other do not.
Even the lat ter  type may be relevant,  as i t  may contr ibr-r te to the induct ion of
immune responses to the crossreact ive ant igens ( 'crossreact ive pr iming') .  For
the interpretat ion of  I ,9E ant ibody assays i t  is  importanr to appreciate that
f inding IgE ant ibodies to some al lergen does not imply that  the pat ient  has ever
been exposed to that  a l lergen.

In tlre case of cross-reactive mast cell triggering no stim-
ulat ion of  the immune system by the of fending al lergen is
required. Al lergic react ions to the ingest ion of  an apple,
for  example,  are usual ly due to an immune response in-
duced by inhaled cross-react ive birch pol len al lergen
Bet v I .  A useful  d ist inct ion between the pr imary al lergen
( i .  e.  the al lergen that induced the immune reponse) and
the cross-react ive al lergen can usual ly be made by cross-
absorpt ion:  in th is example IgE, binding to apple can be
completelv blockedbv Ben, I .  whereas the apple extract
wi l l  usual ly give only a s l ight  inhibi t ion of  the IgE binding
to Bet y I .  The explanat ion is that  onlv a smal l  f ract ion of
the IgE ant ibodies to Bel  y I  are cross-react ive rv i th the
apple equivalent.
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Mammal ian  Cross-React ive  A l le rgens

igE ant iboc l ie  s  to  s ( ) i l Ì t  rnanrmal ian  scrum pro tc ins  cun
be c iu i te  c ross- rcac t ivc .  Cat -a l l c ru ic  pa t ien ts  r i ' i th  IgE an-
t ibodies to cat  scrur-n of te n rcact  not onlv rv i th dog serLrnr
pro tc ins .  bu t  a lso  l r i th  sc rL l rn  p ro te ins  o f  o ther  soLr rccs .

c .  g .  s rv inc  and r l lousc  [1 .  2 l

Bird-Derived Cross-React ive Al lergens

Thc c ross- reac t iv i t y  be tween ch icken egu vo lk  and

cagcc l  b i rd  serunr  p ro te  ins  [3 -5 ]  i s  perhaps  r io t  complc tc l r , '

uncxpcc tec l ,  bu t  yc t  has  c learc r - r t  p rac t ica l  imp l ica t ions :

cgg .u*o lk  sens i t i v i t v  u ' i thou t  egg u 'h i tc  sens i t i v i t l ,  in  an
aclul t  stronglv sLiggests an al lcrgv torvarcls cagec' l  b i rc ls.

Th is  migh t  be  an  examplc  u 'here  an  in l ia lan t  a l l c rgcr r  in -

c luces an al lergy to lards foods.

Invertebrate-Derived Cross-React ive Al  lergens

One tvpe of  cross-react i r , i ty  is  dr-rc to [_sE ant ibocl ies tct
cross-react i r ,e carbol-rvclrate c leterminants (CCDs) [6-12l
that  of ten cross-react also w' i th vegetable glycoproteins.

Other cross-react ive structures cxist  as wel l .  Of part icular
importance are at  least  two. as vet  unident i f ied,  Al ler-9ens

of Dermatophagoic ies rvhich are cross-react ive rv i th other
inve  r tebra te  macromolecu les .e .g .  f rom pra \ \ 'ns ,  sna i l s  o r
cadd is f l ies  113.  1 -1 ] .  The ro le  o f  tRNA l l5 .16 ]  in  these
cross- reac t ions  remains  to  be  es tab l i shed.

Pol len and Frui ts and Vegetables

Several  compl icat ing fe atures have troubiecl  th is f ie ld

fo r  a  long t i rne .  F i rs t ,  to  ob ta in  a  po ter r t  p ro tc in  ex t rac t
f rorn vegetable mater ia l  special  prr 'carr t ions pro'u ccl  to be
esse n t ia l  [17 ] .  f  n  cont r i ì s t .  CCD reac t i r , ' i t r /  w i . rs  verv  e"s i l v
ex t rac tcc l .  Seconc l .  the  c ross- reac t ive  Bc t  v  I - re la ted  pro-
te ins  anc l .  per l ìaps  cven more  so .  the  c ross- reac t i r , 'e  p r t t -
t c iu  p ro f i l i n  (see  be lo rv ) .  a re  poor lv  immunogcr - r i c  in  c r -
pcr i rncntal  animals anci  therefore arc not casi l ' r '  demor-r-
s t ru tcc l  t rv  CRIE tcchn ic lucs .  In  cont ras t .  CCD s t ruc tures
arc  s t ro r . rg lv  in tn rLrn( )gcn ic  i r t  c rpcr ime n ta l  an in ra ls .  bu t
prcc ip i ta tc  poor lv  and thus  arc  a lsu  no t  eas i l v  i c len t i f i cc l  bv
CRIE (bu t  vcn 'cas i l v  in  in rn 'n r r - rob lo ts ) .

- \ :  t l c l r . rons t f t r t c t l  bY Ca lkhoVc l l  c t  u l  .  [181 .  po l l c -n  c r ( )ss -
rc lct i r  i tv  c l , rn i ' rc c iuc to at  Icrst  i  c i is t i l ]c t  strLlctLlres:  (  1)  tS-
to  l0 -kD Bt ' r  l ' '  I  cc lL r iva lcn ts  in  app lcs .  c tc . .  bLr t  t t ( ) t  n )

Fig.1.  Birch-uppb cross-rc i ìct iv in ' .  De nclrogrant obtained by'  ag-
glomcrat ivc hie rarchic l l  c lustcr ing of  the RAST rcsul ts of  43 birch-
applc-posi t ivc scra I l f ì ] .

g rass  or  rveed po i len .  ce le ry .  car ro ts .  e tc . :  (2 )  a  1 - l -  to

L8-kD protein [18-211 sLrbsecluent iv ident i f iecl  as prof i l in

122-211 in most veqetatr le source mater ia ls.  part icular lv

ce le r r , .  po ta to .  car ro ts  and some sp ices .  and (3 )  CCD in

most vegetable and invertebrate soLlrce mater ia ls.

This l is t  of  cross-react ive I -gE ant ibodies is bv no means

complete.  The cross-rcact iv i tv betrveen IgE ant ibodies to

natural  latex ancl  some frui ts,  notably banaua and avoca-

clo [25 .26),  is  important because of  the r . r ' ic lespread use of

latex-basecl  proclucts.  The relat ion rv i th the 30-kD cross-

react ive al lergen founcl  in fn-r i ts [27]  ne ecls to be establ ish-

e d .

Mechan is t i c  Quest ions  and lmp l ica t ions

An intr iguing quest ion is whether IgE, ai t t ibodies are

more cross-react ive than ot l - rer  isotvpes. I f  the answcr
\ ! 'ere ' ) 'es ' .  the obviotrs quest ion rvoulc l  be 'u 'hr ' ' .  I t  might

inc l i ca te  tha t  there  u 'ou lc ibe  less  a f f in i t v  matura t ion  in  t l te

IgE response zrncl /or  a prefe rcncc for consen'ed epi topes

b'n,  a lack of  er , 'o lut ionarv prcssLlre.  Ar-rother possrbi l i ty '
'uvoulc l  be that thc incluct ion of  [gE ant ibodies rvoLr lc l  Lre

fac i l i ta ted  by  c ross- r ' cnc t ive  pr in r ing  (see be lo r i ) .
Another prrobler l  posccl  b.v-  cross-rei ìct iv i tv betrveett

al lergens is r .vhethcr n. ìast  cel l  t r igger ing c l i r t  be i ìccolr t -

p l i she  d .  I  u i l l  takc  the  b i rch-app le  c ross- rcac t iv i t ) '  as  i ì r l

c r a n r p l e .  a s s u n r i n g  t h a t  t h i s  s t a r t s  l v i t h  a  s p e c i f i c  ( i .  e .

non-c ross- rcac t ivc )  b i rch  po l le  n  a l l c rg r .  Upon co t i t i t tL r i t rs

po l len  s t i rnu la t i c - rn  IgE un t iboc l i cs  ugr i ins t  o ther  cp i topc 's
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wil l  c levclop, some of ivhich iv i l l  be cross-react ive rv i th an
epi tope on an apple ant igen. We no.,v knor,v that  the Be t  v
I-related al lergens are s in_qle-chain molecules.  One wor-r ld
therefore expect at  least  two cross-react ive epi topes rec-
ognizecl  by t rvo di f ferent cross-react ive IgE ant ibodies in
pat ients lv i th apple sensi t iv i t ) ' .  s ince some pat ients have
no apple-speci f ic  IgE at  a l l ,  one r ,voulc l  precl ict  that  there
are some pat ients wi th just  one cross-react ive IgE ant i -
body; these pat ients would be cross-react ive in a serolosic
tes t  (RAST)  bu t  nor  in  a  b ioassay  (sk in  res t ,  basoph i l  tes t ) .
We have not yet  ident i f ied such a pat ient .

One example i l lustrat ing how a complex IgE response
to grass pol len might develop is the case of  potatoi tomato
sensi t iv i ty in chi ldren with srass polr inosis [2g]  ancl  part ic-
ular ly in chi ldren that r ,v i l lsubsequentry develop grass pol-
l inosis [2] .  The f i rst  sensi t izat ion wourd be against  foods.
cross-reactive I-gE antiboclies rvor-rlcl develop. upon con-
tact  between this cross-react ive IgE and a pol len _erain in
the airwav mucosa, other ant igen from the pol len ,grain
r,vould enter the site of the local ailergic reaction ancl IgE
anti bodi es a_qai nst these other. non-cross-reactive com po_
nents would develop.

Another example is that  of  the development of  an IgE
response to the cat al lergen Feld I  (Cat l )  in chi ldren with
pork sensi t iv i ty L2].The Fel  d I  molecule i tsel f  is  nor par-
ticularly cross-reactive: only reactivity with other feline

specìes has been four-rd.  Holvever,  a markecr cross-reAc-
t iv i ty rvas found betrveen cat serum ancl  p ie serum. espe_
cial ly in voLrng chi ldren. We ic lent i f ied 4 chi ldren r ,v i th a
transient IgE response to cat  serum rvho subsequent lv
developed IgE ant ibodies to Fel  ( t I .  A t ransient I_gE re-
sponse is typical  for  a food response. In these chi ldren lve
found a t ransient I -eE response to pork ancl  p ie serum (but
not beef or bovine serum).  B,v '  RAST inhibi t ion we found
that pork serum inhibi ted the cat serLlm RAST. In th is case
the cross-react ive ant ibodies to pig serum proteins.  b,v
cross-react ion r ,v i th cat  senlm proteins present on the cat
skin f lake, would have 'openecl  the gates,  for  Fel  c l  L
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