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Eosinophil Activation in Wells' Syndrome Demonstrated Immunohistochemically with Antibodies
Against Eosinophilic Cationic Protein

Sir,

The important role of the eosinophilic granulocyte has been

recognized in a number of skin disorders. The mediators

released are especially important in defence against parasites

and bacteria, but the toxic proteins may also cause damage to

keratinocytes (1). The number of eosinophilic granulocytes in

peripheral blood and tissue has been reported to correlate well

with clinical severity in disorders such as allergic bronchial

asthma, allergic rhinitis and atopic eczema (2). The clinical

effects are thought to be mediated partly through cationic

proteins released from the eosinophils (3). The granules in the

eosinophilic granulocytes have been shown to contain 4

predominant cationic molecules with cytotoxic properties,

including eosinophilic peroxidase, major basic protein,

eosinophilic cationic protein and eosinophil-derived neuro-

toxin (4).

Recurrent granulomatous dermatitis with eosinophilia was

®rst described by Wells in 1971 (5). Typically, single or

multiple lesions erupt on a limb, the face or the trunk, after a

short prodromal itching or burning, and blistering may occur.

The skin is usually restored after a few weeks, although

recurrences over many years are common (6).

Histopathologically, different stages have been described; in

the acute stage the dermis is in®ltrated with leukocytes,

especially eosinophils, and shows oedema. In the subacute

phase histiocytes together with eosinophils adhering to

collagen bundles (``¯ame ®gures'') dominate the picture,

and in the later stage microgranulomas with histiocytes are

present (7, 8).

In order to investigate the role of eosinophilic proteins in

Wells' syndrome, biopsies from 2 patients with this rare skin

disorder were reacted immunohistochemically with antibodies

against the eosinophilic proteins eosinophil-derived neuro-

toxin, eosinophilic peroxidase and eosinophilic cationic

protein.

PATIENTS AND METHODS

Patient 1

A 12-year-old boy presented at the department with bluish-

erythematous in®ltrations on his trunk and extremities of 1 ± 5 cm

in diameter. There were no general symptoms, no fever, but marked

peripheral blood eosinophilia (5506109/l). Histopathological investi-

gation of a 3-mm punch biopsy revealed in®ltration of eosinophilic

granulocytes around vessels, but also between collagen ®bres and

extending down to the subcutaneous tissue. Together with the clinical

picture, an early stage of eosinophilic cellulitis was diagnosed. As he

did not suffer from general symptoms, he was observed, and on the

clinical follow-up after 3 weeks presented only post-in¯ammatory

hyperpigmentations.

Patient 2

A 43-year-old woman had experienced erythematous papules and

dermal nodules on the face for about 12 months, associated with

fever, malaise and peripheral blood eosinophilia (4606109/l). The

histopathological investigation of a 4-mm punch biopsy specimen

showed a diffuse and perivascular in®ltration of lymphocytes,

histiocytes, and numerous eosinophils. In one section neutrophilic

and eosinophilic granulocytes centred around a granular eosinophilic

degenerated material, consistent with ¯ame ®gures were seen. In all,

and considering the clinical course, a subacute stage of eosinophilic

cellulitis was diagnosed. She received treatment with oral steroids

starting with 30 mg daily for 4 weeks, and after 1 month showed only

scattered erythematous macules on the face, but no dermal nodules or

in®ltration.

Immunohistochemical procedure

Immunohistochemistry was performed on sections from the formalin-

®xed, paraf®n-embedded biopsies from these 2 patients. Serial

sections 6 mm thick were de-waxed, trypsinated and incubated for

12 h at room temperature with antibodies against eosinophilic

cationic protein (ECP; EG-2, dilution 1/320; Pharmacia, Sweden),

and with antibodies against eosinophilic peroxidase and eosinophil-

derived neurotoxin (both kindly supplied by Pharmacia, Sweden).

After washing, antigen localization was accomplished by the alkaline

phosphatase-anti-alkaline phosphatase (APAAP) method (9), using

the APAAP-complex (Dakopatts, Denmark) in dilution 1/40. The

sections were counterstained with haematoxylin and mounted in

Apathy's mounting medium (RA Lamb Lab., London, UK).

RESULTS AND DISCUSSION

In the conventional histopathology, eosinophils were seen

extending into the subcutaneous tissue in patient 1, and in the

dermis and around vessels in patient 2. Immunohistologically,
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the majority of the eosinophil cells expressed eosinophilic

cationic protein (Fig. 1a from patient 1), and there was also

considerable deposition of the antibodies in the intercellular

matrix (Fig. 1b from patient 2), pointing towards activation

of the eosinophils with subsequent degranulation.

No reactivity was observed towards the other 2 antibodies.

Earlier investigations have shown that, in biopsies from

patients with Wells' syndrome that are reacted with antibodies

against major basic protein, the pattern of the extracellular

staining corresponded to the con®guration of ¯ame ®gures

(10). The characteristic ¯ame ®gures are believed to represent

eosinophil activity and degranulation (8, 11). In our material,

¯ame ®gures were detected in 1 section in the routine-

histopathological investigation, but sections were unfortu-

nately not available for immunohistochemistry.

Flame ®gures are, however, not pathognomonic for Wells'

syndrome, and may also be seen in other disorders with

eosinophil in®ltration (12).

A correlation between clinical activity, eosinophils in blood

and bone marrow, and ECP and IL-5 levels in peripheral

blood and tissues of patients with Wells' syndrome was

reported recently (13).

In conclusion, we demonstrate eosinophilic cationic protein

in the eosinophils and in the tissue where there is eosinophil

in®ltration, thus indicating the important role of eosinophils

and their proteins in the pathogenesis of dermatoses with

eosinophil in®ltration, and Wells' syndrome.
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Fig. 1. Immunohistochemical procedure on formalin-®xed, paraf®n-

embedded material with antibodies against eosinophilic cationic

protein, (a) showing that the majority of the eosinophils expressed

this marker of activation and (b) demonstrating deposition of the

antibodies in the intercellular matrix, pointing towards activation

with subsequent degranulation of the eosinophils.
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