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SUMMARY: Wheat proteins are involved in respiratory al lergy, contact al lergy and food al lergy. Wheat al lergens involve in
these pathologies are well-known. However, establ ishment of wheat al lergy diagnostic can be sometimes dif f icult  on account
of the complex al lergenic composit ion of skin prick test (SPT) solut ions of wheat f lour. Therefore, we have studied specif ic lgE
reactivi ty from patient sera with wheat food al lergy, and characterized al lergenic composit ion of wheat SPT solut ions by spe-
cif ic antibodies directed to wheat al lergens.
The resu l ts  showed that  20 of  the 25 sera analyzed conta ined spec i f ic  lgE to  a t  least  one wheat  prote in  f rac t ion.  Among pos i -
t ive  sera,75o/ohave spec i f ic  lgE to  water /sa l t  so lub le  f rac t ion,  85% to  nat ive g lu ten f ract ions and 65% to  wheat  iso la te  f rac t ion.
The resu l ts  showed a lso that  SPT so lu t ions o f  wheat  f lour  conta ined major  food a l lergens f rom each a l lergenic  f rac t ion.
These resu l ts  h igh l ighted the impor tance of  us ing f ract ions,  which const i tu te  the whole wheat  a l lergenic  pat tern,  dur ing spe-
cif ic lgE reactivi ty analyses. Moreover, we have observed that wheat isolate extract (results of food industr ial process) contai-
ned not  on ly  modi f ied a l lergens (neo-a l lergens)  invo lve o f  spec i f ic  food a l lergy to  wheat  iso la te  but  a lso some nat ive a l lergens
invofve in wheat food al lergy. Thus, these results showed the importance to use, for wheat in vivo diagnosis together wheat
SPT solut ions (gluten extract and wheat isolate) in order to dif ferentiate wheat food al lergy to specif ic wheat isolate al lergy.
Key'words: Wheat f lour al lergy - Specif ic lgE antibodies - Al lergenic extracts - tDu-gl iadins.

TIUTRODUGTIOIII

heat is the most widely cul t ivated cereal
and an important source of  food and die-
tary protein wor ldwide. Wheat proteins

are involved in the three routes of  sensi t izat ion:  inha-
la t ion ,  con tac t  and inges t ion .  ln  these th ree  a l le rg ies ,
wheat al lergens are present in var ious f ract ions of
wheat f lour.  Wheat f lour is an important cause of
baker 's asthma, a wel l -known occupat ional  respiratory
a l le rgy  to  inha led  f lour .  The major  a l le rgens  (c r -amy-
lase / t ryps in  inh ib i to r  fami ly )  in  th is  a l le rgy  are  a lbu-
min proteins,  which are present in the water/sal t
soluble f ract ion (1,  2 l r .  For contact  a l lergy,  wheat
hydrolyzed proteins can be involved of  contact  sensi-
t izat ion (3).  These gluten hydrolysed proteins can be
found genera l l y  in  cosmet ic  p roduc ts .  In  add i t ion ,
wheat  food a l le rgens  are  found in  a l l  wheat  f lour  p ro-
te in  f rac t ions  (water /sa l t  so lub le  (a lbumins  and g lobu-
l ins ) ,  na t ive  g lu ten  (g l iad ins  and g lu ten ins)  and wheat
isolate f ract ion) (2).  Recent ly,  neo-al lergens in wheat
isolate extracts (used in the food industry)  have been
involved in food al lergy (4,  5) .  These pat ients could
also eat cereal-based products wi thout any problem.

t f  t  f - rOoratoi re Al lerbio -  55 270 Varennes-en-Argonne. .
(2)  INRA -  Uni te de Recherche Biopolymères lnteract ions
Assemb lages .  (B lA )  -  Rue  de  la  Géraud iè re  -  BP 71627  -
44316  Nan tes  (F rance) .
(3 )  Serv i ce  de  Médec ine  In te rne ,  lmmuno log ie  e t  A l l e rgo log ie  -
29 avenue de Lat t re de Tassigny -  54035 Nancy (France).

Never the less ,  ex t rac t ion  o f  a l l  wheat  a l le rgens
requ i res  severa l  s teps  an  account  o f  the  inso lub i l i t y  o f
the major i ty of  wheat f lour proteins in standard
water/sal t  solut ions.  Thus, we studied sera f rom
pat ients wi th accurate diagnost ic of  wheat food al ler-
gy.  The react iv i ty of  speci f ic  lgE ant ibodies was eva-
luated for var ious wheat protein f ract ions and wheat
iso la te .  Moreover ,  the  a l le rgen ic  compos i t ion  o f  sk in
pr ick test  solut ion (SPT) of  wheat f lour was analyzed
with speci f ic  ant ibodies directed to wheat a[ [ergens.

METHODS

Sera were obtained from 25 pat ients wi th wheat food
a l le rgy ,  su f fe r ing  f rom var ious  c l in ica l  symptoms
(a top ic  dermat i t i s ,  as thma,  eczema,  u r t i car ia ,  gas-
t ro in tes t ina l  symptoms,  sys temic  anaphy lax is  and
w h e a t - d e p e n d e n t  e x e r c i s e - i n d u c e d  a n a p h y l a x i s
(WDEIA) ) .  Food a l le rgy  to  wheat  was es tab l i shed by
sk in  p r ick  tes ts  and by  s tandard ized ora l  cha l lenge.
The reactivity of specific lgE was studied by enzyme-lin-
ked immunosorbent assay (ELISA)to: native wheat frac-
t ions (water/sal t  soluble f ract íon (albumins/globul ins),
ethanol-soluble f ract ion (gl iadins),  insoluble gluten frac-
t ion (glutenins)) ,  wheat isolate f ract ion and SPT solu-
tions of wheat flour. The binding lgE specificity was ana-
lyzed by immunoblotting after SDS-PAGE electrophore-
sis of  water/sal t  soluble and gl iadin f ract ions.
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Also, ant ibodies speci f ic  for  total  g l iadin f ract ion,  cou-
g l i a d i n s ,  l o w  a n d  h i g h  m o l e c u l a r  w e i g h t  ( L M W  a n d
HMW) g lu ten in  subun i ts  o r  l ip id  t rans fer  p ro te in  (LTP)
( 6 , 7 1  w e r e  u s e d  b y  E L I S A  t o  a n a l y s e  t h e  a l l e r g e n i c
compos i t ion  o f  wheat  SPT so lu t ions .

RESULTS

The react iv i ty  o f  spec i f ic  lgE ant ibod ies f rom 25 sera o f

pat ients  for  nat ive and modi f ied wheat  a l lergenic  f rac-

t ions was determined by ELISA.  Our  resu l ts  showed

Sera Water/salt Native , Wheat ;
soluble gluten r isolate ;

, fraction Gliadins ,Glutenins :tractian 1

that  20 sera conta ined spec i f ic  lgE to  a t  least  one wheat

prote in  f rac t ion ( tab le  1) .  Among pos i t ive  sera,  75o/o

(15 )  have  spec i f i c  l gE  an t i bod ies  t o  wa te r / sa l t  so lub le

f rac t i on ,  85% (17 )  t o  na t i ve  g lu ten  f r ac t i ons  (g l i ad ins

and  g lu ten ins )  and  65% (13 )  t o  whea t  i so la te  f r ac t i on .

l m m u n o b l o t t i n g  a n a l y s e s  w e r e  p e r f o r m e d  w i t h

wa te r / sa l t  so lub le  and  g l i ad in  f r ac t i ons .  Among  the  25

ana l yzed  se ra ,  r esu l t s  showed  tha t  64% (16 )  o f

pat ients  have lgE ant ibod ies to  prote ins o f  wheat  f rac-

t ions.  Among these 16 pos i t ive  sera,  63% (10)  o f

pat ients  have lgE ant ibod ies to  water /sa l t  so lub le  f rac-

t i on  and  94% (15 )  t o  g l i ad in  f r ac t i on .  Moreove r ,  se ra

of  WDEIA pat ients  have spec i f ic  lgE b ind ing to  t r ru-g l ia-

d in  a l l e rgens  o f  g l i ad in  f r ac t i on  ( f i gu re  1 ) .

Oua l i t a t i ve  ana l yses  o f  a l l e rgen i c  con ten t  o f  whea t

SPT so lu t ions were per formed by ELISA wi th  po lyc lo-

na l  ant ibod ies spec i f ic  for  d i f ferent  wheat  f lour  a l ler -

gens :  t o ta l  g l i ad in  f r ac t i on ,  w5 -g l i ad ins ,  l ow  and  h igh

mo lecu la r  we igh t  ( LMW and  HMW)  g lu ten in  subun i t s

and  l i p i d  t r ans fe r  p ro te i n  (LTP)  and  w i t h  spec i f i c  l gE

Figure 1: lgE specif ici ty of 7 sera for water/salt  soluble and gl iadin

fract ions by immunoblott ing after separation by SDS-PAGE.
M:  Molecu lar  weight  markers
S: Water/salt  soluble proteins separated by SDS-PAGE and visual ized by
s i lver  s ta in ing co lorat ion.
G:  Gl iad in  prote ins separated by SDS-PAGE and v isua l ized by s i lver  s ta i -
n ing co lorat ion.
12to 23: Specific lgE binding of 7 sera of patients with wheat food allergy.
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Table 1: Specif ic lgE class for dif ferent wheat
prote in  f rac t ions (nat ive or  modi f ied)  obta ined in
ELISA.  nd :  not  determined.

Specific lgE and
antibodies detectÍons to:

'  t '  (LTB " '):
,  ,  Globul ins

r Native gluten fract ion ; Gliadins
|  ( nes -g l i ad ins , . . . )
t  :G lu ten ins

I Modif ied gluten fract ion ; Neo-altergens

Wheat soluble extract Gluten extract Wheat isolate extract
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Table 2: Detection of allergens by specific lgE antibodies aîd wheat specific antibodies in wheat SPT solu-
tions dotermined bv ELISA.
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an t i bod ies  f r om pa t i en t s  w i t h  f ood  a l l e rgy .  Resu l t s
showed  tha t  SPT  so lu t i ons  o f  whea t  f l ou r  con ta ined
ma jo r  f ood  a l l e rgens  f r om each  a l l e rgen i c  f r ac t i on
( tab le  2 ) .  Whea t  so lub le  ex t rac t  con ta ined  a lbum ins
and  g lobu l i ns  a l l e rgens  as  LTP ,  g l u ten  ex t rac t  con ta i -
ned  na t i ve  g l i ad ins  and  g lu ten ins  and  whea t  i so la te
con ta ined  mod i f i ed  a l l e rgens ,  spec i f i ca l l y  r ecogn i zed
by some pat ients  (neo-a l lergens) .  Moreover ,  wheat
i so la te  con ta ined  a l so  na t i ve  a l l e rgens  wh i ch  we re
not  modi f ied by food indust r ia l  process.

DISGUSSION

In th is study, we have invest igated the react iv i ty of
spec i f i c  lgE an t ibod ies  f rom pat ien ts  w i th  food a l le rgy
to  var ious  wheat  p ro te in  f rac t ions  and SpT so lu t ions
of  wheat  f lour .  Moreover ,  we have ana lyzed a l le rgen ic
compos i t ion  o f  wheat  SPT so lu t ions  w i th  spec i f i c
an t ibod ies  to  var ious  wheat  food a l le rgens  (LTp,  ru5-
g l iad ins , . . . ) .  Our  resu l ts  were  in  good agreement  w i th
those from other studies on wheat food al lergy regar-
d ing  lgE reac t iv i t y  o f  wheat  p ro te ins  (1 ,  2 ,8 ) .  These
resu l ts  h igh l igh ted  the  impor tance o f  us ing  d i f fe ren t
f rac t ions ,  wh ich  cons t i tu te  the  who le  wheat  a l le rgen ic
pattern,  dur ing speci f ic  lgE react iv i ty analyses. We
can a lso  no te  tha t  a l l  sera  o f  pa t ien ts  w i th  WDEIA
conta ined spec i f i c  lgE to  cou-g l iad ins .  Accord ing  to
previous studies,  these resul ts conf i rmed that w5-
g l iad ins  were  major  a l le rgens  f rom pat ien ts  w i th
wheat -dependent  exerc ise- induced anaphy lax is  (g ,  9 ) .

The resul ts obtained with wheat speci f ic  ant ibodies
shown tha t  wheat  SPT so lu t ions  conta ined the  pr inc i -
pa l  food a l le rgens  in  each f rac t ion :  a lbumins /g lobu-
l ins  and LTP in  wheat  so lub le  ex t rac t  and g l iad ins ,
g lu ten ins  and wS-g l iad ins  in  g lu ten  ex t rac t .  Moreover ,
we have observed that wheat isolate f ract ion (resul ts
o f  food indus t r ia l  p rocess)  conta ined no t  on ly  mod i -
f ied  a l le rgens  (neo-a l le rgens)  invo lve  in  spec i f i c  food
a l le rgy  to  wheat  i so la te  (4 ,  5 )  bu t  a lso  some nat ive
a l le rgens  invo lve  in  wheat  food a l le rgy .  Thus ,  these
resul ts showed the importance to use for wheat in
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v i vo  d iagnos i s  some  whea t  SPT  so lu t i ons  (g l u ten

ext ract  and wheat  iso la te)  in  order  to  d i f ferent ia te
whea t  f ood  a l l e rgy  t o  spec i f i c  whea t  i so la te  a l l e rgy .

T h e s e  d a t a  s h o w  o n e  m o r e  t i m e ,  t h e  i m p o r t a n c e  o f
u s i n g  c o m p l e t e  t o o l s ,  w h i c h  t a k e  i n t o  a c c o u n t  o f
v a r i o u s  s p e c i f i c i t i e s  o f  w h e a t  f l o u r  a l l e r g e n i c  e x t r a -
c t s  t o  i m p r o v e  t h e  d i a g n o s i s  s e n s i t i v i t y  o f  t h e
w h e a t  f o o d  a l l e r g y .  F i n a l l y ,  t h i s  s t u d y  h i g h l i g h t s
a l s o  t h e  p a r t i c u l a r i t y  o f  c e r t a i n  a l l e r g e n s  a s  w 5 -
g l i a d i n s  i n  w h e a t  a l l e r g y  a n d  t h e  b e n e f i t  o f  a  n e w
t o o l  c o n t a i n i n g  t h i s  p u r i f i e d  a l l e r g e n  t o  m a k e  e a s i e r
t h e  W D E I A  d i a g n o s i s .
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