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The psoriasis-associated antigen, pso p27, can be isolated from
psoriasis scale and is present in complement-activating immune
complexes in psoriatic scale, and in serum from patients with
psoriasis. The antigen is produced by tryptase-positive cells in
the skin lesions and is shown to be a major antigen in the
immune reactions in psoriasis. The synthesis of this particular
antigen is reduced with the remission of in£ammation in the
skin lesions. In this study we followed 3 patients with severe
plaque psoriasis during treatment with cyclosporin A. In all
patients we observed a decrease in the expression of the antigen
pso p27 during the therapy. The e¡ectiveness of the therapy
varied among the patients, but there was a clear correlation
between disease activity and expression of the antigen pso p27
as demonstrated by immuno£uorescence in biopsies from
selected skin lesions. This observation strengthens our hypoth-
esis that the pso p27 antigen plays an important role in the
in£ammation in psoriasis. Key words: cyclosporin A; pathogen-
esis; psoriasis; pso p27.
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The in¢ltration of in£ammatory cells, which is an initial event
in the development of skin lesions in psoriasis, strongly sug-
gests that immune reaction plays a major role in the pathogen-
esis of this condition. This has also been veri¢ed through the
clinical response of cyclosporin A in psoriasis.
Immunological analyses have shown that a protein present

in psoriatic scale, pso p27, participates in the generation of
complement-activating immune complexes, both in the psoria-
tic plaques (1 ^ 3) and in synovial £uid in patients with psoriasis
arthritis (1). Recently, we presented evidence that the pso p27
antigen is expressed by mast cells in the skin lesions (4). The
expression of the antigen was reduced or omitted when the
lesions were in remission, even if the mast cells were still pre-
sent. Indicating a direct correlation between the in£ammation
and the expression of pso p27 antigen. The N-terminal amino
acid sequence of the psoriasis-associated antigen, pso p27,
shows that pso p27 di¡ers from other proteins (5). The bio-
logical function of the protein is still unknown.
In this study we followed 3 patients with extensive psoriasis

during treatment with cyclosporin A (CsA), in order to inves-
tigate whether this treatment in£uenced the expression of pso
p27 antigen.

PATIENTS AND METHODS

Patients and treatments

Three patients (2 men, 1 woman) volunteered to participate in this
study. Each had a long history (11 ^ 17 years) of serious plaque psoria-
sis. One of the patients (patient 1) also su¡ered from moderate
psoriasis-arthritis. Previously the patients had tried many kinds of
ordinary topical treatments, phototherapy and systemic treatment with
methotrexate, without signi¢cant response. All 3 patients received CsA
3 mg/kg/day in 2 doses/day. All other kinds of treatment except topi-
cal lubrications were stopped 4 weeks before entry into the study. We
performed physical examinations with blood and urine tests according
to the clinical guidelines for CsA therapy (6). The severity of the psor-
iasis was evaluated before starting the treatment and after 2, 6 and 12
weeks (patient 1), respectively, based on the Psoriasis Area and Sever-
ity Index (PASI) (7). One representative psoriasis plaque was selected
as a reference lesion in each patient. These reference lesions were in the
central part of the back of patients 1 and 2 and on the right upper arm
of patient 3. The grade of scaling, erythema and thickness of the indi-
cator lesions were determined on a scale from 1 ^ 7 for each parameter
(1 absent, 2 trace, 3 mild, 4 mild-moderate, 5 moderate, 6 moderate-
severe, 7 severe), with a total highest score of 21 and a lowest score of 3.

Specimens

Skin biopsies were taken from the indicator lesions as 4 mm punch
biopsies. Before starting the CsA therapy we took a biopsy from the
centre and the border of the plaque and from normal skin 5 cm from
the border of the lesion. After 2 and 6 weeks we obtained biopsies from
the centre of the indicator lesion and from normal skin. From patient 1
we also took a biopsy from the centre of the indicator lesion after 12
weeks and likewise from a new plaque on his left knee, which arose dur-
ing treatment.
The specimens were shock frozen in liquid nitrogen and stored at

^ 70³C. Thin sections (4 ^ 5 mm) of the skin biopsies were analysed with
respect to pso p27 antigen using monoclonal anti-pso p27 antibodies.

Monoclonal antibodies against pso p27

The production of monoclonal antibodies (Mabs) was performed
essentially as described elsewhere (8). Puri¢ed pso p27 obtained from
psoriatic scale was used as antigen (9).

Immuno£uorescence analyses

Thin sections of the skin biopsies were incubated with anti-pso
p27 Mabs (3A3D10 and 2C7D10) diluted 1 : 500 in PBS, followed
by incubation with rabbit anti-mouse immunoglobulin Fluorescein
Isothiocyanate Conjugate (DAKO). Finally, the thin sections were
examined using a Leitz £uorescence microscope.

RESULTS

Clinical evaluation

The patients participating in this study responded to various
extents to treatment with CsA. The PASI score indexes are pre-
sented inTable I . Patient 1 responded immediately to the treat-
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ment and the PASI score dropped from 37.7 to 6.2 within 2
weeks. After 6 weeks, however, there was a tendency to relapse,
as indicated by the PASI score index, due to an increasing
thickness of the plaques sited on the trunk. An unexpected
observation was made on this patient after 12 weeks of treat-
ment.While the skin was almost normal, as demonstrated by a
very low PASI score, a new psoriasis lesion appeared on his left
knee. During the treatment period the patient recognized only
a slight improvement in the arthritis.
The responses to treatment were di¡erent in these 3 patients.

Patient 2 had only a moderate clinical e¡ect after CsA treat-
ment for 2 weeks, but had an excellent e¡ect of the therapy
after 6 weeks of treatment, as indicated by the PASI score
and the plaque index (Table I). Patient 3, who had almost
exclusively thick plaques of psoriasis on hands and ¢ngers,
had not the same good response to treatment as patients 1
and 2. However, in this patient also there was a signi¢cant
improvement, as indicated in Table I, primarily registered as
reduced thickness of the plaques.
In all 3 patients there were good correlations between the

general clinical e¡ect of the treatment and the plaque index of
the indicator lesions (Table I). This indicates that the biopsies
were obtained from representative plaques of psoriasis at var-
ious points of time. The e¡ect of therapy was also veri¢ed
through histological analyses of the skin biopsies as thinner
stratum corneum, thinner epidermis and less in£ammation.
The patients tolerated the therapy well and no serious side-

e¡ects were observed.

Analyses of psoriatic lesions and clinical uninvolved skin

The binding of monoclonal anti-pso p27 antibodies to psoriatic
skin from patient 1 is shown in Table I and Fig. 1. Before start-
ing therapy with CsA, biopsies made from the centre and the
border of the indicator plaque from this patient (Figs. 1a and c)
showed an extensive £uorescence for pso p27 antigen. The £uo-
rescence was extensive in the stratum corneum and in the scale.
Furthermore, we observed a high frequency of pso p27 positive
cells in the dermal papillae and fewer positive cells in the reti-
cular dermis. These cells were primarily tryptase positive cells
(data not shown). No di¡erences between the intensity of the

£uorescence of pso p27 in the biopsies from the centre and
the border of the indicator lesions could be demonstrated. In
the biopsy from the uninvolved skin there was no visible £uo-
rescence in the epidermis or the dermis (Fig. 1d). Before
therapy, similar observations were made in corresponding
biopsies from patients 2 and 3.

Analyses of selected skin lesions during treatment with CsA

The immuno£uorescence analyses of pso p27 antigen in skin
biopsies from the centre of a selected psoriasis lesion from
patient 1 is presented in Figs. 1 a, e, f and g. The biopsy taken
at day 0 demonstrated extensive £uorescence in the stratum
corneum and in the scale. There was a high frequency of pso
p27 positive cells in the dermal papillae and fewer positive cells
in the reticular dermis (Fig. 1a). After 2 weeks of CsA treat-
ment there was still strong £uorescence in the stratum corneum
and in the scale of the biopsy. The number of positive cells in
the dermis was decreased. The epidermis had become thinner
and we observed a stronger auto£uorescence in the biopsy by
the same magni¢cation (Fig. 1e). After 6 weeks a slight
increase in the number of positive cells in the dermis compared
with the biopsy performed after 2 weeks could be observed
(Fig. 1f). The £uorescence in the stratum corneum and in the
scale was even more intense. After 12 weeks when the skin
was almost normalized, there was no positive £uorescence in
the biopsy from the indicator lesion, except a weak £uores-
cence in the stratum corneum (Fig. 1g). However, in the biopsy
from the new lesion on the knee which developed during
therapy with CsA, we could observe a strong £uorescence both
in the stratum corneum as well as in the dermis (Fig. 1h) The
degree of £uorescence in this late biopsy was equal with the
£uorescence in the biopsy from the indicator lesion before
starting treatment with CsA. The density of mast cells was
not signi¢cantly reduced during treatment and the expression
of tryptase was not in£uenced by CyA (data not shown).
Consequently, there was a clear correlation between the

response to therapy with CsA and the intensity of the £uores-
cence of the antibodies against pso p27. These observations are
equal with the observations of patients 2 and 3. A certain
amount of £uorescence was observed both in the stratum cor-
neum and the dermis in the biopsy from patient 2 after 2 weeks,
but after 6 weeks there was weak £uorescence in the stratum
corneum only. Patient 3, who responded weakest to therapy
among these 3 patients, after 6 weeks still had several positive
cells in the dermis together with an intense £uorescence in the
stratum corneum and the scale. However, the intensity of the
£uorescence in these cells was much weaker than the £uores-
cence observed after 2 weeks of therapy.
The biopsies taken from the uninvolved skin before starting

and during the CsA treatment, did not demonstrate any pso
p27 positive reaction in the epidermis or the dermis. There
was no change in this observation during the whole period of
CsA therapy.

DISCUSSION

The initiation of psoriasis may be due to either microbial
infection or physical damage to the skin or to systemic or local
antigenic, autoantigenic, or superantigenic substances. Even
psychological stress can be an initiating event (10). Without
regard to the initiating event, psoriasis has the distinctive fea-

Table I. PASI score, plaque index and semiquantitative
expression of pso p27 antigen during treatment with cyclo-
sporin A

Patient no./sex/age Week PASI Plaque Fluorescence pso
(years) score index p27

1/M/45 0 37.7 20 zzzz

2 6.2 5 z

6 11.3 7 zz

12 3.1 3 z

12 3.1 14 zzzz*
2/F/41 0 32 15 zzzz

2 18 8 zz

6 6.5 3 z

3/M/34 0 15 19 zzzz

2 12.1 14 zzz

6 10.4 10 zz

* Now developed a new lesion with index 14 on his left knee.
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tures of erythematous, scaly, in¢ltrating plaques of the skin. A
main feature of psoriasis is an in£ammatory reaction in the
dermis with deposits of immunocomplexes and in£ammatory
cells.

There are generally antigens involved in immune reactions.
It has never been possible to isolate an infectious agent as the
cause of psoriasis, thus it is reasonable to assume that psoriasis
is an autoimmune disorder. We have earlier focused on a pro-

Fig. 1. Immuno£uorescence of pso p27 in skin from patient 1. The biopsies are before therapy from (a) the centre of the indicator lesion, (b) con-
trol with an irrelevant antibody, (c) from the border of the lesion, and (d) from uninvolved skin and (e) after 2 weeks, (f) after 6 weeks and
(g) after 12 weeks with CsA therapy. (h) A new plaque developed on the patient's left knee during CsA therapy.
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tein antigen, pso p27, which is produced in mast cells in the
skin lesions and which play an obvious role in the in£amma-
tory reaction in psoriasis (3, 4).
The aim of this study was to investigate whether immuno-

suppressive treatment with CsA in£uenced the expression of
the pso p27 antigen. The patients included in this study
responded to various extents to treatment with CsA. We did
not make any dose-adjustment during therapy, which could
explain the various responses to therapy among these patients.
Despite individual variation in response to therapy there was a
clear correlation between disease activity expressed by PASI
score and the plaque index of the indicator lesion. This means
that the biopsies were representative for the general e¡ect of
the treatment. Furthermore, there was a good correlation
between plaque index and to what extent the antigen was
expressed, as demonstrated by the immuno£uorescence.
Before CsA therapy there was a strong £uorescence both in

the scale and the dermis. After 2 weeks there was a decrease in
the intensity of the £uorescence in the mast cells of the dermis
in biopsies from all 3 patients. However, the £uorescence was
still strong in the stratum corneum. This could indicate that the
production of the antigen is inhibited as an initial event of the
CsA therapy, either as a direct e¡ect of CsA on the antigen pro-
ducing cells or indirectly through a suppression of the in£am-
matory process. In biopsies obtained from the clinically cured
psoriasis plaque after 6 weeks with CsA therapy, there were no
signs of the antigen. This indicates that the expression of the
antigen is related to the activity of the disease and that the
expression of the antigen is suppressed when the lesion goes
into remission. This is in accordance with the results from
earlier studies (4, 11).
The e¡ectiveness of CsA in psoriatic treatment has been well

established through many studies (12), especially in patients
who have failed to response to phototherapy or methotrexate
therapy. The immunosuppressive action of CsA in psoriasis
has not yet been fully elucidated, but CsA binds to an intra-
cellular receptor termed cyclophilin. The CsA-cyclophilin
complex inhibits the phosphatase activity of the enzym calci-
neurin, which interferes with the nuclear factor of activated
T-cells (NT-AT), which is a essential transcription factor for
the transcription of the interleukin 2 (Il-2) gene (13). T-cell-
derived lymphokines appear to play an important role in the
pathophysiology of psoriasis. CsA inhibits the production of
various numbers of cytokines, which have an e¡ect on lympho-
cytes, antigen-presenting cells, keratinocytes and neutrophils
(13). The e¡ectiveness of CsA in psoriasis, strengthen the
hypothesis of psoriasis as an immunological in£ammatory skin
disease.
We are led to speculate that the expression of pso p27 is

induced by factors released by the in£ammatory process and
that the pso p27 antigen participates in the maintenance of
the in£ammatory process in the dermis through generation of
immune complexes and activation of T-lymphocytes. In this

way pso p27 plays a key role in the stationary psoriatic plaques.
In accordance with this hypothesis, CsA decreases the expres-
sion of the antigen pso p27 by suppressing the in£ammatory
process either indirectly through in£ammatory mediators or
directly by inhibiting the production of the antigen.
Even if we do not know the exact action of this particular

antigen, this study strengthens our earlier suggestion that the
antigen plays an important role in the immunological reaction
in psoriasis.
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