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Characterization of Lesional Psoriatic Skin T Lymphocyte Clones
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T cells are considered to play a role in the pathomechanism of
psoriasis. Therefore we investigated the cytokine production
patterns of T cell clones that were randomly prepared from
chronic plaque psoriasis lesions of 2 patients. 67% of the 49 T
lymphocyte clones (TLC) expressed CD4 and 33% expressed
CD8 (ratio 2:1), while vd-TCR expression was absent. The
production of 1L-4, IFN-vy, IL-2 and IL6 was measured in super-
natants of TLC following PHA plus PMA stimulation. Different
groups of clones could be distinguished according to their 11.-4/
[FN-y production ratio. In addition to Th0 cells (low 11-4/low
IFN-v), low IL-4/high IFN-v producers as well as high IL-4/low
IFN-v producing clones were found, suggesting the presence of
Thl- and Th2-like subsets. Upon stimulation, all TLC secreted
low levels of IL-2 whereas a minority of the TLC secreted low
levels of TL-6. These results may imply that T cells in psoriasis
lesions do not show shifts towards either a Thl or a Th2
cytokine production profile.
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A variety of observations such as the therapeutic efficacy of
cyclosporin A (1), FK 506 (2) and CD4 antibodies (3) suggest a
crucial role of CD4* helper lymphocytes in the pathomechanism
of psoriasis. The accumulation of various cytokine-releasing T
cell subsets in psoriatic (epi)dermis indicates that locally pro-
duced cytokines may regulate the inflammatory process and
keratinocyte hyperplasia.

Helper T lymphocytes can be functionally distinguished ac-
cording to their cytokine secretion patterns (4). Thl-like cells
preferably produce 1L-2 and TFN-y, and Th2-like cells prefer-
ably secrete 11-4 and [L-5, although the majority of activated
human T cells produce all these cytokines simultaneously (5).
Certain inflammatory skin diseases are characterized by a pre-
dominance of T cells of one of the subgroups. Nickel-specific
TLC from nickel contact-allergic individuals (6) or Mycobacte-
rium leprae-specific TLC from leprosy patients (7) were found
to be of Thl type, while Dermatophagoides pteronyssinus
(housedust mite =HDM) specific T cell clones from atopic,
HDM-allergic individuals showed Th2-like patterns (8). Such
findings prompted the search for similar functional T cell sub-
sets that may be of pathogenetic importance in psoriasis.

For this purpose panels of randomly cloned T cells from
lesional psoriatic skin biopsies of 2 patients were screened.
Their cell surface phenotype was analysed for CD4, CDS8, v6-
TCR expression, and their cytokine production by assaying the
secretion of 1L-4, IFN-y, IL-2 and IL-6. The study demonstrates
that significant levels of the Thl- and Th2-like cytokines are
present in the supernatants of lesional skin-derived TLC, with-
out a predominance of any T cell subset.
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MATERIALS AND METHODS

Biopsies and cloning procedure

Lesional skin biopsy specimens (1 =2) were obtained from the forearm
of 2 male patients suffering from chronic plaque psoriasis, No local or
systemic therapy had been given to either patient for 6 weeks before
biopsy. 40 ml heparinized venous blood was taken as a source of
autologous feeder cells (PBMCs). T cell clones were prepared accord-
ing to Van der Heijden et al. {8).

Medium and cell culturing

During the cloning procedure, cells were cultured in Iscove's modified
Dulbecco medium (IMDM) (GIBCO, Paisley, Scotland), supplemented
with 10% pooled complement-inactivated normal human serum (Cen-
tral Laboratory Blood Transfusion Service, Amsterdam, The Nether-
lands), rTL-2 (20 U/ml) (Cetus Corp.. Emeryville, Calif.) and gentamy-
cin (80 pg/ml). When cells were stimulated for assaying cytokine
production, human serum was replaced by 10% fetal calf serum (FCS)
(HyClone Laboratories Inc., Logan, UT) and further supplemented with
35 pg/ml human transferrin (Behring-Werke, Magdeburg, FRG), 1,75
IE/ml human insulin (Actrapid, Novo Nordish A/S, Bagsvaerd, Den-
mark) and 3.5 pl/l B-mercaptoethanol (Merck, Munich, Germany). The
Epstein-Barr virus transformed human B cell line JY was maintained in
IMDM containing 5% FCS. All cultures were incubated at 37°C in a
humidified atmosphere containing 5% CO.,.

Phenotyping of T cell clones

T cell clones were phenotyped by incubating on ice with anti-CD4
(OKT4) or anti-CD8 (OKTR) (Ortho Diagnostics Systems Ltd., High
Wycombe, Bucks, England). The mAD anti TCR -1 (9) was kindly
provided by Dr. J. Borst (Dept. of Immunology, The Netherlands
Cancer Institute. Amsterdam). FITC-conjugated F(ab"), fragments of
rabbit anti-mouse 1gG were purchased from Zymed (San Francisco,
Calif.). The staining was quantified by flow cytometry (FACSscan,
Becton-Dickinson).

Generation of clone supernatants

TLC cells (10%well) were stimulated with PHA (1 pg/ml) and PMA (5
ng/ml) (Sigma Chemical Co, St. Louis, Mo.} in Costar 24-well plates in
1 ml culture medium, Cell-free supernatants were collected after 24 and
48 h of culture and stored in aliquots at =20°C.

Cytokine measurements

The analysis of the 11-4 and IFN-y contents of the TLC supernatants
was performed with specific solid-phase sandwich ELISA systems, as
described elsewhere (10, 11). The IL-2 activity in the supernatants was
measured according to Gillis et al. (12). The IL-6 production in the
cell-free supernatants was analysed using a commercially available
ELISA kit (Central Laboratory, Netherlands Red Cross Blood Trans-
fusion Service, M 1916).

Statistical analvsis

Each group of cytokine measurements was expressed as a mean = SEM.
The difference between the means was analysed using Student’s r-test.

RESULTS
Preparation of T cell clones from psoriatic skin
T cells were cloned directly from lesional skin of 2 patients
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Fig. 1. 1L-4 and IFN-y secretion patterns of CD4" (closed circles) or
CD8* (apen circles) T-cell clones from psornatic lesional skin. Secreted
Iymphokines were measured in supernatants of 24 h cultures of T-cell
clones (108 cells/ml) stimulated with PHA and PMA and the values are
expressed in ng/ml.

using a limiting dilution protocol with high efficiency. Of 37
TLC obtained from the first patient, 25 were phenotypically
characterized as CD4* (67.5%). and 12 as CD8* (32.5%). Of
TLC from the second patient, 8 out of 12 clones expressed CD4
(66.7%). while 4 expressed CD8. Thus. a consistent CD4/CDY
ratio (2:1) was observed for both patients. None ot the TLC
expressed the TCR-v8.

Cytokine profile of TLC

T cell clones were stimulated with PHA and PMA and the
supernatants were harvested after 24 and 48 h. IL-4, IFN-vy, IL-2
and 1L-6 activity was determined. The clones demonstrated
differential release of IL-4 and IFN-y at 24 h after stimulation

(Fig. 1). Seven CD4* and 2 CD8* clones secreted high levels of

IL-4 but low levels of IFN-y resembling Th2-type cells. Six
clones (5 CD4 and 1 CD8) produced large amounts of IFN-vy
and small amounts of 1L-4 showing a Th-like secretion protile.
The majority of clones produced less than 100 pg/ml of these
cytokines. However, we found 4 clones that showed a high
production of both 1L-4 and IFN-vy. The supernatants ot 48 h
cultures showed a quite similar distribution of I1L-4 and IFN-vy
production (data not shown). By calculating the means of [L-4
and IEN-y production by the 49 clones (Fig. 2). no difference
was found in the IL-4 production between day | and day 2,
whereas the mean of IFN-y levels was significantly higher in the
48 h supernatants (p< 0.01). Under the same conditions. small
amounts of IL-2 (0.05-1.5 U/ml) were detected in the super-
natants and only a few clones produced IL-6 (15-60 pg/ml),
(Fig. 3). In both cases the level of cytokine production was
significantly lower on day 2 (p<0.05). The low IL-2 levels
alrcady after 24 h were probably due to consumption by the
stimulated TLC.
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Fig. 2. TLC from 49 clones were stimulated by polycional activators
(PHA + PMA). The conditioned media were harvested after 24 and 48 h
of culture and IL-4 and IFN-y activity was determined. Mcans + SEM
of the population are indicated. 1FN-y production is significantly higher
on day 2 (*p<0.01).

DISCUSSI®N

To study the cytokine profile of psoriatic T cells, we expanded T
cells from involved psoriatic skin. Immunophenotyping of pso-
riatic skin TLC of the 2 patients showed that the major cell type
was the CD4* helper T lymphocyte. The consistent CD4/CD8
ratio of TLC in this study is in accordance with the ratio
previously observed by others in TLC panels (13) and with the
ratio found in situ in lesional psoriatic dermis (14). None of the
clones expressed yd-TCR. thus supporting an earlier observation
by Nikaein et al. who also did not find TCR-v8* cells (15).
These findings do not entirely exclude that v&-TCR* cells are
present in the initial culture. Kabelitz et al. reported that cloned

» 100
]
° . :
L]
. °
1 °
O °
° L4 ° —
z E
E ‘f * o
2 5 . =140, 2
o ° ° ©
= o )
L]
. $ % )
”»w
[ ]
- h H
0.1} 4 s°
o® »
¢ v
o.os b y i 1 L .1
24 hrs 48 hrs 24 hrs 48 hrs

Time points

Fig. 3. 1122 and 11-6 production by PHA + PMA stimulated T cell
clones from patient 1 (with means = SEM) of 11-2 and [L-6 activities. In
the 48 h supernatants the levels of both cytokines were significantly
lower than in the 24 h supematants (*p <0.05).



v8" T cells underwent apoptosis when activated by anti-CD3
mAb (OKT 3) or PHA in the presence of IL-2 (16).

Results with the TLC suggest that according to the IL-4/
IFN-y ratio, different groups of TLC exist in lesional skin.
Thl-like cells with high IFN-v/low I1-4 values as well as Th2-
like clones with high 1L-4/low 1FN-vy were found, whercas the
majority of clones showed an intermediate profile (ThO cells)
(Fig. 1). A striking feature of these non-specifically stimulated
clones was the presence of high IL-4 producer subsets. So far the
only cytokines known to be produced by psoriatic skin-derived
T cell clones were IFN-v, 1L-2, 1L-10 and GM-CSF (17).

The IFN-y levels were found to be elevated in serum (18) and
suction blister fluid (19) of psoriatic patients, and its mMRNA was
present in epidermal sheets of lesional skin (20). Psoriatic ker-
atinocytes are less sensitive to the growth inhibitory effect of
IFN-y than are those from normal skin (21). These observations
emphasize the integral role of IFN-vy in psoriasis. IL-4 is pro-
duced by allergen-specific CD4* T lymphocytes in atopic der-
matitis lesional skin (8). Cai et al. showed that IL-4 increased the
adhesiveness of psoriatic dermal microvascular endothelial cells
to peripheral blood mononuclear cells (22). Detection of 11-4
has not been reported before in psoriatic skin and its precise role
in the inflammatory reaction in psoriasis is obscure.

Low levels of IL-2 were detected in our TLC supernatants
compared with IL-2 production by atopic dermatitis clones (23).
Similarly, Baker et al. (17) also found small amounts of IL-2 in
TLC supernatants.

Only 6 out of 19 clones produced detectable levels of IL-6.
All these clones were part of the high TL-4-producer subset.

Although we found clones with extreme Thl- or Th2-type
cytokine profile, the variable IL-4/IFN-vy ratios of psoriatic TLC
did not show a clear shift toward any helper T subset. Thus, in
contrast to TLC obtained earlier from atopic dermatitis (8) and
contact dermatitis (6) lesional skin, the psoriatic T cells cannot
be clearly categorized on the basis of Thl- and Th2-associated
cytokine production.
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