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Abstract. Ultrastructural localization of bound IgA in the
skin of a patient suffering from dermatitis herpetiformis
with linear IgA deposition at the dermo-epidermal junc-
tion was studied using the horseradish peroxidase labelled
antibody method. The reaction products werc observed
as electron-dense materials, not only immedialtely below
the cytomembrane of the basal cells but also in the upper-
most dermis just below the basal lamina. The major por-
tion of the lamina lucida was free of the reaction products.
These findings suggest a diversity in the mode of IgA de-
position and the possibility of the presence of different
antigens in the basement membrane zone. to which IgA
class antibodies may be bound respectively.
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The presence of in vivo bound IgA in the skin of
patients with dermatitis herpetiformis (DH) is now
regarded as one of the reliable diagnostic criteria for
establishing the diagnosis of DH (1). Direct im-
munofluorescence (DIF) studies have shown two
different patterns of IgA deposition: i.e.. granular
deposition in the dermal papillae and linear deposi-
tion in the basement membrane zone (BMZ) (2-4).
Furthermore. the ultrastructural localization of the
linear type IgA deposition have been studied in
detail in recent investigations (3, 5-7).

In the present report, a case of DH with lincar
IgA deposition is described and the ultrastructural
localization of the bound IgA investigated using the
horseradish peroxidase (HRPQ) labelled antibody
method.

CASE REPORT

A 30-year-old housewife became aware of a bright reddish
rash on the head, neck. trunk and the limbs. The rash was
marked especially on the intertriginous areas. It first
broke out in October 1980 and spread gradually. The
patient visited Kawaguchi Saiseikai Hospital in January
1981. She was treated with topical application of be-

tamcthasone valerate ointment. However, the exudative
erythema spread centrifugally, and revealed a tendency to
coalesce.

She was referred to our hospital for diagnosis with im-
munopathology. Hcer body surface was by then covered
with exudative erythema (Fig. 1). There were small
papules and blisters. only two or four in number, on some
areas of the exudative erythema (Fig. 2). She complained
of slight itching, but had no gastro-intestinal discomfort.

Most of the laboratory tests showed normal values;
these included urinalysis, stool examination. complete
blood count and routine chemical analyses of the serum.
The serum immunoglobulin and complement levels dif-
fered slightly from the normal rangee i.e., 1gG 1665 mg/dl.
1gA 430 mg/dl, 1gM 120 mg/dl. C3 58 mg/dl and C4 51
mg/dl. Histocompatibility antigen studies revealed HL.-A
A26. AW33, BW44, BW61. CW3 and DRWY. HI.-A B&
was not detected. A precise examination of the gastro-in-
testinal tract was not performed.

Oral administration of dapsone (DDS) 75 mg/day
worked dramatically and in few days the erythematous
areas became pigmented. However. when the daily dose
was reduced to 50 mg, the rash recurred. The patient is
now undergoing treatment with oral administration of
75 mg of DDS as a maintenance dose.

Fig. 1. Exudative erythemata covering the body surface.
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Histopathological findings

A hematoxylin-eosin stained section of the biopsy speci-
men obtained from erythematous skin with small blisters
was examined. The epidermis revealed no evidence of
intercellular edema or acatholysis. Papillary micro-
abscesses consisting of polymorphonuclear leukocytes
were observed, which is characteristic of DH (Fig. 3).
Subepidermal blister formation was also observed. There
was only slight mononuclear cell infiltration in the dermis.

Immunofluorescence studies

DIF studies on the biopsy specimens obtained from the
erythematous and normal-appearing skin revealed pure
IgA deposition at the BMZ in a linear fashion (Fig. 4).
Circulating autoantibodies against BMZ of 1gA and igG
class were, however, not demonstrated when using fresh
human skin as substrates.
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Ultrastructural Localization of Bound [gA

Muaterials and methods

The biopsy specimens obtained from erythematous and
normal-appearing skin were fixed with McLean-Nakane's
periodate~lysine—paraformaldehyde (PLP) fixative (8).
and were prepared for the immunologic examination ac-
cording to the previously reported method (9). Briefly. the
6-um cryostat sections were cut and were heated with
HRPO-labelled anti-human 1gA rabbit antiserum
(Dakopatts Co.. Denmark; Lot 030 and 108, 5% in dilu-
tion). They were then incubated in 3.3’ -diaminobenzidine
(DAB)-H,0, solution for 10 min. followed by dehydration
in graded alcohols and embedding in epoxy resin with the
inverted gelatin capsule method. Ultrathin sections were
observed with a JEM 100B electron microscope. Approp-
riate controls were run in each experiment.

Results

The reaction products were deposited along the dermo-
epidermal junction in a linear fashion (Fig. S). Approxi-
mately 0.1 #m wide parallel lines of the electron density of
the deposited reaction products werec observed. not only
immediately below the cytomembrane of the basal cells
but also in the sub-laminar region of the upper dermis (Fig.
6). The major portion of the lamina lucida was free of the
reaction products (Fig. 6). The linear IgA deposition ap-
peared to have such periodicity of electron density as was
seemingly in accordance with the scattered half-desmo-
somes along the cytomembrane of basal cells (fig. 6).
Controls were free of the reaction products in the dermo-
epidermal junction.

DISCUSSI®ON

The clinical teature of the present case was charac-
terized by generalized exudative erythemata with
occasional papulovesicular eruption and blister

Fig. 3. Papillary microabscesses
consisting of polymorphonuclear
leukocytes (H & E stained section).



formation and by the considerable improvement fol-
lowing oral administration of DDS. Histopathology
revealed subepidermal blister formation and papil-
lary neutrophilic microabscesses. Linear IgA de-
position at the BMZ was demonstrated by DIF
studies. Based on these findings, the diagnosis of
DH with linear IgA deposition was made.

Since the first discriptions of immunoglobulins
(10) and IgA (11) in the skin of patients with DH,
numerous studies on the IgA deposition have ac-
cumulated (2-4, 12). It is now widely accepted that
there are two types of IgA deposition in the dermo-
cpidermal junction of the lesional and non-lesional
skin of DH, viz. granular dermal papillary 1gA de-
posits and linear band-like deposits. It has also been
pointed out that in the case of linear IgA deposition,
the clinical features sometimes resemble bullous
pemphigoid (7. 13-15) and circulating IgA class
anti-BMZ antibodies can be found (6). Chorzelski et
al. (16) therefore classify such cases as a unique
disease entity. using the term “Adult form of linear
IgA bullous dermatosis™, whereas Yaoita et al. (5)
and Pehamberger et al. (6) regard them as an
atypical form of DH.

The present authors are of the opinion that it
would be better to diagnose the case reported here
as an atypical form of DH, since the coventional
disease entity is preferable for the diagnosis of such
rare and controversial cases.

Ultrastructural localization of the bound IgA has
been classified into two types (5). One is sublami-
nar, in which the bound IgA is localized in the up-
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Fig. 4. Direct immunofluorescence.
Linear IgA deposition at the der-
mo-epidermal junction.

permost dermis immediately below the basal lami-
na. while the other is laminar, in which the bound
IgA is localized in the upper portion of the lamina
lucida just below the cytomembrane of the basal
cells (5). To date, the former type of deposition has
been observed by Seah et al. (3), Pehamberger et al.
(6) and the latter by Dabrowski et al. (7). IgA de-
position of the latter, laminar. type and 1gG deposi-

Fig. 5. HRPO-labelled antibody method for electron mi-
croscopy. Linear deposition of the reaction products
along the dermo-epidermal junction (unstained. 9 700). E)
epidermis: N) nucleus; ME) melanin granules: ) dermis.
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tion in the skin with bullous pemphigoid (BP) (17-
19) can be demonstrated in an identical site. In the
present case, the reaction products were deposited
in both of the above-mentioned sites: i.e.. not only
in the uppermost dermis just below the basal lamina
but also in the region immediately below the
cytomembrane of the basal cells. Such a pattern of
IgA deposition has not been reported previously,
except that Chorzelski et al. referred to a couple of
cases of bullous disease with linear IgA deposition,
in which the immune deposits had been found both
in and beneath the basal lamina in various lesions of
the same patient and even in the same specimen in
different areas (16).

The present authors speculate that these findings
regarding the electron microscopic localization of
the bound IgA may suggest the possibility of the
existence of the various antigens in the BMZ to
which IgA class antibodies may be bound. How-
ever, a completely satisfactory explanation of the
various modes of IgA deposition, viz. sublaminar,
laminar, or both, must await a further accumulation
of cases of DH with linear IgA deposition.

One other interesting finding in the immunoelec-
tronmicroscopic study of the present case is that the
reaction products were deposited with a periodicity
which appeared to be in accordance with the half-
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Fig. 6. High magnification. The reaction
products were observed not only im-
mediately below the cytomembrane of the
basal cells (arrows), but also in the sub-
laminar region of the uppermost dermis (as-
terisk). with a periodicity apparently in ac-
cordance with the distribution of the half-

desmosomes (unstained, 29100x). E)
epidermis; ME) melanin granules; D) der-
mis.

desmosomes along the basal cells. Although further
study is needed, this finding would appear to tally
with that of Yaoita et al. (20) who assumed the
periodicity to be one correlating the sites of anchor-
ing filaments.
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