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Titers and molecular sizesof anti-gliadin (GL) IgA were compared 
in the serum of 3 groups of children : (1) 100 "normal" controls, 
(2) 100 controls with several gastrointestinal diseases (acute gas- 
troenteritis in 82, inflammatory bowel disease in 4, cow's milk 
allergy in 10 and cirrhosis in 5), (3) 19 coeliac diseases (CD) 
(13 untreated and 6 on gluten challenge). Anti-GL IgA were detec- 
ted by solid-phase radioimmunoassay, and their molecular size was 
analyzed in all sera with > 40 arb.u. antibodies by sucrose density 
ultracentrifugation gradients. Anti-GL IgA titers were higher in 
untreated CD than in all other conditions (p<0.001), but some over 
lap of the antibody titers were noted. Though total serum IgA was 
80% monomeric (m-IgA), 47% of anti-GL IgA was polymeric (p-IgA) in 
untreated CD. These antibodies were mainly dimeric and not comple- 
xed with secretory piece. After one month on gluten-free diet, 
anti-GL IgA titers were dramatically lowered, due mainly to the 
disappearance of p-IgA antibodies. In contrast, 83% of anti-GL 
IgA were m-IgA in 5 positive controls and respectively 85% and 79% 
were m-IgA in 216 positive CD during gluten challenge. 
In conclusion, the serum anti-GL IgA response in untreated CD dif- 
fers quantitatively (high titers) and qualitatively (high propor- 
tion of p-IgA) from that in other diseases and in CD children on 
eluten challenee (low titers - mainlv m-TeA) 
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When an antigen is first presented via the gut, either priming or 
suppression of the systemic immune response (oral tolerance) can 
result. Aim of this study was to establish if wheat gliadin 
behaves as an oral immunogen or tolerogen. 
BALB/c mice were reared on normal diet (with 0.3% gliadin) or 
gluten free diet (second or later generation). Antigen was fed 
either as ncrmal diet or as pure gliadin weighed and presented in 
an agar pellet. The immune status (tolerant or sensitized) was 
then defined by the antibody and CMI response to parenteral 
immunization (ELISA and footpad swelling test). 
Mice on a normal diet or fed this diet for a week befcre 
immunization showed a significantly (p<0.05) reduced humoral 
respcnse to gliadin compared to mice reared on gluten free diet. 
CMI was reduced to a lesser extent (p<0.1). Mice fed pure 
gliadin (5, 25 or 125 mg) one week before immunization had 
suppression of both antibody (p<0.02) and CMI (p<0.05) at the 
higher dcse. 25 mg feed suppressed cnly the humcral response. 

These results indicate that wheat gliadin can act as an 
effective oral tolerogen; however the type of immune response 
is influenced both by the amcunt and the form in which the 
antigen is presented to the gut. 
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S u b f r a c t i o n  2R o f  f r a c t i o n  9  o f  a wheat g l i a d i n ' s  p e p t i c - t r y p t i c - p a n c r e a t i c  

d i g e s t  i s  known t o  be t o x i c  in f o r  c o e l i a c s  (H.J.Cornell e t  a l . ,  Cl in.Chim. 

Ac ta  31,123,1982). We have found t h a t  f r a c t i m s  9  and 2R a g g l u t i n a t e  K 562(S) 

c e l l s  and i n h i b i t  t h e  i n  v i t r o  development of f e t a l  r a t  i n t e s t i n e  and t h e  i n c r e a s e  

o f  e n t e r o c y t r  h e i g h t  occurring i n  o rgan  c u l t u r e  o f  a t r o p h i c  c o e l i a c  mucosa (0.1-0.5 

mglrnl medium). Other p e p t i d e  f r a c t i o n s  o f  t h e  g l i a d i n  d i g e s t  a r e  devo id  o f  such 

i n  v i t r o  e f f e c t s .  F r a c t i o n  2R, a f t e r  i n c u b a t i o n  w i t h  m o r p h o l o g i c a l l y  normal sma l l  

i n t e s t i n a l  rnucosa o f  c o e l i a c s  i n  r e m i s s i o n  and u l t r a f i l t r a t i o n ,  was s t i l l  a b l e  t o  

a g g l u t i n a t e  K c e l l s  and was v e r y  a c t i v e  i n  b o t h  c u l t u r e  systems, a t  l ow concen t ra -  

t i o n  (0.1 mg/ml); on t h e  c o n t r a r y ,  f r a c t i o n  2R was i n a c t i v a t e d  a f t e r  i n c u b a t i o n  

w i t h  normal mucosa. I n  i n t e s t i n a l  mucosa o f  c o e l i a c s  i n  r e m i s s i o n  e i t h e r  a  p r i m a r y  

( o r  secondary) en2yn.e d e f i c i e n c y  o r  some o t h e r  mechanisms may e x p l a i n  these  re- 

s u l t s  wh ich  a r e  c o m p a t i b l e  w i t h  t h e  h y p o t h e s i s  t h a t  t h e r e  i s  a mucosal d e f e c t  i n  

h a n d l i n g  g l i d i n  p e p t i d e s  i n  c o e l i a c  d isease .  
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Pep t ides  from wheat g l i a d i n s ,  A - g l i a d i n  and p r o l a m i n s  f rom c e r e a l s  t o x i c  f o r  coe- 

l i a c  p a t i e n t s  a g g l u t i n a t e  K 562(S) c e l l s ;  t h e y  a l s o  damage i n  v i t r o  c u l t u r e d  f e t a l  

r a t  i n t e s t i n e  and a t r o p h i c  c o e l i a c  mucosa. The l a r g e s t  common sequences among t h e  

i n  v i t r o  a c t i v e  A - g l i a d i n  p e p t i d e s  were -Pro -Ser -C ln -G ln  and - (G ln )3 -Pro - .  The 

f o l l o w i n g  p e p t i d e s  a l l  c o n t a i n i n g  t h e  aminoacid sequence - (G ln )3 -Pro  have been 

syn thes ized :  t h e  p e n t a p e p t i d e  Ty r - (G ln )3 -Pro ,  i t s  dimer and tetrarner and t h e  e p t a -  

p e p t i d e  G l n - P r o - T ~ r - ( C ! n ) ~ - P r o  i n  t h e i r  f r e e  and N - a c e t y l a t e d  forms and t h e  Pyro -  

g l u t a m i c  d e r i v a t e  o f  t h e  h e p t a p e p t i d e  ( P y r  7 ) .  P y r  7  a g g l u t i n a t e d  c e l l s  and i n h ? -  

b i t e d  t h e  i n  v i t r o  development o f  f e t a l  r a t  i n t e s t i n e  (medium's c o n c e n t r a t i o n  

0.5-2 mg/ml); i t  was non t o x i c  on t h e  i n  v i t r o  c u l t u r e d  c o e l i a c  a t r o p h i c  mucosa. 

The N - a c e t y l a t e d  form of  t h e  p e n t a p e p t i d e ' s  te t ra rner  ( 1  mg/rnl) a l s o  damaged t h e  

a t r o p h i c  c o e l i a c  mucosa I n  3  c u l t u r e d  b i o p s i e s .  These r e s u l t s  suggest t h a t  t h e  

sequence - ( G l n ) 3 - P r o  when p a r t  o f  a l a r g e r  p e p t i d e  may be t o x i c  i n  v i t r o  f o r  t h e  

a t r o p h i c  c o e l i a c  mucosa. 
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In an effort to mimic the in vitro situation in CD, the effect 
of gliadin peptides I11 and IV on the biosynthesis of a number 
of BBM hydrolases was studied. Thus biopsies from patients with 
CD in remission were labelled with 35~-methionine for 24 hours 
in the presence or absence of gliadin and a-casein. Sucrase 
(SI), lactase (LPH), maltase (MGA), aminopeptidase N (APN), di- 
peptidylpeptidase IV (DPPIV) and angiotensin-converting enzyme 
(ACE) were immunoprecipitated with monoclonal antibodies and 
analyzed by SDS-PAGE, fluorography and densitometric scannings. 
Gliadin inhibitory effect on the synthesis of the hydrolases is 
expressed as % decrease in labelling intensity versus control. 
Thus SI synthesis was inhibited by 72%, that of MGA and APN by 
85-88%, whereas DPPIV, ACE and LPH were completely absent in 
gliadin-treated biopsies. a-Casein affected the synthesis of SI, 
LPH and ACE by about 35%, APN was not affected whereas DPPIV was 
to about 55 %. These values are significantly lower than their 
counterparts in gliadin-treated biopsies. Conclusion: This in 
vitro system provides therefore a promising approach for study- 
ing the mechanisms involved in the induction of mucosal damage 
at the molecular level. 
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Mannan and N,N'-diacetyl-chitobiose and N,N',N0'-triacetyl-chitotriose p r e v e n t  t h e  

a g g l u t i n a t i n g  a c t i v i t y  on K 562(S) c e l l s  and t h e  damaging i n  v i t r o  e f f e c t  on f e t a l  

r a t  i n t e s t ~ n e  and a t r o p h i c  c o e l i a c  mucosa o f  m i x t u r e s  o f  g l i a d i n  p e p t i d e s  and pure  

A - g l i a d i n  p e p t i d e s  (S .Aur i cch io  e t  al.,J. Ped. G a s t r o e n t e r o l .  and N u t r .  4,923, 

1985).  We separa ted  by  crornatography on mannan-Sepharose 4 -8  of p e p t i c - t r y p t i c ( P T )  

d i g e s t  o f  g l i a d i n s :  1 )  A  smal l  f r a c t i o n  (C) wh ich  was v e r y  a c t i v e  i n  a g g l u t i n a t i n g  

c e l l s  and i n h i b i t i n g  t h e  1 0  v i t r o  development o f  f e t a l  r a t  i n t e s t i n e  ( 2 0  /ml me- Y 
d i m ) .  Bo th  e f f e c t s  were p reven ted  by  t h e  sugars.  2 )  A  much l a r g e r  f r a c t i o n  ( 8 )  

wh ich  i s  devo id  o f  b o t h  a c t i v i t i e s .  These r e s u l t s  show t h a t  o n l y  a few p e p t i d e s  o f  

a g l i a d i n  d i g e s t ,  wh ich  a r e  s p e c i f i c a l l y  bound by mannan, a r e  a c t i v e  i n  t h e  two 

i n  v i t r o  systems. 

P e p t i d e  f r a c t i o n  M in ima l  c o n c e n t r a t i o n  agg lu -  Percentage o f  t h e  
t i n a t ~ n g  a l l  c e l l s  ( m g / l )  t o t a l  d i g e s t  

A) PT d i g e s t  73 100 
8 )  F r a c t i o n  n o t  bound 

by  mannan No a g g l u t i n a t i o n  up t o  4666 92-97 
C) F r a c t i o n  bound by 

mannan 0.8 0.15-0.2 
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