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Ab.wrac1. Jejunal biopsy spec,mcns were obtained from ten 

patients wnh severe arnpic derma1itis and J 5 controls. Light 

microscopical examination of hematoxylin-eosin stained 
sections showcd normal condition:. in all atopic patients and 
intrn-cpithelial lymphocyte counts did 1101 differ significanlly 
from counts in controls. Scunning clectron-microscop1cal 
examination demonstrated minor mucosal changcs in fi,e 
or the atopic patient,. lmmunohistochemical studies did not 

re,eal any significant changes in 1he class proportions and 

numbers or jcjunal immunoglobulin-producing cells. 

Food proteins and intestinal bacterial antigens con

stitute thc major gut-derived antigenie challenge 

to the body. Recent studies ha..,e demonstratcd that 

proteins can penetralc the mature intestinal mucosal 

barrier under physiological conditions and reach 

both thc submucosa and the systemic circula I ion as 
intact, undigested macromolccules ( 18, 19, 20. 21 ). 

Such proteins may function as antigens in the host. 

The induction of tolerance is complcx and 

depends among othcr lhings on activation of sup

pressor T cells (2), the filtcring rolc of thc I iver ( 17), 

and the effect of small doses of absorbed antigen 

which inducc a state of "low zonc tolerance" ( 15). 

One of the most important components of specific 

host defence is the production of intcstinal anti

bodies; thus secretory lgA plays a major role in 

the immunological inhibition of absorption of 

undegraded macromolccular material of food or 

baclerial origin (I, 10). 

Low serum levcls of lgA have been reported in 

healthy infants at thc age of 3 months who later 

became atopic (16). and in childrcn with acute 

gastrocnteritis who later bccame hypersensi1ive to 

cow's milk (9). Furthermore the frequency of lgA 

deficiency has bcen reported to be high in patients 

with atopy ( 12). 

In many cases of atopic dermatitis, allergy to 

food antigens occurs. and exacerbation of thc 

dermatitis after oral provocation of antigen has 

been reported (8). In a controlled study, antigen

avoidance diet afforded clinical improvement in 

children with atopic dermatitis (3). and the bene

ficial effect of such a diet is known to many 

clinicians. 

To investigatc whether patients� ith atopic derma

titis show intestinal abnormalities, we havc per

formed histological, immunohistochcmical and elec

tron-microscopical investigalions of the jcjunal mu

cosa obtained from 10 patients with scvere atopic 

dermatitis (AD). 

MATF.RIAL AND METHODS 

Pa1ic,,r ma1erlal. Three femalcs and 7 males. mcan age 26.4 
ycars. ransc 16-38 ycars, werc investigated. All had suffcrcd 
from dcrmatitis ,mce carly childhood and most of them 
had a history or allergic rhimtis, asthma or urt,caria, in 
addition 10 the dermutitis. Meun serum lgE "a, clevatcd and 
all patients demon,trated immediatC•lype hypersen�itivity 
reactions 10 various allergens. They recei,ed local 1rca1men1 

and .intihistamines, bul no in1ernal steroids. 

Se,cn men and 8 womcn. mcan age 41 (range 12 77) years 

,erved as controls. Most or them had abdominal complaints, 

but their jejunal mucosa was histologic:111) normal, and 

e�tcn,ive il1\es1igation did not reveal any organic disca,c. 

Tfasue prepara1io11s 

Se,eral spccimens were obtained under fluoroscopic control 
from the proximal jejunum of cach patient by mcans or a 
multiple b,opsy capsule. 

One spccimen was fixed in formaldehyde and staincd "ith 
hematoxylin�eo�in for light ... microscopical examination. 
Anothcr specimen was fixed in glutaraldehyde and processcd 

for scanning electron microscopy. A third specimen "as 
fixed in cold 96•. cthanol to precipitate diffusible proteins. 
and thc fourth specimen was e,1rac1ed in cold pho,phatc• 
bufrcred salinc for 48 h 10 facilitate registration of lg
containing cells (5). 



Table l. lntra-epithe/iaf fymphocyte counts in sections 
of jejuna/ mucosa from patients with atopic dermatitis 

and from controls 

Atopic 
dermalilis 

Controls 

Number of 
subjects 

10 
JO 

lmm1111ohistoclw111ical procedures 

Number of lymphocyles 
per 100 cpithelial cells 

Mean S.D. 

9.5 
10.9 

3.7 
2.5 

Range 

5.0-15.6 
7.7-15.0 

Serial paraffin sections were cul al 6 ttm and incubatcd with 
"green" lfluorescein) and "red" (rhodamine) rabbit lgG 
conjugates, showing specificity for lhc five human lg classes. 
The charactcristics of lhese reagenls, the conjugate combina
tions used in paired s1aining, and the fluorescenc-e microscopy 
conditions have been described previously (5). 

Cell registro1io11 

Double-exposed colour slides covering a dcfined "mucosa1 
tissue unit" (4) constituting a 6 tim thick and 500 ,,.m wide 
block of tissuc including the mucosa al full depth from the 
muscularis mucosae to the surface, werc projected on a paper 
screen. From such registration of paired staining, differential 
counts of the three major immunocyte classes (lgA-, JgM
and IgG-prodvcing cells) were recorded for each mucosal 
unit. Data wcre obtained in absolute figures and as immuno
cyte class ratios. 

lntra-epithelial lymphocytes (6) wcrc counted in hema
toxylio-eosin-stained sections and compared with the counts 
in I O controls. Data were obtained as number or lymphocytes 
per 100 epithelial cells; a total of I 000 epithelial cells were 
included in each case. Wilcoxon's two-sample test was used 
for statistical comparisons. 

A scanning electron-microscopical ,:;tudy was performed 

with the glutaraldehyde-fixed specimens. 

RESULTS 

Examination of hematoxylin-eosin stained sections 

from the proximal jejunum of 10 patients with 

severe atopic dermatitis showed normal histological 

conditions in all patients. Intra-epithelial lymphocyte 

counts did not differ significantly from the counts 

in 10 controls (Table I). 

Scanning electron-microscopical examination 

showed some minor changes in 5 of the 10 investi

gated patients, i.e. occurrence of ridges in a higher 

number than normal. The height of the villi varied 

but they were of normal thickness. The surface 

appeared normal, with characteristic foldings and 

epithelial pattern. 

Jmmunochistochemical investigation was per

formed with jejunal specimens from 7 atopic pati-

/mmunofogical i11vestigalions oj the gut 79 

ents and 15 controls. The results are presented in 

Table Il. The mean total number of lg-producing 

cells tended to be decreased (but not significantly so) 

in the atopic patients. No differences were found in 

the percentage class distribution of the immuno

cytes. fgD- and lgE-producing cells were rare, but 

in atopy, cells with a speckled staining for TgE were 

regularly observed in the lamina propria. These 

cells were easily distinguished from lgE-producing 

cells, and apparently represented mucosal mast cells 

with bound lgE. 

DlSCUSSJON 

To our knowledge, this is the first immunohisto

chemical study of the gut mucosa in atopic denna

titis. A prelirninary study of 7 o[ our atopic patients 

indicated a reduced number of jejunal Tg-producing 

cells, although the immunocyte class proportions 

were found to be unaltered compared with controls. 

As we fett that some of the mucosal biopsy speci

ments were of unsatisfactory quality, the study was 

repeated in a new series of 7 patients (Table 2); in 

only one case did the total number of Ig-producing 

cells fall below the normal lower range (52 vs. 86 

cells), and the atopic group as a whole showed only 

a slight trend towards reduced cell nun1ber. More

over, the immunocyte class proportions were again 

quite normal. This study, therefore, gives no good 

support for the idea that a defect of the secretory lgA 

system may give rise to an increased absorption of 

intestinal antigens as part of the pathogenesis of 

AD. However, it does not preclude that such a 

defect may be present temporarily during the sensi

bilization period, and individual variations may 

well persist. The possibility of a qualitative defect 

in the secretory lgA system should also be eon-

Table IL Distribution of immunog/obu/in-prod11ci11g 
cells in an average "mucosal tissue unit" oj jejunaf 
muco.1·a from patients with atopic dermatitis and Ji·om 

co11trofs 

Mean percentages 
(observed range) 

IgA 
lgM 
lgG 

Number of cells 
(Observed range) 

AD patients 
(n-7) 

80 (64-89) 
17 (10-25) 

3.0 (0.3-14) 

122 (52-210) 

Controls 
(11= 15) 

79 (67-88) 

18 (10-31) 
2.6 (0.6-6) 

131 (86--199) 






