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Abs1mc1. Isopaque-Ficoll separated mononuclear cell 
suspensions from peripheral blood of patients with der­
ma1i1is herpetiformis {DH) and healthy controls were in­
ves1iga1ed by means of a rosetle as�ay for Fc-receptor­
bcaring leukocytes (EA-RFC), peroxidase staining for 
rnonocytes {Pox) and a plaque formation assay (PFC) as 
well as a "Cr release a�say for cell-mediated cy101oxicity. 
The cell su�pensions were investigated both before and 
after fractionation on nylon libre columns. In the patients 
the mean percentage of PFC in unfractionated cell suspen­
sions was significantly higher than in the controls. In 
fractionated cell suspensions both the rnean percentage of 
EA-RFC and the mean cy101oxici1y index in the ••er re­
lease assay wcre significantly lower than in the controls. 
There were no differences in the percentages of PFC- and 
Pox-positive cells in fractionated cell suspensions. The 
results suggest a nurnerical defect of circulating Fe-re­
ceptor-hearing lymphocytcs as estimated both by the 
rosette assay and the 61Cr release assay. These data may 
renect a pathogenetic rote of the5e lymphocytes in DH. 

Kel' words: Dermatitis herpetiformis: lmrnunopathogen-• 
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Dermatitis herpetiformis (DH) is today accepted as 

a disease with skin lesions associated with gluten­

!>ensitive enteropathy in the vast majority of the 

patients (8). Recent years· research has focused on 

immunological abnormalities in this disease. and 

studies on immunoglobulins (4, 10, 17), the com­

plement system (9. 11, 12) and the rote of im­

munogenetic factors (7. 14) have been performed. 

One of the major hi�topathological features of the 

innammatory infiltrate in the gut is a predominance 

of lymphoid cells ( 13), while the skin lesions present 

intrapapillary micro-abscesses with neutrophils. 

subepidermal blisters, and lymphohistiocytic in­

filtrates surrounding dermal blood vessels (8). In a 

recent study on lymphocyte populations in DH, 

Fc-receptor-bearing lymphocytes were also studied 

( I). The purpose of this investigation was to further 

investigate such leukocytes from peripheral blood 

of patients with dermatitis herpetiformis. 

MATERIALS AND METHODS 

Seventeen patients. age 26-70 years. with dermatitis 
herpetiformis (DH), and 13 healthy adults aged 26-69 
years, wcre investigated. All the patients presented skin 
lesions at the time when blood was obtained. and nonc 
adhered to gluten-free diet or took sulphones rhe last 2 
days prior to the investigation. 

Sources of mono1111cleor leuko,·ytes 

Venous blood containing 10 units of heparin per ml was 
rnixed with equal volumes of salinc and centrifuged on an 
lsopaque-Ficoll gradient as described earlier (2). Aftcr 
being washed three Limes in Hanks' Balanced Salt Solu­
tion (HBSS) {Grand Island Biological Co .. Grand Island. 
New York), the cells obtained from the interphase were 
suspended in RPMl 1640 (GCBCo, Grand Island) with 
2.5x 106 mononuclear lcukocytes per ml for the plaque 
assay and in Medium 199 (GIBCo) with 5x 10" mononu­
clear leukocytes per ml for the ''Cr release assay. The 
culture media were prepared with penicillin (50 units/ml) 
and streptomycin (50 µ.g/ml). 

De1ec1io11 of morw1111clear leukoc.wes 1,·irh recep1ors 
for lgG (EA-RFCJ 

Rosette formation with ORh+ red cells sensitized with 
anti-Rh JgG antiserum (Ripley) was used as an assay 
systern for these cells (5). 

Histochemical studies 

Preparations were rnade with a cytocentrifuge (Shandon 
Scientilic Co. Ltd., London) and stained with peroxidase 
for determination of the peroxidase activity of the rnono­
nuclear leukocyte fractions (6). 

Deple1io11 of adhererll cells 

The deplerion of adhcrent celb (8-lymphocytes, mono­
cytes, granulocytes) was performed essentially as de­
scribed prcviously (18). Approximately IX I0R cells in 15 
ml Medium 199 with fetal calf serum were put on a 30 ml 

Acr(I l)erma101·e11er (Srocl.lw/m) .S9 
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Table I. The percenTaJ?eS o
f 

p/aq11e forming mononuclear /e11kocyfes (PFC) and peroxidase posirii•e cells 
(Pox) from patients ll'ifh dermmiris herpetiformis compared ll'ifh the correspo11di11g 1·al11es _fi-om normal 
donors. 

The rcsults are presented as mean± standard error of the mean 

PFC Pox 

n" Lyb 11 Ly-C'' 11 Ly " Ly-C 

Patients 16 7.8(±1.12) 6 <0.2 14 19.1 (±2.71) 6 1.0 (±0.35) 
Controls 13 5.2 (± 1.35) 13 <0.2 10 13.3 (±3.89) 10 <0.5 

Difference patients 
versus controls p "'0.0089 n.s.d n.s. n.s.

" 11: number ofexperiments performed. 
P Ly: Mononuclear leukocytes prepared by lsopaque-Ficoll gradient cenuifugation. 
r Ly-C: Mononuclear leukocytes prepared by lsopaque-Ficoll gradient centrifugation and filtered through a nylon 
fibre column. 
d n.s.: not significant.

gla:,s column containing 3.5 g nylon tibres (Fenwal Lab .. 
Morton Grove, 111.). After incubation of the column for 30 
min at 37°C, elution was performed with 30 ml of Medium 
199. The recovery of the cells applied on the column was
usually about 50%.

Cy1010xici1y assavs 

P/aque assay. The plaque assay was based on a procedure 
which is described in detail elsewhere (15). with a slight 
modification. A monolayer of sheep erythrocytes (SRBC) 
was made in poly-L-lysine-treated lissue culture duster 
plates 24 (Costar 3524; Costar, Cambridge, U.K.). For 
induction of plaque fonnation. 0.5 ml of I x 10-• diluted 
rabbit anti-SRBC antiserum or 0.5 ml RPMI 1640 (control 
cultures) was dripped slowly onto the monolayer before 
I .25X 105 mononuclear leukocytes were added to each 
plate and incubated for 20 hours in an atmosphere of 5 % 
CO2 and 1()0% humidity. By means of a grid fitted in the 
ocular of a phase contrast microscope the number of pla­
ques measured in a randomly chosen area (2 mm2) was 
counted. An area corresponding to 10-15 lysed SRBC was 
defined as a plaque. 

Chromiwn release assay. The method applied has been 
described elsewhere (18). Briefly, I x 10• 01Cr-labelled 
chicken erythrocytes (CRBC) in 0.5 ml of Medium 199 
were mix ed with an equal volume of 1.25 x 106 mononucle­
ar leukocytes in round-bottomed tissue culture tubes, 
I 5x 100 mm (Bellco Glass lnc., Vineland. New Jersey). 
0.5 ml of heat-inactivated rabbit anti-CRBC antiserum di­
luted 10--1 and 0.05 ml of fetal calf serum were added. 
lncubation was carried out for 20 hours at 37°C in an 
atmosphere of 5 % CO2 and I 00 % humidity. After incuba­
tion and centrifugation at 400 g for 10 min the radioactivity 
of the supematant and the total radioactivity of each tube 
were determined in a gamma ray counter (Nuclear En­
terprises, U. K.). The cytotoxicity index (Cl} was calcu­
lated: 

radioactivity of the supernatant 
Cl=----------- x 100. 

total radioactivity 

Stmisiica/ method. Mann-Whitney's test. 
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RESULTS 

Unji'ac1ionated cells. 

In Isopaque-Ficoll separat ed mononuclear cell 

suspensions from patients with dermatitis her­

petiformis there was a statistically significant in­

crease in the mean percentage of plaque-forming 
cells (PFC) as compared with the controls (Table I). 

The mean percentage of EA-RFC was 17.4 in the 

patient group and 14.1 in the control group (Fig. 1). 

This difference is not significant, however. Furth­

crmore, no significant differences were found 
between the two groups concerning the mean 
percentage of peroxidase-positive cells (Table I), 

and cell-mediated cytotoxicity as determined by the 
51Cr release assay (Fig. 2).

Fracrionated cells 

After nylon column fractionation of cell suspen­

sions, the percentage of EA-RFC in the patient 

group, 7 .3 %, was significantly lower than in the 

control group, 15.9% (p=0.01) (Fig. I). Practically 

all PFC- and Pox-positive cells, both in the patient 

group and in the control group, were retained on the 

nylon fibre column (Table l). The cells from the 

patient group, however, showed a significantly de­

creased cytotoxicity in the 51Cr release assay on 

comparison with the controls (p=0.0007) (Fig. 2). 

The decrease in mean EA-RFC in the patient 

group from 17.4% to 7.3% after the nylon fibre 

fractionation was significant (p=0.01), while no 
such difference was found in the control group (Fig. 

I). Furthermore we observed a reduction in mean 

cytotoxicity index (p=0.0009) in the patients and an 
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Fig. I. Mean percentages of EA-RFC in cell suspensions 
before (black) and after (open) nylon fibre fractionation in 
patient� with dermatitis herpetiformis and healthy con­
trols. The resulL\ are presen1ed as mean±standard error 
of the mean. 11=number ofexperiments performed. 

increase (p=0.01) in the controls after the nylon 

fractionations (Fig. 2). 

DISCUSSION 

The present investigation demonstrates various ab­

normalities in the mononuclear leukocyte cell popu­

lations in peripheral blood from patients with 

derrnatitis herpetiformis. In unfractionateu cell 

suspen�ions there was an increase in PFC in the 

patient group. We have previously presented data 

indicating that these cells have a monocytic origin. 
and are different from the cells responsible for anti­
body-dependent cytotoxicity in the 51 Cr release as­
say (15, 16). The function of PFC in vivo is not 

known and the possible imponance of their increase 

in DH therefore remains unclear. 

The increased numbers of monocytic cells in­

voled in the plaque assay was paralleled by an in­

crease in leukocytes positive with Pox staining, 

which is thought to be a criterion for monocytes, 

even though the increase was not statistically sig­

nificanl. After nylon column fractionation, the per­

centage of EA-RFC in the patients fel!, from 17.4� 

to 7.3�. Normally the bulk of EA-RFC are non­

adherent lymphocytic cells which are ablc to pass 

through a nylon column (5). In DH, however, a 

considerable proportion of the EA-RFC were ad­

herent, thus displaying monocyte characteristics. 
The contribution of monocytic cells to EA-rosette 

formation in dermatitis herpetiformis was greater 

than in the controls, which was not unexpected in 
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Fig. 2. Mean cytotoxicity indices in cell suspcnsions be­
fore (black) and after (open) nylon fibre fractionation in 
patienb with dermatitis herpetiformis and healthy con­
trob. The result� are presented as mean=standard error 
of the mean. n "'number of experiments performed. 

view of our other findings indicating increased 

levet:, of monocytes in peripheral blood. i.e. in­

creased levets of plaque-forming and pcroxidase­

positive cells. 

In contrast to the increase in numbers of mono­

cytic cells found in the variou:, a;;;;ays, the propor­

tion of truc Fe-receptor-hearing lymphocytes ac­

cording to previously described characteristics (5) 

was reduced. as shown after dcpletion of the ad­

herent cells. Similarly a rcduction was :,cen in the 

lymphocyte cytotoxicity determined by the 5'Cr

relea�c assay. In contrast, the normal control, 
showed, as previously published (18, 19), an in­

creased lymphocyte cytotoxicity after rcmoval of 

adhercnt cells. The effector lymphocytes in this 

cytotoxicity as�ay arc thought to represent a sub­
population wilhin the heterogeneous population 

determined with the EA-RFC a:.say. Thu:,. both the 

EA-RFC assay and the functional cytotoxicity 

assay indicatc a defcct in the non-T-. non-B­

lymphocyte population. This defect may be numeri­

cal. but our data does not permit us to excludc the 

possibility that qualitative changes in the cell mem­

brane of the:-c lymphocytes are the reason for th.:: 

abnormalities. 

The described abnormalities in the cytotoxic cells 

may be of relevance for the pathogenesis in DH. 

The Fc-receptor-bearing effector cells may contrib­

ute to the ti:,suc damagc in both the intestina! tract 

and the skin lesions. In this connection it is interest­
ing that Ezeoki el al. (3) have shown that serum of 

Acra nem1111t11·e11rr I !>1oc/..lwlm1 5'1 
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patients with gluten-sensitive enteropathia can arm 

lymphocytes to bccome cytotoxic effector cells for 

a-gliadin-coated erythrocytes used as targets.

The hypothesis that the Fc-receptor-bearing

cytotoxic ceUs are involved in the pachogenesis of 

the lesions in DH might explain the decreased 

number of Fc-receptor-bearing lymphocytes in 

peripheral blood, which would then reflect an ac­

cumulation of these cells in the diseased gut and 

skin. 

Monocytes. however. may also contribute to the 

tissue damage in DH. and the increased number of 

circulating monocytic cells demonstrated may 

the.refore be relevant for the pathogenesis. 

Further studies are necessary to elucidate the 

pathogenic rote of Fc-receptor-bea1ing cells in der­

matitis herpetiformis. 
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