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T he  e x a c t pa thom eohan ism  o f je ju n a l dam age caused b y  g liad in  in  
coeliac d isease h a s  n o t been  clarified . 0 .3  g  o f g lu ten  p e r  kg  b o d y w e ig h t 
w as ad m in is te red  to  14 ch ild ren  a ffec ted  b y  coeliac disease, be ing  o n  g lu ten - 
free d ie t, five h o u rs  before je ju n a l b io p sy . T h ere  w as no change m  th e  n u m 
b er o f in tra e p ith e lia l lym phocy tes an d  eosinoph ils  while ce llu lar in f il tra t io n  
of th e  la m in a  p ro p r ia  exh ib ited  a  m a rk e d  in crease  and  th e  n u m b e r o f m a s t-  
cells p e r  tissu e  u n i t  sign ifican tly  dec reased  as  com pared w ith  c o n tro ls . I t  is 
concluded  th a t  m ast-ce lls  m a y  p lay  a n  im p o r ta n t role in  th e  m ech a n ism  of 
g lu ten  in d u ced  je ju n a l dam age.

The central event in coeliac disease 
is a jejunal damage elicited by glia
din in sensitive individuals. While on 
gliadin containing diet they develop 
villous atrophy, epithelial flattening, 
increased synthesis of epithelial cells 
and increased cellular infiltration of 
the mucosa. Since the exact patho- 
mechanism of gliadin sensitive entero
pathy is not clear, the large number 
of hypotheses is not surprising. Re
cently, the eventual role of mast-cells 
has been put forward [6].

Mast cells, originating from the mes- 
enchyma, play an outstanding part 
in tissue growth and regeneration and 
they participate in inflammatory and 
immunological processes as well. They 
are found in great numbers in organs 
exposed to the external environment. 
They contain granules which markedly 
influence adjacent tissues if released 
from the cell. A decrease of the mast
cell number has been observed in the

jejunum of patients affected by coe
liac disease if continuously exposed 
to gliadin [4, 5], and increased tissue 
levels of histamine have been ob
served under such circumstances [2].

This has prompted us to investigate 
the effect of a single dose of gliadin 
on the number of jejunal mast-cells 
in children with coeliac disease keep
ing a gliadin free diet and undergoing 
routine rebiopsy.

Ma t e r ia l  and Methods

S tu d y  group. T his com prised 14 c h ild re n  
ran g in g  in  age from  7 to  16 (m ean , 10) 
y ea rs  in  w h o m  persistence of g liad in  se n 
s itiv ity  in  c lin ical rem ission in d u ced  b y  
g liad in -free  d ie t h a d  been te s te d  b y  ré in 
tro d u c tio n  o f  g lu ten , w ith o u t p e rfo rm in g  
a  second  b io p sy  (th is w as th e  case  b e fo re  
th e  p u b lic a tio n  of E SPG A N  c r i te r ia  [7 ]) 
an d  all p a t ie n ts  h a d  show n e x a c e rb a tio n  o f 
coeliac d isea se  sym ptom s a f te r  th e  te s t .  T h e  
second  b io p s y  prescribed  b y  th e  E S P G A N
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p rin c ip le s  w as now  pe rfo rm ed  in  o rder to  
t e s t  th e  effect of g liad in -free  d ie t. The 
c h ild re n  h a d  been keep ing  th e  d ie t fo r 2 
to  6 y e a rs .

C ontro l group w ith coeliac disease. 13 p a 
t ie n ts  w ith  confirm ed coeliac d isease  were 
se le c te d  o n  th e  basis o f h is to lo g ica l f in d 
in g s o b se rv ed  a t  th e ir  second  je ju n a l  biopsy, 
c o m p a ra b le  w ith  th e  f in d in g s o f  th e  s tu d y  
g ro u p  in  re sp ec t of m a in  p a ra m e te rs , v il- 
lu s /c ry p t  h e ig h t ra tio  a n d  in tra e p ith e lia l 
ly m p h o c y te  count. T h e ir  m e a n  age w as 
5 .4  y e a rs , w ith  a  range from  3 to  12 years.

H e a lth y  control group. 11 ch ild ren  a d 
m i t t e d  fo r evalua tion  of s tu n te d  g row th  
in  w h o m  je ju n a l b io p sy  d em o n s tra ted  
n o rm a l findings. T he ir m e a n  age  w as 6.6 
y e a r s  ran g in g  from  1 to  13 y e a rs .

T h e  ch ild ren  of th e  s tu d y  g roups re 
c e iv e d  0.3 g /kg body  w e ig h t g lu te n  (Aleu- 
r o n a t ,  B la ttm a n n  Co). J e ju n a l  b io p sy  w as 
p e rfo rm e d  b y  a  p aed ia tric  W a ts o n  capsule 
5 h o u rs  la te r . The specim en  w a s  ta k e n  from  
th e  duo d en o -je ju n a l ju n c tio n , fixed  in  fo r

m ol a n d  em bedded  in  pa ra ffin . 5 p m  sec tions 
w ere  s ta in e d  w ith  m ethy lene  b lu e  and  
ex a m in e d  b y  m icroscopy, u s in g  a n  ocu lar 
lens p ro v id e d  b y  a  re c ta n g u la r  g rid , a t  
640-fold  m agn ification . M ast-ce lls  and  
eosin o p h ils  w ere counted  in  1 m m 2 areas . 
Cells s i te d  in  b o th  th e  v illi a n d  b e tw een  
th e  c ry p ts  w ere counted . T h e  n u m b e r  of 
in tra e p i th e l ia l lym phocy tes p e r  100 ep i
th e l ia l  cells w as ca lcu lated , a n d  th e  ra tio  
o f v illu s  a n d  o ry p t he ig h t w as  a lso  m ea 
su re d .

R esults

Figure 1 shows the number of in
traepithelial lymphocytes. There was 
no difference in this respect between 
the study group and the control group 
of patients affected by coeliac disease. 
Similarly, there was no difference in 
the villus/crypt height ratio (mean
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ratio =  2.45 in coeliac controls and 
2.6 in the study group).

There was, however, a difference of 
cell count per 1 mm2 lamina propria. 
In the coeliac control group this value 
was 1.23 times while in the study 
group 1.92 times higher than in the 
healthy controls. This means that in 
sensitive patients the single gliadin 
load provoked an increase in cellular 
infiltration of the lamina propria 
(Fig. 2).

In addition, significant changes in 
the mast-cell counts were encountered 
(Fig. 3). This figure was identical in 
healthy and unloaded children with 
coeliac disease (mean, 89.7 ±  20 SD 
and 87 ±  26 SD, respectively) while 
5 hours after gliadin loading markedly 
lower values were obtained (mean, 
32.4 ±  10.5 SD); this represents a sig
nificant difference (p <  0.01).

The findings are summarized in 
Table I.

T able  I

A ll v a lu e s  a re  expressed a s  m e a n s  ±  SD

n IEL 
per cent

Height
ratio

villus/crypt
Cell count 
per mm*

Eosinophil
count/mm2

Mast-cell 
per mm*

H e a lth y  controls 11 10.4 ±  3.2 3.4 1800 131 ±  27.6 89.7 ±  20

C ontro l patients with 
coeliac disease 13 17.2 ±  4 2.46 1990 ±  499 125 ±  24.4 87 ±  26

G lu ten  loaded patients 
w ith  coeliac disease 14 18.6 ±  4.3 2.6 3460 ±  843 124.6 ±  29 32.4 ±  10.6

p. betw een coeliac loaded 
p a tien ts  and controls N.S. N.S. p <  0.01 N.S. p <  0.01

IE L : intraepithelial lym phocyte
All values are expressed as m eans d; SD

D i s c u s s i o n

Serial biopsies performed in pa
tients with gluten sensitive entero
pathy after a single load of gliadin 
showed pronounced changes in the 
jejunal mucosa within a few hours 
[1, 3]. These observations have made 
us to perform a single biopsy five 
hours after the ingestion of gluten.

The dose and nature of the gliadin 
fraction used in loading is not indif
ferent. Anand et al. [1] applied a large 
dose (40 g) of fraction В while Marsh 
et al. [6] used a relatively small dose

of digested gluten (100—1500 mg). 
In this study gluten, containing all 
gliadin fractions, was used in a dose 
of 0.3 g/kg body weight, recommended 
for combined gliadin-xylose loading 
tests [9] and the degree of pathologi
cal changes is probably influenced by 
the dose of gliadin. Dose-dependence 
was encountered in the intraepithelial 
lymphocyte count 12—48 hours after 
loading [6], but in this study no 
similar change was demonstrated 5 
hours after ingestion of the provoking 
agent.

A characteristic change induced by
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gluten loading is an increased cellular 
infiltration of the lamina propria [1, 
3]. In this study the increase was 
attributable to an increase in the 
number of lymphocytes and poly
morphonuclear granulocytes but not 
of eosinophils. Kósnai et al. [5] ob
served a significant increase in eosino
phil count in untreated children with 
gluten sensitive enteropathy; this has 
been confirmed in the present study. 
In order to determine the exact time 
of onset of an increase in tissue eosino- 
philia, serial biopsies would have been 
necessary but we did not perform 
biopsies before loading for ethical rea
sons. Similarly, serial biopsy after 
loading does not seem justified in 
children. Moreover, serial biopsies per
formed by the blind method may fur
nish misleading results since it may 
happen that a subsequent specimen 
is taken from the zone of reaction of 
the preceding biopsy. For these rea
sons we preferred to compare the 
findings of the study group with those 
obtained in unloaded children with 
treated coeliac disease exhibiting 
comparable histology.

Marsh [6] suggests that oedema of 
the lamina propria, damaged basal 
membrane, epithelial detachment and 
necrosis (“intraepithelial bleb”), fibri
nogen deposition due to increased 
vascular permeability and erythro
cyte aggregation all point to the role 
of mast-cells in the pathomechanism 
of gliadin induced jejunal damage. 
Dollberg et al [4] showed mast-cell 
degranulation following gluten load
ing while Challacombe and Dawkins 
[2] found increased tissue histamine

levels. It is well known that the bulk 
of histamine in the intestinal wall is 
present in the mast-cells [8]. Kósnai 
et al [5] have shown that the number 
of mast-cells is significantly lower in 
untreated patients than in children 
with treated coeliac disease. Strobel 
et al [И], however, obtained results 
contradicting those of Dollberg et al. 
[4] and Kósnai et al [5]: they demon
strated increased mast-cell counts in 
the jejunum of untreated patients 
with gluten sensitive enteropathy. 
Strobel et al [11] explained this dif
ference by the fixation technique 
being different in these studies [10] 
and in addition there are more imma
ture mast-cells with a low proteo
glycan content if the condition is un
treated and fixation and staining prop
erties of these young mast-cells may 
be quite different. The high histamine 
level in untreated patients is more 
compatible with an increased number 
of mast-cells. In our opinion, there 
may be an additional factor: mast- 
cells exhibit a refractory period after 
degranulation and during this period 
the granules are resistant to staining. 
It is not beyond imagination that 
some authors happened to fix their 
specimens during the refractory period 
while others did that thereafter.

In this study, fixation of the speci
men was carried out 5 hours after 
loading, i.e. certainly during the re
fractory phase following degranula
tion. The role of mast-cells has been 
confirmed once again since their num
ber — more correctly, the number of 
mast-cells susceptible to staining — 
appeared to be markedly reduced
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after the single dose of gliadin. In our 
study we applied a traditional fixa
tion and staining method subjecting 
the specimens to staining at the same 
time; materials from all groups were

fixed by the same method. At the 
moment we cannot decide whether de
granulation is performed via IgE me
diation or by non-immune reactions. 
This would need additional studies.
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