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Abstract
A 59 year old man is presented with a
diagnosis of dermatitis herpetiformis.
Duodenal and skin biopsy specimens from
blisters ofboth recent and late onset were
collected before treatment. Electron
microscopy, immunohistochemistry, and
in situ hybridisation were performed to
analyse the presence of activated
eosinophils and the local synthesis of
interleukin 5 (ILS). Parallel state of
eosinophil activation and IL5 synthesis
was found in the duodenal mucosa with
total flat mucosa and in skin vesicles of
recent onset. It is suggested that duodenal
and cutaneous eosinophils can synthesise
IL5 and then participate in small bowel
and skin lesions.
(Gut 1995; 37: 132-135)
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Dermatitis herpetiformis is a chronic poly-
morphous dermatitis characterised by intense
itching, papulovesicular lesions with predilec-
tion site on elbows, knees, and buttocks, and
deposition of IgA in the dermal papillae of the
skin. Dermatitis herpetiformis is a gluten
sensitive disease that occurs in patients with
appropriate genetic background and sensitised
T cells to gluten protein.1 Dermatitis herpeti-
formis is associated with a high frequency of
the human leucocyte antigens (HLA) Al,
B8, DR3, and DQw2.2 3 Most patients have
intestinal lesions similar to those of coeliac
disease and respond to a gluten free diet.4
Morphometric studies have established that

in duodenal mucosa of patients with coeliac
disease the eosinophil population was con-
siderably increased and returned towards
normal values under gluten restriction.5 We
have recently shown that eosinophils were in
an activated state and released cytotoxic
proteins such as the major basic protein and
eosinophil cationic protein, which could par-
ticipate in mucosal damage.6 This activation
could be mediated by synthesis of interleukin 5
(IL5) protein, which is the main factor for local
eosinophil recruitment and activation.7

In dermatitis herpetiformis, biopsy speci-
mens of skin lesions show characteristic
neutrophilic abscesses in the dermal papillae.8
Presence of variable numbers of eosinophils
have been reported but little is known about
their role in blister formation.9

This prompted us to analyse the following
parameters concomitantly in gut and skin
lesions of a patient with dermatitis herpeti-
formis: presence of activated eosinophils,
synthesis of basic proteins, and expression of
IL5 messenger RNA and protein.

Case report
A 59 year old man was admitted with a 20 year
history of recurrent vesiculous eruption and
recent diarrhoea associated with a 10 kg weight
loss. On admission the patient had a sym-
metrical itching eruption on the extensor areas
of elbows, knees, ankles, and buttocks.
Erythema and papulovesicles were associated
with small bullae at various stages. The diag-
nosis of dermatitis herpetiformis was confirmed
by histological examination and direct immuno-
fluorescence. Multiple biopsy specimens of the
duodenal mucosa showed a total flat mucosa
and crypt hyperplasia related to a gluten sensi-
tive enteropathy. Biological investigations sug-
gested a proximal malabsorption of the small
intestine: macrocytosis, low serum protide,
albumin, vitamin B 12, and folate concentrations
associated with a reduced xylose absorption.
After one month receiving a gluten free diet, the
patient showed clinical, biological, and histo-
logical improvement: the diarrhoea had
decreased and some of the skin lesions located
on the upper body had dramatically improved.
However, after the first month receiving a gluten
free diet, eruption persisted on the ankles, knees,
and buttocks. Thus, dapsone was added (200
mg per day) to accelerate the clinical benefit.

Morphological studies
Specimens were collected before any treatment
by endoscopy from the terminal duodenum
and by skin biopsies on blisters of both recent
and late onset. They were immediately cut into
two parts. One part was fixed in 1% glutaralde-
hyde in cacodylate buffer for one hour at 40C.
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Figure 1: Ultrastructural
aspect of the inflammatory
infiltrate in the duodenal
mucosa ofa patient with
dermatitis herpetiformis.
(A): Plasma cells (PI) are
intermingled with
lymphocytes (L) and
eosinophils (Eo). Close
cytoplasmic contacts are
seen between plasma cels
and eosinophils
(arrowheads). Some
eosinophils have a
cytoplasmic lysis with free
extracellular granules
(arrows). (B):
Ultrastructural aspect at a
higher magnification of an
eosinophil in the duodenal
mucosa. Isolated changes in
cytoplasmic granules with a
disappearance of the central
core (arrows).

After dehydration, samples were embedded in
Epon and further processed for ultrastructural
studies. The other part was fixed in fresh 4%
paraformaldehyde/phosphate buffered saline,
and embedded in paraffin wax. Paraffin wax
blocks were sectioned at 4 g.tm for histochemi-
cal examination, in situ hybridisation, and
immunolabelling. The results were obtained
by systematic assessment of the number of
positive cells per field at magnification 400 and
a minimum of five fields per biopsy specimen
were analysed.

Histochemical examination was performed
with haematoxylin and eosin and May
Grunwald Giemsa for assessing the skin and
gut lesions, and the percentage of eosinophils
in the inflammatory infiltrate. On the follow-
ing paraffin wax sections, tissues were
hybridised with the IL5 35S labelled RNA
probes. The complementary DNA for human
IL5 was subcloned into the Blue Script vector
by standard techniques. In brief, linearised
plasmid was used as template for the synthesis
in vitro of 35S labelled RNA probe
(Amersham-France, Les Ullis, France) com-
plementary to the cellular interleukin messen-

ger RNA (antisense probe). RNA was also
transcribed in the opposite direction and used
as a negative control (sense probe). Antisense
or sense probes (4150 cpm/mm2) were

hybridised with duodenal and skin paraffin
wax sections as previously described.10 To
inhibit the non-specific binding of 35S, tissues
were acetylated in triethanolamine 0.1 M for
five minutes and then in acetic anhydride
0-25% triethanolamine for 10 minutes. Then
to avoid non-specific binding to eosinophils,
prehybridisation was carried out with a solu-
tion containing a non-radiolabelled S-UTP
irrelevant probe for at least two hours at
420C, dithiothreitol was added to the hybridi-
sation buffer, and RNAse A was used for

posthybridisation washings.11 After develop-
ment of the emulsion, tissue sections were
then counterstained with May Grulnwald
Giemsa for examination by light microscopy.
On the following paraffin sections, indirect
immunoenzymatic methods were used to
detect the presence of eosinophil peroxidase,
major basic protein, and IL5 proteins with the
following antibodies: a monoclonal mouse
antibody directed against eosinophil peroxi-
dase (Oncogene Science, USA); BMK-13, a
mouse monoclonal antibody that binds to
major basic protein (TEBU, Le Perray en
Yvelines, France), and a polyclonal rabbit
antihuman IL5 (Genzyme, USA). These anti-
bodies was respectively used at 1/100, 1/50,
and 1/250 and the binding was detected by
means of streptavidin complex (LSAB2 Kit,
alkaline phosphatase, Dako, USA). For
immunohistochemistry, controls included: (a)
omission of the first antibody and (b) substi-
tution of the first antibody by an
irrelevant antibody.

Results

Duodenal mucosa
Total flat mucosa with a dense inflammatory
infiltrate comprising eosinophils at a mean
percentage of 13% per field (range 10-15)
were found on duodenal biopsy specimens.
Ultrastructural analysis of eosinophils per-
mitted characterisation of two kinds of
changes: (a) cytoplasmic lysis with free extra-
cellular granules (Fig lA) and (b) isolated
changes in cytoplasmic granules with an
inverted density of the central cores (Fig 1B).
Whether lytic or not, eosinophils were located
around capillaries and had cytoplasmic contact
with plasma cells (Fig 1).

In situ hybridisation with the IL5 antisense
probe resulted in a staining of 10 to 15% of the
inflammatory cells per field at magnification
400. Controls with the IL5 sense probe were
negative. Similar to in situ hybridisation,
immunohistochemistry with anti-IL5 antibody
resulted in a staining of 10 to 15% ofthe inflam-
matory cells confirming the translation of the
mRNA (Fig 2A). At higher magnification
(X 1000), most stained cells had the morpho-
logical characteristics of eosinophils (Fig 2B).

Immunohistochemistry with anti-major
basic protein antibody showed a staining on 6
to 8% of the inflammatory cells when 12 to
15% of them were stained with anti-eosinophil
peroxidase antibody. Then, the stained cells
pattern was similar by immunohistochemistry
for eosinophil peroxidase and IL5. Controls
without the first antibody or with an irrelevant
antibody were negative.

Skin lesions
Skin biopsy specimens showed a subepidermal
blister surrounded by dermal neutrophils in
skin lesions of recent onset. Eosinophils were
present (5°/O of the inflammatory infiltrate) in
lesions of recent onset but rare in late lesions.
At ultrastructural study, eosinophils were not
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Figure 2: Duodenum:
paraffin wax section of total
flat mucosa. (A): Positive
IL5 immunostaining of the
inflammatory cells of the
lamina propria on paraffin
wax sections (indirect
immunophosphatase
X400). (B): At a higher
magnification, most of the
positively labelled cells have
bilobated nuclei (indirect
immunophosphatase
X 1000).

lytic but had granule changes similar to those
seen in duodenal samples.

Positive in situ hybridisation signals were seen
in recent skin lesions with the IL5 antisense
probe and not with the control sense probe. No
in situ hybridisation staining was obtained in the
skin lesions of late onset. Similar to the duode-
nal mucosa, immunohistochemistry with
anti-IL5 antibody showed a staining of 5% of
the inflammatory cells per field at a magnifica-
tion 400. Most IL5 stained cells had polylo-
bated nucleus at a higher magnification (Fig
3A) and a similar label intensity was obtained
with anti-major basic protein and anti-
eosinophil peroxidase antibody on the serial
sections suggesting that these cells were prob-
ably eosinophils (Fig 3B). Controls for
immunohistochemistry without the first anti-
body or with an irrelevant antibody were
negative.

Discussion
We report for the first time a similar and
concomitant state of activation and IL5 syn-
thesis by both duodenal and skin eosinophils
in a patient with dermatitis herpetiformis
associated with total flat mucosa.

In this patient, eosinophils were numerous
and activated as shown by ultrastructural
changes and immunohistochemical studies in
the duodenal mucosa and skin lesions of recent
onset. Electron microscopy displayed ultra-
structural signs of eosinophil activation such as
extracellular granules or an inverted density
of the central core, or both. Immunohisto-
chemistry showed an extracellular release and
tissue deposition of eosinophil peroxidase and
major basic protein. These cytotoxic proteins
are specific markers of eosinophils and their
release in the tissue are indicators of activa-
tion.12 In the gut, these ultrastructural and
immunohistochemical findings parallel the
results previously seen in the duodenal mucosa
of patients with coeliac disease.6 In skin lesions
of patients with dermatitis herpetiformis, many
reports have emphasised the role of neutrophils
in the pathogenesis of blister formation.13
Eosinophils are present in the cellular infiltrate,
however, and could participate in bullous
formation as high blister eosinophil cationic
protein concentrations have also been

Figure 3: Skin biopsy ofa blister of recent onset. (A):
Positive ILS immunostaining in the superficial dermis on
serial paraffin wax sections (indirect immunophosphatase
X 1000). Most labelled cells have a bilobated nucleus. (B):
Positive eosinophilperoxidase immunostaining of cells with
bilobated nucleus on paraffin wax sections (indirect
immunophosphatase X 1000).
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reported.'4 Thus it is probable that in derma-
titis herpetiformis, mucosal intestinal damage
and skin blister could be partly related to the
toxic effects of activated eosinophils.

Another parallel finding in the duodenal
mucosa and skin lesions of this patient was that
activated eosinophils expressed IL5 mRNA
and synthesised the related protein. Expression
of IL5 mRNA by eosinophils has been shown
in jejunal mucosa of patients with coeliac
disease.7 IL5 exerts a wide range of effects on
eosinophils: it supports the proliferation and
terminal differentiation of eosinophilic pre-
cursors15 as well as the prolonged survival of
eosinophils in vitro.'6 It is also a selective
chemotactic agent for eosinophils and a potent
activator, leading to release of specific cationic
proteins like major basic protein or eosinophil
peroxidase.17 The local synthesis of IL5 in skin
and duodenum of this patient with dermatitis
herpetiformis might contribute to the prolifer-
ation, adhesion, and activation of eosinophils.

Similar to coeliac disease, where eosinophils
and IgA plasma cells are closely associated in the
mucosa,6 we found a structural relation between
eosinophils and plasmocytes in duodenal
mucosa of the patient with dermatitis herpeti-
formis. Such an association was not studied in
the skin but dermatitis herpetiformis is charac-
terised by deposition of granular IgA in dermal
papillae.8 IgA is the most abundant Ig isotype in
secretions and can bind to eosinophils by Fca
receptors.'8 19 Recently, Dubucquoi et al have
shown that IL5 was identified in eosinophilic
granules mainly after stimulation with IgA
immune complexes.20 In view of these results, it
*can be hypothesised that duodenal and skin
eosinophils could secrete IL5 after activation by
IgA. Therefore, autocrine effects of IL5 can also
be discussed, as IL5 membrane receptors have
been described, specially expressed on tissue
eosinophils.21
Gut and skin are important immune sys-

tems. Gut comprised specialised lymphoid
structures namely the mucosa associated
lymphoid tissue. A well defined cell traffic
regulated in part by expression of adhesion
molecules has been described between the gut
and different tissues of the body.22 As infiltrat-
ing lymphocytes in the skin and the duodenal
mucosa of patients with dermatitis herpeti-
formis expressed some identical lymphocyte
homing receptors,23 we hypothesised that
intestinal cells triggered by gluten could enter
the skin as a result of the homing process. The
granular deposits of IgA in the skin could then
activate the effector cells such as eosinophils,
which can then synthesise IL5 and cytotoxic
proteins. The persistence of cutaneous IgA
deposits in patients with dermatitis herpeti-
formis receiving a gluten free diet24 could
explain the slow disappearance of skin lesions
compared with the intestinal lesions.

Dermatitis herpetiformis is a blistering skin
disease associated with a gluten sensitive
enteropathy. Many patients with dermatitis
herpetiformis have both intestinal and cuta-
neous manifestations, which can be controlled
by a gluten free diet.4 This suggests that
mucosal immune response is important in the

pathogenesis of dermatitis herpetiformis and
that skin and intestinal mucosa share some
immunological identities. The concomitant
state of activation and IL5 synthesis by duode-
num and skin eosinophils represent a common
pathophysiological abnormality that reinforces
this hypothesis.
This work was supported by the Centre Hospitalier Regional
Universitaire Lille (contract 93-02) and the Reseau Clinique
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