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Oral lesions and mucosal in� ammatory changes may oral mucosa is to blister formation by challenging it
with potassium iodine, an agent known to initiate blis-appear in dermatitis herpetiformis (DH). We examined

whether potassium iodine, known to initiate blisters in the tering in DH skin (9). An additional challenge was
performed with gliadin to study whether oral mucosa isDH skin, or wheat gliadin, responsible for T-cell-

dependent intestinal damage, can induce visible or micro- capable of reacting against this antigen by a T-cell
response.scopic changes in oral mucosa. Six patients with active

DH were challenged with crude gliadin and 50% potassium
iodine applied in patch test chambers on buccal mucosa MATERIAL AND METHODS
for 12 h. After reading, biopsies were taken from the

Patientschallenged and non-challenged mucosa. No macroscopic
or microscopic vesicles were seen. However, gliadin- but Six patients with DH (5 men, 1 woman, aged 35–75 years)

volunteered for the study. The diagnosis of DH was based onnot iodine-challenged epithelium showed increased num-
demonstration of granular IgA deposits in the unaVected skin.bers of CD4 + lymphocytes in all 5 patients with repres-
Small-bowel biopsy showed subtotal or partial villous atrophyentative specimens ( p = 0.06). No marked changes were in 5 and in� ammatory changes in one patient. At the time of

found in the numbers of CD8 + or TcR a/b+ lympho- the study, all patients used dapsone (25–75 mg/day) to control
cytes, and the numbers of TcR c/d + cells remained at a the rash. Three newly diagnosed patients were on a normal

gluten-containing diet and 3 had tried for several months tolow level. The results show that oral mucosa is resistant
adhere to a gluten-free diet, but had all consumed some gluten,to production of macroscopic or microscopic DH lesions.
at least weekly. Five of the patients had increased IgA classIt is, however, capable of reacting to locally applied antigliadin antibody levels in ELISA and 4 showed IgA

gliadin by a T-cell response consisting of CD4 + lympho- endomysium antibodies (titer 10–1600) in the serum (10).
cytes. Key words: coeliac disease; dermatitis herpeti- Dapsone was withdrawn 48 h before the study and after it all

patients showed active skin lesions. Two healthy volunteersformis; gluten; iodine; oral mucosa; T lymphocytes.
(age 37 and 42 years) served as controls in oral challenge.

(Accepted January 3, 2002.) The study was approved by the Ethics Committee of Helsinki
University Hospital for Skin and Allergic Diseases.Acta Derm Venereol 2002; 82: 86–89.
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Fifty percent potassium iodine in petrolatum and gliadin
Tampere, Finland. E-mail: timo.reunala@tays. � powder (30 mg; Sigma Chemicals, St. Louis, MO, USA)

moistened with but not diluted in physiological saline was
applied in 8 mm diameter aluminum patch test chambers
(Finnchamber, Epicon Ltd, Tuusula, Finland). These wereDermatitis herpetiformis (DH) is a gluten-sensitive,
� xed with occlusive bandage (Stomahesive® , Squibb,blistering skin disease with pathognomic IgA deposits
Princeton, NJ, USA) on buccal mucosa of the molar area just

in the skin and oral mucosa (1, 2). Blisters may also below linea alba. The chambers were removed after 12 h and
occur in the oral cavity (3), and a recent study reported 4 mm punch biopsies were taken from the challenged and

non-challenged (control ) mucosa under 2% lidocaine withthat mucosal ulceration and lymphocytic in� ammation
adrenalin.is a common � nding in DH (4). The rash and damage

The biopsy specimens were snap-frozen in liquid nitrogen,in small bowel in DH respond to gluten withdrawal,
embedded in a mounting media (OCT, Tissue Tek; Miles,but the eVect of the diet on various oral lesions is not Elkhart, IN, USA) and the staining was performed with the

known. At present, it seems evident that a T-cell- avidin-biotin peroxidase method as previously described (6,
10). Monoclonal antibodies used were OKT8 (dilution 1:20;mediated immune response against gliadin, a component
Becton Dickinson, Mountain View, CA, USA) for CD8 +of wheat gluten, is involved in the production of the gut
cells, T4 (dilution 1:20; Coulter Immunology, Hialeah, FL,lesion (5). Epithelial c/d T-cell receptor bearing lympho-
USA) for CD4+ cells, TCRd1 (dilution 1:200; T cell Sciences,

cytes (TcR) are typical of the in� amed intestinum (6), Cambridge, MA, USA) for TcR gamma/delta+ cells and BF1
but these cells seem not to be present in DH skin (7, 8). (dilution 1:100; T cell Sciences) for TcR alpha/beta+ cells.

Counterstaining was performed with haematoxylin. PositivelyIn the present study in DH, we examined how sensitive
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stained T cells were counted in the epithelium and lamina TcR + cells did not show any statistically signi� cant
propria with a light microscope through a calibrated graticule change either in the gliadin or in the potassium iodine
at 400 ´ magni� cation, as previously described (11). The

challenge sites because individual variation was largeresults were given as cells/mm2 .
(Fig. 1). Similarly, no signi� cant change were found in
the numbers of CD8 + cells in the gliadin (median 111Statistics
cells/mm2 ; percentiles 75 and 154 cells/mm2) or potas-

The permutation test for paired replicates was used to compare sium iodine (106; 81 and 184 cells/mm2) challenge sites
the cell counts in the challenged and control mucosa (12). A compared to the control sites (45; 31 and 114 cells/mm2 ;
p-value below 0.05 was considered signi� cant. p = 0.12 and 0.44).

In the lamina propria, the numbers of CD4 + cells in
the gliadin (109; 103 and 156 cells/mm2) or potassiumRESULTS
iodine (47; 23 and 72 cells/mm2) challenge sites did not

Clinical and histological � ndings show any marked increase compared to control sites
(28; 15 and 58 cells/mm2 ; p = 0.12). Similarly, the num-Though all 6 patients with DH had active lesions in the

skin at the end of the 12-h oral challenge, none of them bers of TcR alpha/beta + cells were unaltered in the
gliadin (57; 37 and 72/cells/mm2) and potassium iodineshowed any blisters or clinically evident in� ammatory

changes on the potassium-iodine- or gliadin-challenged (107; 36 and 144 cells/mm2) challenge sites compared
to the control sites (62; 47 and 87 cells/mm2 ; p =0.03buccal mucosa. In agreement with this, none of the

biopsy specimens from the challenge sites showed sub- and 0.37).
In contrast to alpha/beta TcR + cells, only very fewepithelial vesicles or polymorphonuclear leukocyte mic-

roabscesses typical of DH lesions. The oral mucosa of gamma/delta TcR + cells were seen intraepithelially or
in lamina propria in the gliadin- or potassium-iodine -the 2 gliadin and potassium-iodine-challenge d control

persons remained also clinically and histologically challenged sites (maximum 5 cells/mm2) or in the control
sites, so no statistical comparisons could be performed.negative.

DISCUSSIONT-cell response

It is generally believed that DH rarely aVects the oralIn the epithelium, all 5 patients with representative
cavity, though pathognomonic IgA deposits occur fre-biopsy specimens showed increased numbers of CD4 +
quently in the oral mucosa (1, 2). In an earlier DHT lymphocytes compared to the control sites in the
study, however, oral lesions were found in more thangliadin challenge sites (Fig. 1). This increase was almost
70% of patients and a recent study reported unspeci� edsigni� cant ( p =0.06). In contrast to gliadin, potassium
mucosal ulceration in 37% of patients compared to noneiodine did not cause any marked in� ux of CD4 +
of the controls (3, 4). In the present study we examinedlymphocytes into the epithelium (Fig. 1). The alpha/beta
6 patients with active DH in the skin and exposed their
normal-appearing oral mucosa to 50% potassium iodine.
We observed no visible or microscopic lesions in the
oral mucosa, though in the previous studies skin chal-
lenge with potassium iodine has brought lesions to most
patients with active DH (9, 13). We conclude, therefore,
that at least in experimental conditions oral mucosa is
not as sensitive as the skin for development of DH
lesions. One possible reason for the diVerent responses
could be that the oral epithelial cells do not respond to
an in� ammatory agent, i.e. potassium iodine, in a similar
way to the keratinocytes in the skin by showing early
upregulation of urokinase plasminogen activator with
subsequent activation of macrophage matrix metallo-
proteinase (13, 14).

In the present study we also examined whether gliadin
challenge on oral mucosa could produce oral lesions or
in� ux of immunocompetent cells. No visible or micro-
scopic blisters were seen, but gliadin challenge caused a

Fig. 1. Numbers of CD4 + and T-cell receptor alpha/beta bearing marked in� ux of CD4 + lymphocytes in the epithelium
lymphocytes in the buccal epithelium of 5 patients with dermatitis

in all 5 patients with representative specimens (Fig. 2).herpetiformis after the 12 h challenge with gliadin and potassium
This increase was statistically almost signi� cant ( p =iodine. Control specimens were taken from unchallenged buccal

mucosa. 0.06). In contrast to CD4 + lymphocytes, the numbers
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6. Savilahti E, Reunala T, Mäki M. Increase of lymphocytesagreement with those observed recently by Lähteenoja
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Kumar V, Beutner EH. IgA anti-endomysial antibodies inmented that mucosal gliadin challenge did not cause
dermatitis herpetiformis: correlation with jejunal morpho-

any in� ux of TcR gamma/delta + cells into the epithe- logy, gluten-free diet and antigliadin antibodies. Br
lium, indicating that a marked diVerence exists between J Dermatol 1987; 117: 185–191.
the occurrence of these cells in the oral and gut mucosa 11. Patinen P, Savilahti E, Hietanen J, Malmström M, Mäki
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