systemic therapy (9) could support the notion of sys-
temic immunologic mechanisms of the disease. Alter-
natively, the minimal absorption of the drug through
the skin may not be sufficient to achieve a response.
The undetectable levels of CS in the blood may con-
firm such an assumption.
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Prostaglandin E,; and Prostaglandin F,, in Exudate in Nickel Allergy

AXEL LERCHE, HANS BISGAARD, VIBEKE KASSIS, JENS DAHL CHRISTENSEN

and JORGEN SONDERGAARD

Department of Dermatology, Bispebjerg Hospital, Copenhagen, Denmark

Ten nickel-allergic patients and 5 healthy control sub-
jects participated in a study of the kinetics of the flux
and concentration of migrated leukocytes and extracel-
lular PGE, and PGF,, during a 48 h period, using a
skin chamber technique. The patients were provided
with two skin chambers, one with and one without
nickel challenge. A higher flux of leukocytes, PGE,
and PGF,, was observed during the second day of
allergen exposure, while the concentrations probably
due to dilution were unchanged or diminished, indicat-
ing an unspecific role of the prostaglandins during the
contact allergic reaction. No correlations were found
within the groups between the migration of leukocytes
and the prostaglandin content. Key words: Leukocyte
migrations; PGE,; PGF, ; Skin window technique.
(Accepted October 17, 1988.)
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A. Lerche, Gjorlingsvej 9, DK-2900 Hellerup, Den-
mark.

The main alterations of the arachidonate metabolism
in delayed hypersensitivity consist of («) inhibition of
PGD, synthesis, (b) a switch from predominantly
PGD, to a predominance of PGE, (¢) an increased
lipoxygenase activity (1), (d) an inhibitory effect of
the immune response of PGE by inhibition T-lym-
phocyte activation (2). Furthermore, PGE inhibits
the leukocyte inhibitory factor (LIF) production (3),

exhibits a negative inhibitory chemotactic activity
and PGF,, exhibits a positive chemotactic activity
(4). The purpose of the present study was to measure
the release of PGE, and PGF,, and leukocyte migra-
tion in exudate during the evolution of a delayed
hypersensitivity reaction (DHR) in human skin,
when using a skin chamber technique.

METHODS

Subjects

The control group consisted of 5 healthy controls (all females,
mean age 28 years, age range 23-32), with no eczema or
history of allergic contact dermatitis.

The patients studied (8 females, 2 males, mean age 37
years, age range 20-65) all had allergic contact dermatitis to
nickel, verified by anamnesis and by patch testing (5). At the
time of investigation the eczema was inactive or mildly active
and the patients were without medication. All participants
had normal blood values. Informed consent was obtained
from all subjects, in accordance with the principle of the
Helsinki Declaration.

Skin chamber technique, chamber media and

collection procedure

A dermabrasion was made with surgical scalpel on the inner
surface of both forearms of patients with nickel hypersensi-
tivity and on the right forearm of controls, as previously
described (5). A sterile chamber of epoxy material was sealed
over the skin window. The chamber applied to the right
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Fig. 1A4. Logarithm of mean flux of migrated leukocytes (10°
cellsxecm=?) in skin window exudate during a 30 h period.
O——0, Controls; O——0O, patients allergic to nickel, not ex-
posed to nickel in the chamber medium; A——A, patients
allergic to nickel, exposed to nickel in the chamber medium.
B. Logarithm of mean concentration of migrated leukocytes
during the observation period. For symbols, see Fig. 1 4.

forearm of the eczema patients and controls was filled with
0.5 ml autologous serum containing 10 mM EDTA immedi-
ately after application and after each collection. The chamber
medium used on the left arm of the nickel allergic patients
consisted of 0.5 ml autologous serum with 10 mM EDTA and
10 mM nickel sulphate. After each collection the cells were
harvested, studied for morphology and total number, as pre-
viously described (5). The migration of leukocytes was ex-
pressed as the mean of the logarithm to the leukocyte migra-
tion during the 3 h collection period related to the skin
window area, i.¢. leukocyte flux. At each collection. the con-
centration of migrated cells was expressed as the cell number
in the exudate volume minus the chamber volume (0.5 ml
serum).

PGE, and PGF,, determinations

Cell-free exudate were extracted and PGE, was converted to
PGB, by alkalization before entering the radio-immunoassay
as previously described (6). The concentrations and the fluxes
of PGE, and PGF,, at cach collection were corrected for the
PG content in the chamber medium and expressed as ng per
ml exudate volume and ng per cm®. The flux of PGE, and
PGF,, describes the total content of each PG in exudate
across 1 cm of the skin window area.
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The concentrations and fluxes of leukocytes, PGE, and
PGF,, were evaluated by two-way analysis of the logarithmic
observations. Comparisons between patients and controls
were done by Wilcoxon’s two-sample test.

RESULTS

Leukocyte migrations, PGE, and PGF,,
in exudate fluid

The mean leukocyte flux and leukocyte concentra-
tions in exudate cells of controls and patients showed
a time-dependent increase during the first day (Fig.
1). On the second day, the leukocyte flux was higher
(p<0.05) for the allergics exposed to nickel compared
with the same patients without nickel addition and
compared with the control group. No difference in
leukocyte concentrations was seen between the
groups. Controls and patients showed a time-depend-
ent fluctuation in the flux and the concentration of
both PGs (Figs. 2 and 3). However, a significantly
increased flux of PGE, and PGF,, (p<0.05) and a
decreased concentration of PGE, and PGF,,
(p<0.05) were found on the second day in allergen-
challenged patients, compared with the same patients
without.
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Fig. 3A. Logarithm of mean flux of PGE,, (ng X cm~?) in skin
window exudate during a 39 h period. B. Logarithm of mean
concentration of PGF,, (ngxXml~') in skin window exudate
during a 39 h period. For symbols, see Fig. 1 4.

An analysis of the leukocyte flux and the flux of
PGE,, respectively PGF,, in exudate from allergics
and controls did not show any correlation. Nor was
any correlation found between the leukocyte concen-
tration and the concentration of PGE,, or of PGF,,.

DISCUSSION

Epidermal abrasion induces leukocyte flux and subse-
quent release of PGE, and PGF,,. However, in nickel-
allergic reaction a higher flux was observed due to
release of chemotactic agents such as lymphokines (7)
or products released from the skin (8). The increased
diffusion of cell-free fluid into the chambers resulted
in an unchanged or reduced concentration of leuko-
cytes and PGs during this period. In contrast to our
findings, increased concentrations of PGE, and
PGF,, have been described in DHR after 24 h and 48
h (3, 9) using the suction bulla technique. The concen-
trations of PGE, in suction bullae of control subjects
were one-tenth of those obtained by the skin window
exudate (3), while the PGF,, concentrations (9) were
identical by both methods. It is likely that the differ-
ence in PG concentration is due to: difference in
mechanical trauma, collection intervals and exposure
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of antigen. The present study gives information on
the early events and the kinetics of the DHR.

The content of the PGs in exudate could not be
correlated to the migrated cells, so it is likely that the
origin of PG stems primarily from the inflammatory
infiltrate in dermis and diffusion from skin and ves-
sels induced by dermabrasion. The contribution from
inflamed abraded skin areas in nickel-allergic exposed
subjects was significantly increased on day 2. In sum-
mary, identical levels of PG were found in all groups
during the first day, indicating the PG release to be
triggered by mediators produced during the inflam-
matory process regardless of its nature. Similarly an
increased PG content has been reported in suction
fluid of various dermatoses with differing pathogenic
origins (10-12), indicating an unspecific induced PG
release during the initial phase of inflammation. The
increased PG flux in exposed allergics on the second
day could be caused by an unaltered release of PG per
migrated cell combined with a high cellular recruit-
ment.

ACKNOWLEDGEMENTS

We are grateful to Mrs T. Sendergaard, R. Roel and K.
Schmidt for their skilful technical assistance, and a grant
from the Danish Medical Research Council.

REFERENCES

1. Ruzicka T. Printz MP. Arachidonic acid metabolism in
skin: A review. Rec Physiol Biochem Pharmacol 1984;
100: 121-160.

Chouiib S. Welte K, Mertelsman R, Dupont B. PGE,

acts at two distinct pathways of T-lymphocyte activation:

inhibition of interleukin 2 production and downregula-

tion of transferrin receptor expression. J Immunol 1985;

135: 1172-1179.

3. Kalmar L, Gergely P. Effect of prostaglandins on poly-
morphonuclear leukocyte motility. Immunopharma-
cology 1983; 6: 167-175.

4. Goetzl EJ, Gorman RR. Chemotactic and chemokinetic
stimulation of human eosinophil and neutrophil poly-
morphonuclear leukocytes by 12-L-hydroxy-5,8,10-hep-
tadecatrienoic acid (HHT). J Immunol 1978; 120:
526-631.

. Lerche A, Bisgaard H, Christensen JD, Sendergaard J.
Human leukocyte cAMP and ¢cGMP levels during che-
motaxis in delayed type hypersensitivity. Allergy 1984;
39: 195-201.

6. Kassis V, Sendergaard J. PGE, in normal human skin.
Methodological evaluation, topographical distribution
and data related to sex and age. Arch Dermatol Res 1983;
275: 9-13.

7. Askenase PW, Lovern van H. Dclayed-type hypersensi-
tivity: activation of mast cells by antigen specific T-cell

[3°]

W

Acta Derm Venereol (Stockh) 69




256  Short reports
factors initiated the cascade of cellular interactions. Im-
munol Today 1983: 4: 259-263.

8. Ternowitz T. Thestrup-Pedersen K. Epidermis and lym-
phocyte interactions during tuberculin skin reaction. II.
Epidermis contains specific lymphocyte chemotactic fac-
tors. J Invest Dermatol 1986; 87: 613-616.

9. Padilla JM, Hensby CN, Shroat B, Civier A, Ortonne JP.
Elevated levels of arachidonic acid and prostaglandins
D,. E,. F,, and 6-0x0-PGF in tuberculin delayed hyper-
sensitivity. J Invest Dermatol 1984; 80: 36 (Abstract).

10. Barr RM, Brain S, Camp RDR, Cilliers J, Greaves MW,

Mallet AI, Misch K. Levels of arachidonic acid and its
metabolites in the skin in human allergic and irritant
contact dermatitis. Br J Dermatol 1984; 111: 23-28.

11. Black AK, Fincham N, Greaves MW, Hensby CN. Time
course changes in levels of arachidonic acid and prosta-
glandins D,, E; and F,, in human skin following ultravio-
let B radiation. Br J Clin Pharmacol 1980; 10: 453-457.

12. Forstrom L, Reunala T, Vapaatalo H, Linden IB. In-
creased suction blister concentrations of prostaglandin E
and F», in dermatitis herpetiformis. Acta DermVenercol
(Stockh) 1979; 59: 458-460.

Unilateral Eruption of Endogenous Eczema after Hemiparesis
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Five patients with cerebrovascular hemiplegia devel-
oped an endogenous eczema (nummular eczema, pom-
pholyx, allergids, atopic dermatitis). In all cases the
dermatitis was mainly confined to the healthy side.
(Accepted October 20, 1988.)
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Nummular eczema is an endogenous disease charac-
terized by coin-shaped eczematous patches mainly
occurring on the extensor aspects of extremities. The
eczema often starts on the legs but usually spreads to
arms and trunk. In the acute phase the lesions are
pruritic and oozing, later become chronic and scaling.
The clinical picture and presumed etiopathogenesis
have been discussed for decades. The following eti-
ologies have repeatedly been suggested: asteatosis,
bacterial allergy, focal infection. venous insufficien-
cy, ethylism, external irritants and infected wounds.
The reader is referred to several good reviews (1-4).
Pompholyx or vesiculosis is another endogenous
eczema in which, however, the itching and periodic
eruptions are localized to the palms and/or the soles.
Since in many cases the etiology is never demonstrat-
ed, they are often considered idiopathic; some, how-
ever, are attributed to atopy or “endogenous contact
eczema’” (5, 6). In our experience, pompholyx often
accompanies an active nummular eczema, although
this is seldom mentioned in text-books or reviews.
Deterioration of a hypostatic eczema of the lower
leg, whether complicated by contact allergy or not,
occurs primarily by local extension. Often this is fol-
lowed by dissemination of papules or vesicles to
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arms, palms, face, etc. These so-called allergids were
first described by Haxthausen (7).

The symmetric distribution of the eczematous
eruption is very characteristic of endogenous eczema,
be it nummular or atopic eczema, pompholyx or aller-
gids. It therefore seems warranted to report 5 cases of
different types of endogenous eczema with a unilater-
al distribution following hemiparesis.

CASE REPORTS (Fig. 1)

Case 1

Female, 94 years old. Cerebrovascular insult twice the same
year, resulting in left hemiparesis. In this connection an itch-
ing nummular eczema developed on extensor aspects of ex-
tremities, predominantly on the right leg. One month later.
residual patches were observed, mainly on the right leg. Gras-
set’s sign was positive on the left side but neurologic examina-
tion was otherwise normal.

Case 2

Male. 64 years old. Left-sided cerebrovascular infarction,
confirmed by computer tomography. resulting in right hemi-
paresis. A few months later. incipient nummular eczema on
left arm and left side of the back. Follow-up 4 years later still
showed active eczematous patches on both sides of extrem-
ities and trunk, but predominantly on the left side. Neurolog-
ic findings on the right side. but not on the left: diminished
muscular power in arm and leg: exaggerated biceps reflex;
absent brachio-radialis reflex: dig.I-III in flexion; diminished
sensitivity with regard to vibration. pin-prick pain and ster-
€0gnosis.

Case 3

Male, 62 years old. Multiple sclerosis including right-sided
hemiparesis since 35 years. Venous insufficiency of right
foreleg with ulcer on right lateral malleol for one year. Pro-
gressive eczema around the ulcer and extending to the same
forcleg during the last month, and exudative eczematous




