
lagena�e. Only the use of desoxyribonuclease dur­
ing the primary tryptic incubation inhibited lhe for­
mation of this material and the cell clumps. 

The autoradiographic analysis showed thal lhe 
enzymatic dissociation of the epidermis with both 
trypsin and desoxyribonuclease did not affect DNA

synthesis of the epidermal cells. On the contrary. 
the labelling index in the epidermal cell suspension 

was higher than the labelling index in the blister 
roof epidermis before the dissociation. There are 

many possible explanations for this phenomenon. 

The total cell count in the cell suspensions is lower 
than in the whole roofs. because some of the cells in 
the upper stratum malpighi remain attached to the 
keratin layer. Obviously. some epidermal cells are 

destroyed during the dissociation procedure ( 11 ). 
Furthermore. the diffusion of ['1H)TdR may be bet­
ter in the cell suspension than in the whole epider­
mis. Finally. there is great variation in the labelling 
indices between dif

f

erent blister roofs. clearly de­

pending of lhe number of hair follicles and sweat 
ducts in the area. 

According to previous studies the labelling index 
for normal human skin varies between 2.2 and 5.2 '7c 
when calculated for the basal cell layer (7. 12). In 

order to compare the labelling index of the bl ister 
roofs with that of the cell suspensions we bad to 
count thc labelled cells for all epidermal cells. 
Therefore. the labelled cells in higher epidermal 
layers. presumably Langerhans· cells, are also in­
cluded in our labelling indices (9). The proportion of 
labelled Langerhans cells in normal guinea pig 
epidermis is less than 10% of all labelled cells. and 
the total number of Langerhans cells in human skin 
is reported to be about the same as or less than in 
guinea pig skin ( 10). Therefore. by correlating our 
labelling index in blister roof epidermis to the 
number of epidermal layers in the abdominal skin 
area (about five) and to the supposed number of 
Langerhans cells our value is sim ilar to the labelling 
index of normal human epidermis. Thus it seems 
that the suction proccdure does not intert·ere with 

DNA synthesis in fresh suction bl ister roof epider­
mis. 

ACKNOWLEDGEMENT 

This study was granted by the Sigrid Juselius Foundation, 
Helsinki, Finland. 

REFERENCES 

I. Briggaman, R. A .. Abele, D. C .. Harris. S. R. &
Wheeler. C. E.: Preparation and characterization of a

Slwrl repol'ls 61 

viable suspension of postcmbryonic human epi<lermal 
cells. J Invest Dcrmatol48: 159, 1967. 

2. Haag. D .. Tschahargane. C. & Ehemann. V.: Isola­
tion of single cell nuc\ei from human epidermis for 
cytophotometric DNA measurements. Arch Dermatol 
Res25J:301. 1975. 

3. Hentzer. B. & Kobayasi. T.: Enzymatic liberation of
viable cells of human skin. Acta Dermatovener
(Stockholm) 58: 197. 1978.

4. Kariniemi, A.-L.: Unpublished observation.
5. Kiistala. U .: Suction blister device for separation of

viable epidermis from derrnis. J lnvesl Dermatol 
50: 129. 1968. 

6. Kii�tala, U. & Mustakallio. K. K.: Derrno-epidermal
separation wilh suction. Electron microscopic and 
histochemical study of initial events of blistering on
human skin. J lnvest Dermatol 48: 466. 1967.

7. Lachapelle, J. M. & Gillman. T.: Tritiate<l thymidine
labelling of normal human epidermal cell nuclei. Br J
Dermatol 81: 603. I 969.

8. Sasai. Y .. Kumano. S .. Numba. K. & Agatsuma. Y.:
Selective separation of epidermal cells for cyto­
fluorometric estimation of nuclear DNA. Acta His­
tochem Cytochem /I: 418, 1978.

9. Schellander. F. & Mark,. I<.: Thymidine uptake by 
high-level epi<lermal cells. A potential error in studies
of keratinocyte proliferalion. Acta Dermatovener
(Stockholm) 53: 31, I 973.

IO. Shelley. W. B. & Juhlin, L.: The Langerhans" cells: its 
origin, nature and function. Acta Dermatovener 
(Stockholm) 58: Suppl. 79. p. 7. 1978. 

11. Steinberg, M. S.: ··ECM": its nature. origin and func­
tion in cell aggregation. Exp Cell Res JO: 257. 1963.

12. Weinstein. G. D. & Frost, P.: Abnorma! cell prolifera­
tion in psoriasis. J lnvest Dermatol 50: 254. 1968.

Polymorphonuclear Leukocyte 
Chemotaxis in Dermatitis 

Herpetiformis 

Serban A. Esca. H ubert Pehamberger. 
Wojcek Silny and Karl Holubar 

Depart111e111 uf Demwtology I. Unil·ersity uf Vienna, 

Vie1111a. A11stria 

Received May 5. 1980 

Absrrncl. Polymorphonuclear leukocyte chemotaxis was 
investigated in I 5 patients with dermatitis herpetiformis 
and was found not lo be significantly increased when 
compare<l with the polymorphonuclear leukocyte 
chemolaxis of 15 normal healthy controls. These results 
indicate that accumulations of polymorphonuclear leuko­
cytes found in the skin of patients with dermatitis her­
pctiformis are not due to an increased responsiveness of 
polymorphonuclear Ieukocytes to a chemotactic factor. 
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Dermatitis herpetiformi� (DH) i� an uncommon 

chronic blistering disease with distinct his­

topathological critcria and a , arict} of immunologi­

cal abnormalities {7). The charactcristic hi-,tologic 

finding� in early �kin lesions arc accumulations of 

polymorphonuclear lcukocytcs (PM ) which are 

distributed in the upper part� of the dermis. pre­

dominantly forming microabsces'>CS in the tips of 

the dermal papillea (7). 

The prcscnce of inflammatory cells at a ,ite ol' 

tissue injury is the consequcnce of chemota'\i�. 

which de-,ignates the directed migration of cell, to­

ward� a chemotactic factor gradient (3. 6). ln­

creased or decreascd respon�ivcc:ness of cells to 
chemotactic factor� has been tle�cribed in -,everal 

inflammator} or infectious �kin di�ease� (3. 6. 11. 

13). Thb study wa� performed in order to investi­

gate whether PMN of patients with DH exhibit an 

increased responsivcness to a chcmotactic factor. 

MATERIALS AND METHODS 

Patit!III> 

A total of 30 individuals were investigated. I 5 patient, 
"ith dermatitis hcrpetiformis (0H) ( 10 male, and 5 
females. mean age 46±5 years). and l:i sex- and age­
matchcd normal healthy volunteer�. All DH pa1icn1s ex­
hibited the charactcristic histopathological criteria and 
granular lgA deposits in the tips of the dermal papillae b} 
immunonuorescence. (7! 

At the time of inve,tigation all puticnts had bccn under­
going sulfone treatmcnt (mean daily dosage 68± 16 mg 
Avlosulfon®. lmpcrial Chemical lndu,tries. Great Britain) 
for at lea,t 6 month, ( mean duration of treatment 7= I 
year�>- Six patienb "ere completely free of ,kin le,ions. 9 
patient\ showed relapscs. None of the patients had clini­
cal symptoms of gluten-�cnsitive entcropathy and none 
were rcstricted lo glutcn-free diet. 

Chemounis ana_,. 

Polymorphonuclear leukocytes (PM N) were obtained by 
sedimentation of heparinized venou� blood with 2 o/c 
Dextran 500 (Pharmacia. Uppsala. Sweden) ( 14). Con­
taminating erythrocytes were lysed by 0.84 ''I- NH ,Cl. 
PM, wcre washed three limes in medium RPMI 1640 
(Flow Laboratories. Bonn. West Germany) contaimng 100 
I U penicillin/ml. 100 µg streptomycin/ml (Gibco, Glas­
gow. Scotland). 2 '7i bovine serum albumin (Fluka. Buchs. 
Switzerland) and were then adjusted in medium to a con­
centration of 2x 106 celb/ml. Tr) pan blue e;,.clu,ion re­
vealed more !han 94� viable cell, in all experiment,. 

Chemotaxis wa, <letermined by a modification (5) of 
Boyden·s micropore filter technique (Il. Cell suspcnsions 
(0.5 ml) were placcd in the upper compartment of the 
chemota>.i, chamber. Pooled human ,erum ( 1.5 ml) acti­
vated by incubation with zymosan (Koch-Light Lab­
oratories. Colnbrood. Sucks. UK) and diluteq in gela-

Acta /)('fOPtlltff('llf'r t�tocJ..ltolmJ 6/ 

un-vcronal-buffcrc<l salinc (pH 7.3 I according 10 Clark & 
K lebanoff (2) ,crved as chcmotaxin in thc lower com­
partment. Filter, 3 µm pore ,iLe (Millipore Corporation. 
Bcdford. Mas, .. USA) were uscd. After the incubation for 
l:!O min at 37°C. filter, "ere dctached. ,tained with 
haemalum and the cells prc,enl on thc lowcr �ide of thc 
filter, were cuuntcd in 20 oil immersion ficlds. Assay, 
wcrc performed in triplicate and the re\ults were ex­
pressed as chemotaxis index = mean numbcr of cells/oil 
immersion field ±standard errur of the mean (S. E.M). The 
random mobility of PMN was cvaluated by determining 
the chemotaxi, index. using gelatin-veronal-bufferecl 
�aline without the chemotaxin in the lower compartment 
of thc chemota ,b chamber. 

Statistical analy,i, wa� petformed according to Stu­
tknl ·, 1-test. 

RESUL.TS 

n,c mean chemotaxis index (.i-Cl) of PMN derivet! 

from 15 patients with DH was 3.2±0.9 and was 

found 10 be not significantly different (p>0.2) from 
the rCI (=3.4±0.:!J of PM from 15 normal healthy 

controls. No .,ignificant difference was observed in 

the Cl of patients who werc completely frce of skin 

lesions or exhibited relapse� of the diseasc. In addi­

tion no significant difference (p>0.2) was observed 
in the random mobility of PMN of paticnls with DH 

(xCl=0.6±0.1) when cumpared with thc controls 

(.i-Cl=0.7±0.1). These results indicate that the rc­

.,ponsiveness of PMN from patients "ith DH tO 

L),mosan-activatcd serum a-, chemotactic factor i� 
not increased. 

DISCUSSIO 

M1croabscesses at the tips of denna! papillae 

characterize DH skin lesions by histopathology. 

The accumulation of PM i'1J -.eems to be thc result of 

PMN migration toward,- a chemotactic factor gra­

dient localized in the tips of dermal papillae in DH 

skin (7). 
Migration dcpends on thc presence of a chemoat­

tractant at the site of inflammation and on thc 

chemotactic re,ponsivenes� of the inOammatory 

cells (6). 

Wc investigatcd in vitro-chcmotactic responsive­
ne.,., of PMN from DH patients in comparison "ilh 

chemotactic re.,ponsiveness of PMN from normal 
healthy individuals. Our results show that chem­

olactic activity of circulating PMN from DH 

patients does not differ from chemotactic activity of 

circulating PM from normal healthy individuals. 

It appeared fcasible to us to study chemotactic 



responsiveness of PMN in sulphone-lreated pa­

t ients, since previou;. investigalions had indicaled 

that therapeutic doses of sulphones do not intluence 

the chemotactic responsiveness of PMN to chem­

oattractants in vilro (4. 12). 
It has been hypothesized that PM N accumulation 

in DH skin is due to an increföed quantity of 
chemotactic factors relea�ed at the site of the in­

tlammatory proce:,,s. In vivo bound lgA deposits in 

the tips of dermal papillae in DH skin activate com­

plement (C) through the alternative pathway. In 

support of this theory. the third component of com­

plement (C3). componenh of the alternative path­

way (properdin and factor B) as well as C5 are 
frequently present in the same location as lgA (7). 

When complement is activated, complement-de­

rived proteins such as C3n. C Sa and C 567 com­
plex are formed. These proteins represent potent 

endogenous chemotactic factors (6) and are there­

fore able to draw the intlammatory cells into thc 
area. Il is likely that C 5a which represents the most 

potent chemoattractive complement fraction (6) is 

responsible for the influx of PMN inlo DH skin. 
In most case� DH is associated with gluten-sensi­

tive enteropathy. The enteropathy as well as skin 

lesions improve when gluten-free diet is instituted 
(7). Consequently it has been postulated that gluten 

proteins could be present in the skin and might be 
responsible for the induction of inflammation. 

These proteins are potent cytotoxins for human 
PMN (8) but their presence in DH skin could not be 
demonstrated in prcvious studies. ( 10) 

With regard to our data, we assume that PMN 
accumulation in �kin lesions in DH is not duc 10 

increased chemotactic responsiveness of the cells: 

but is probably due to an increased number of 

chemotactic factors in this area. The nature of the 

chemotactic factors in DH skin is still not estab­

lished. but seems rather to involve eomplement-de­
rived proteins and not gluten proteins. Further 

studies using skin cxtracts from DH patients, as 

already done in psoriasis (9), will be necessary to 

define the nature of chemotactic factors located in 
DH skin. 
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