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Introduct ion

It was not unti l the introcluction of the peroral biopsy capsule in the 50s that
made i t  possible to niake more detai led histological  studies of  the je junal  mucosa
in coel iac disease (CD).  Af ter that  t ime there was a shi f i  in the dia_enosis of  CD
to be basecl  on morphological  chan-ees in an intest inal  b iopsv and i ts relat ion to
gl iadin exposure.

Dirrin-q the last 20 years several stuclies have shown diffèrent immunologi-
cal  phenomeni- ì  associated to CD increasing the suspic ion that the disease is
based on i ìn immunological  mechanism and not due to a nonimmunological
toxic react ion of  g l iadin pept ides.

The aim of  th is paper is to descr ibe these immunological  phenomena and
su-qgest how they can fit to an immunological model that indicate iÌn arl lergic
mechanism for CD. CD is of ten manif 'ested with atypical .  mi ld or no abdominal
symptoms. It has been reported thitt 50ltc of f irst-deeree relatives to CD patients
are asymptomat ic despi te typical  morphological  a l terat ion in intest inal  b iopsies

[ [ l  and in a Swedish populat ion only I  out  of  5 adul t  CD pat ients had cl in ical
symptoms [2]  in contrast  to ear ly chi ldhood when most pat ients have cl in ical
symptoms. Therefore.  when discussing imniunolo-eical  mechanisms in CD i t  is
important to point out if i t is discussed in relation to the morpholo_eical alteration
in the intest inal  mucosi ì  or  in relat ion to c l in ical  svmDtoms.



Genet ic Predisposi t ion

I t  is  wel l  establ ishecl  thut  in f i rst-c lesrec relat ives to CD pat ients the prcva-
lence is increased 5- l5 t i rncs compurcd to the -ueneral  populat ion indicat ing a
genet ic precl isposi t ion [3-61. t t  has also been known for many years that  CD is
highly l inked to MHC genes. The strongest associat ion is wi th the HLA-
DR3DQw2 haplotype which is ol ' ten fbunci  in other diseases with autoimmune
reac t ions  t7 ,8 l  Th is  assoc ia t ion  to  au to immune rcac t iv i t y  i s  be l ieved to  be  o f
more biological  re levance for CD than a possible role of  the MHC _eenes for
restr icted ant igen presentat ion in th is diseese. Despi te al l  these resul ts,  environ-
mental factors, except -eliadin. may play a role since there is only 707a concor-
dance for CD in monozvgot ic twins and 40o/o in F{LA-ident ical  s ib l ings [9] .

Lymphocyte lnfi l tration in Relation to Tissue Morphology

Infi ltration of lymphocytes into the lamina propria and an increased clensity
of  intraepi thel ia l  lymphocytes ( lEL; are character ist ic pathological  f indings ar
biopsy in CD. However. this is not specific for CD and can be seen in food-sen-
si t ive enteropathies and Crohn's disease probably indicat ing an immunological
hypersensitivity. In dermatit is herpetiformis (DH) about 5o/a of the patienrs have
normal jejunal mucosa but it is infi l trated by lymphocytes which decreased afier
gluten-free diet  [101. In relat ion to that ,  recent ly an overrepresentat ion of  one
TCR var iant  I  l  l  o i  the inf i l t rat ing lymphocytes was shown in CD su_qgest ing a
role of  these cel ls in the diseasc.

The graft-versus-host (GvFI) reaction has been used as an animal model to
stuciy the immune-mediated intest inal  damage to explain the v i l lus atrophy and
lymphocyte infi l tration. In this moclel it could be shown that the T lymphocyres
were necessary for  the typical  mucosal  changes [2.  l3] .  [n another exper imental
c lesign with mi lder GvH react ion the mucosal  changes resembled the inf i l t rat ive
lesions descr ibed in DH pat ients and CD f i rst-c legree relat ives wi th normal v i l lus
morphology.

Sensitization to Gliadin

Gl iadin in an aqueous solut ion binds [14] in a lect in- l ike manner to ret icul in
f ibers in cr ,"-ostat  sect ions of  mammal ian t issue. The phenomenon has been used
in an indirect immunof-luorescence assay [5] to detect IgA antigliadin antibod-
ies (AGA). The pattern obtained shows the same distribution as the Rl pattern
described tbr reticulin antibodies by Rizetto and Doniach [6]. This patrern also
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cor responds to  an t ienckrmys ium ar r t ibo i l ies  (EVIA)  [ l71  and an t i -hur r - ran  je junum

ant iboc l ies  rJ . \B)  t lS l  c lcscr ibed la te r  on .  Th is  shor ,vs  a  c lose  rc l l t ion  bc tween

-sl iaci in ancl  ret icul in i ibres in connect ive t issue. I t  has also been sl to 'uvn that CD
sera react wi th the s l iacl in-c ler ivccl  pept ides that contain the sequences that have
the most damaging propcrt ies in in v i t ro organ cul ture of  coel iac srnal l  intest ine

[9]  indicat ing that the sera nray react wi th s imi lar  structures 1201. Hor.vever.  not
al l  CD pat ients have AGA in their  sera.  In one stLrdy.  3 subjects wi th CD but
without serum AGA had AGA in t ì reces. indicat ing that faecal  ant ibodies may
precede serurn ant ibodies [2]  l .

Autoimmune Reaction to Connective Tissue Constituents

Ant i ret icul in ant ibodies (ARA) in CD was f i rst  c lescr ibed in the ear ly 70s
r"rsing inclirect immunofluorescence 1221. Cryostat sections from liver and kiclney
were used as substrates showing typical  ret icul in staining of  connect ive t issue
f ibres surrounding the renal  tubules.  g lomerul iancl  hepat ic s inusoids [231. When
cryostat sections fì 'om the primate gastrointestinal tract were used as substrate,
the irnmunofluorescence patterns were described as antiendomysial antibodies.
(EN,IA) [7]  in oesophagus sect ions and as JAB in hurnan je junal  sect ions [81.
With indirect  imnrunoelectron microscopy i t  could be shown that these ant ibod-
ies do not bincl  to the col lagen f ibres but to amorphous m:ì ter ia l  surroundins
these f ibres [241. Later on. Vkik i  et  a l .  [25]  idcnt i f iecl  extracel lu lar  matr ix non-
col lagenous protein molecules that  speci f ical ly react wi th CD pat ient  sera I_qA
ancl  they coulc l  isolate these ant igens from a f ibroblast  l ine [26J. The ant igens
isolated from the fibroblast l ine absorb both ARA and EMA. Different t issue
absorpt ion studies show a high degree of  cross-react iv i ty between ARA, EMA
ancl  JAB 118,23.211.

These tissue autoantibodies are not relatecl to clinical symptoms since they
could be shown in asymptomat ic CD pat ients [291. In a fo l low-r-rp study of  7
ARA-posi t ive relat ives to CD pat ients but wi th normal mucosa revealed 2 fur-
ther cases of  CD and I  of  DH dur ing the next 3 years [301. Furthermore. in chi l -
dren these autoant ibodies showed a lower sensi t iv i ty than ant i_sl iadin ant ibodies
to ident i iy  CD in chi ldren below 2 years of  age [31].

Toxicity to Biopsies

When intestine from a patient with untreated CD was culturecl with gluten
the disease state was cont inuecl  [32]  in contrast  to intest inal  t issue from CD
pat ients in remission is cul tured lv i th -uluten [33].  This suggests that  _sluten is not
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cl i rect ly cytotoxic to coel iac je jLrnal  mucosa but require s an ef f  ector ntcchanism.

ln co-cul ture exper iments [34]  i t  has been demonstrated that. je jLrrral  t issue frot l t

a  CD pat ien t  in  re rn iss ion  becomes susccpt ib lc  to  the  tox ic  c i f -ec t  o f 'g lu ten  i f  i t  i s

co-cul turecl  wi th c l iseasecl  t issue. This incl icates that the mucctsa of  CD procluccs

meci iators or act ivated cel ls that  incluce the t1 'p ical  CD changes. This has been

taken as strong evic lence for a role of  immune mechanisms in the pathogcne sis of

cD [351 .

lgG Antibodies to Food Antigens

Precipi tat ing ant ibodies to a var iety of  foocl  ant igens have been shown since

the 70s in both children and adults with CD. The incidence falls atier a period

with glLrten withclrar,val  [ ,  2]  and morphologicai  improvement [36,  37].  The tgG

subclass prof i le is s i rn i lar  to food ant ibodies [38]  in other non-CD pat ients.  This

increased production of IgG food antibodies is accompanied with a raised num-

ber of  I -eG-producing cel ls present in the coel iac lesion ref lect ing an imbalanced

immune response to gluten and probably also to other dietary ant igens [391. IgG

ant ibodies to gl iadin have hi-uher sensi t iv i ty to CD in most studies ancl  has been

suggested to be related to clinical syrnptoms. Vloreover. IgG food antibodies are

increased in early chilclhoocl in both CD patients and normal subjects.

lmmune Complexes

The sequent ia l  morphological  chan-tes which take place in the CD intest inal

mucosa af ier  g luten chal lenge have been studied to elucic iate the role of  i rnmu-

nological  mechanisms in CD. Lamina propr ia [40,411 was inf i l t rated by eo-

sinophi ls and neutrophi ls af ier  4 h.  This t ime course is more compat ib le wi th a

type I I I  react ion than type I  or  type IV and this is in agreement wi th immunof lu-

orescent studies showing deposi t ion of  complement ancl  immunoglobul ins in the

region of basement membrane 142-441.

Conclusion

Increasing evic lence shows that immunological  and int lammiì tory factors

are involvccl  in the mucosal  destruct ion of  CD but there is no clear speci f ic i ty for

this enteropathy. Durin-g recent years, interest has focused on the mucosal infi l-

tration oi lyntphocytes. These lymphocytes seem to infi l trate the tissue before

cl in ical  symptorns and atrophy of  the v i l lus develop and can be recrui ted af ter
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gluten chal lcn-uc.  However.  the speci l ' ic  cr l r rc lat ion to gl iacl in or t issuL- ant igcrìs
has not been provcn since the react ion can bc obtainecl  dcspi te ubsence of 'AGA
anc l  EMA.  The rnucosa l  a l te ra t i< lns  se t :n  in  CD huve rnan ' , , s i r t r i la r i t ies  to  o therT-
ce l [ -mec l ia ted  in j i r r ies  o f  thc  in tes t ina l  mucosa such as  GvH reac t ion .  A  type  tV
react ion seems to be the most l ikely al lergic react ion type for th is t issue react ion
but  wou ld  no t  exp la in  the  var iab i l i t y  in  c l in ica l  symptoms.  The a f f in i t y  o f
gl iadin to rct icul in f ibres 'uvoulc l  induce a T-cel l -c lependent hapten react ion wi th
an autoimmune react ion as a secondary phenomenon. This is fur ther indicatecl
by the decrease of  both these ant ibocl ies af ter  instruct ion of  g luten-free diet .

Since i t  is  known that increaseci  permeabi l i ty  is  a basic feature of  CD, al l
factors for  a type I I I  a l ler-s ic react ion i r re present in CD to explain one important
mechanism for the c l in ical  symptom in the disease. I_sG food ant ibodies are
related to c l in ical  symptoms and immune deposi ts can be detected in the mu-
cosal  t issue in CD.
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