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Molecular Basis of Hay±Wells (AEC) Syndrome: Heterozygous Germline Missense
Mutations in the Sterile-Alpha-Motif (SAM) Domain of the p63 Gene
A.D. Irvine,*² V. Wessagowit,* D.J. Atherton,² W.A.D. Grif®ths,* P. Duijf,³ H. van
Bokhoven,³ and J.A. McGrath*
*St John's Institute of Dermatology, St Thomas' Hospital, London, U.K.; ²Department of Dermatology,
Great Ormond Street Hospital for Sick Children, London, U.K.; ³Department of Human Genetics 417,
University Hospital Nijmegen, Nijmegen, The Netherlands
The Hay±Wells syndrome (MIM 106260) (also known as AEC -Ankyloblepharon, Ectodermal
dysplasia, Clefting-syndrome) is an autosomal dominant disorder, the molecular basis for which is
currently unknown. Clinical features include cleft lip/palate, severe scalp erosions, and
abnormalities of hair, teeth, nails, sweating, and partial eyelid fusion. Recently, some cases of a
different genodermatosis with overlapping clinical features, EEC (Ectrodactyly, Ectodermal
dysplasia, Clefting) syndrome (MIM 129900), have been shown to result from mutations in the p53
homologue gene, p63. Speci®cally, most mutations comprised heterozygous missense changes
located in the DNA-binding domains of p63. The aim of this study was to assess whether Hay±
Wells syndrome might be allelic for p63 mutations. In three unrelated Hay±Wells syndrome
patients, genomic DNA was ampli®ed using intron-speci®c primers spanning all 15 exons of p63
and sequenced directly. In each individual we identi®ed different heterozygous missense mutations
(L518F, G533V, or Q540L) clustered within exon 13 of p63. The Q540L mutation was detected
in one patient's mother who also had Hay±Wells syndrome, but in the other cases L518F and
G533V were shown to have arisen de novo. None of these sequence variants was detected in 100
control chromosomes. The mutations all occur within the sterile-alpha-motif (SAM) domain of
p63. Although a precise role for this region of p63 has still to be determined, it is thought to inhibit
transactivation, either directly or through recruitment of other proteins that inhibit transactivation.
This study has demonstrated the molecular basis for three cases of Hay±Wells syndrome. It also
demonstrates that, in conjunction with the EEC syndrome data, missense mutations in other parts
of the p63 protein may give rise to a different phenotype. The ®ndings will further enable studies
to address whether other similar forms of ectodermal dysplasia, such as Rapp±Hodgkin syndrome
(MIM 129400), are also allelic or indeed distinct from Hay±Wells syndrome. Delineation of these
p63 mutations has direct implications for genetic counselling and DNA-based antenatal testing in
subsequent generations in these families.

Triplehelix-Mediated Inhibition of ICAM-1 Expression in Epidermal Keratinocytes. An
Approach to the Development of Antigene Drugs
R. Besch, C. Giovannangeli,* and K. Degitz
Department of Dermatology, Ludwig-Maximilians University, MuÈnchen, Germany; *Laboratoire de
Biophysique, Museum National d'Histoire Naturelle, Paris, France
At certain sequences, the DNA doublehelix can be recognized and noncovalently bound by
oligonucleotides. The resulting triplehelix can interfere with gene transcription. To explore the
potential of triplex-forming oligonucleotides (TFOs) to act as arti®cial gene repressors, a 16mer
oligopurine phosphodiester TFO was designed to target a sequence within the ICAM-1 gene,
which plays a key role in cutaneous in¯ammation. The binding of the TFO to a ICAM-1 gene
fragment containing the TFO binding sequence was demonstrated in a restriction enzyme
protection assay: the presence of TFO inhibited cleavage of the ICAM-1 target at an Eco NI
restriction site overlapping the TFO binding sequence, while control oligonucleotides ± including
a scrambled control ± had no inhibitory effect. TFO binding was also demonstrated with
chromosomal genomic DNA as a substrate. When the TFO was transfected into A431 cells or
normal human epidermal keratinocytes using activated dendrimer (SuperfectTM) as an adjuvant, it
entered the majority of cell nuclei after 3 h as assessed by ¯uorescence microscopy. Transfected
TFO strongly inhibited IFNg-induced ICAM-1 cell surface expression. This effect was due to
sequence speci®c triplehelix formation, because (1) control oligonucleotides had no inhibitory
effect on IFNg-induced ICAM-1 expression and (2) the TFO did not interfere with IFNg
induction of a different cellular gene (HLA-DR). Collectively, the data demonstrate effective
inhibition of ICAM-1 gene expression via sequence-speci®c triplehelix formation. The results
support the view that TFOs may be useful as antigene drugs in cutaneous anti-in¯ammatory or
anticancer strategies.
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Pro- and Anti-In¯ammatory Cytokines Control Major Histocompatibility Complex
(MHC) Class II-Dependent Antigen Presentation by Dendritic Dells Through
Reciprocal Regulation of Intracellular Protease Activity
P. Meraner,* E. Fiebiger,*² E. Weber,³ I. Fang,* H. Ploegh,² G. Stingl,* and D. Maurer*
*Department of Dermatology, University of Vienna Medical School, Vienna, Austria; ²Institute of
Pathology, Harvard Medical School, Boston, Massachusetts, U.S.A.; ³Institute of Physiological Chemistry,
Martin-Luther University, Halle, Germany
Two key events in the presentation of exogenous antigen by dendritic cells (DCs) are decisively
controled by the action of endo-/lysosomal proteases: the generation of antigenic peptides and the
maturation of nascent MHC class II molecules. Here we show that in¯ammatory cytokines, such as
TNF-a and IL-1a, rapidly increase the intracellular activity of cathepsin (cat) S and B in immature
human monocyte-derived DCs. As an immediate consequence, a wave of cat S-dependent
formation of SDS-stable MHC class II dimers follows cytokine stimulation of DCs. In contrast,
exposure to the anti-in¯ammatory cytokine IL-10 renders DCs incapable of upregulating cathepsin
activity and, ®nally, results in their arrest in a cathepsin-de®cient state. Cat S de®ciency is re¯ected
by delayed MHC class II dimer formation, and cat B de®ciency results in impaired degradation of
exogenous antigen by DCs. To investigate whether IL-10-mediated inhibition of protease activity
results in impaired peptide display, we monitored the appearance of MHC class II molecules loaded
with exogenous antigen-derived peptides by measuring the extent of peptide-dependent T cell
receptor downregulation upon DC-T cell contact. These experiments revealed that IL-10 strongly
reduces the export rate of TCR-accessible MHC class II-peptide complexes to the DC surface.
Thus, it appears that cytokine-mediated regulation of intracellular protease activity is a central
mechanism to balance the antigen presentation properties of DCs.

Paracrine Regulation of Keratinocyte Growth and Differentiation through Antagonstic
Function of Fibroblast c-Jun and JunB
N. Maas-Szabowski, A. Szabowski,* S. Andrecht,* A. Kolbus,* M. Schorpp-Kistner,* P. Angel,*
and N.E. Fusenig
Division of Carcinogenesis and Differentiation and *Division of Signal Transduction and Growth Control,
DKFZ, Heidelberg, Germany
Epidermal growth and differentiation is regulated by a cytokine network between keratinocytes
and dermal ®broblasts. We have recently demonstrated a novel double paracrine loop whereby
keratinocyte release IL-1, which upregulates growth factor expression in cocultured ®broblasts.
In light of the role of AP-1 in cytokine-regulated gene expression we aimed to identify the role
of c-Jun and JunB in this growth regulatory mechanism, using mouse ®broblasts from knock-out
embryos. In organotypic cocultures, a tissue engineered skin model system, c-jun±/± ®broblasts
largely fail to supporte keratinocyte growth, whereas junB±/± ®broblasts enhance keratinocyte
growth and differentiation. As AP-1 target genes KGF and GM-CSF have been identi®ed, with
reduced basal and IL-1-induced expression in c-jun±/± and enhanced expression in junB±/±
®broblasts. Likewise, KGF and GM-CSF RNA and protein expression is strongly reduced in
cocultures with c-jun±/± ®broblasts, but enhanced in the presence of junB±/± ®broblasts. Growth
inhibited epithelia in cocultures with c-jun±/± ®broblasts could be partially rescued by addition of
KGF, whereas both KGF and GM-CSF completely restored the epithelial phenotype seen in
coculture with wild-type ®broblasts. On the other hand, neutralizing antibodies to GM-CSF
reduced the hyperplastic epithelial phenotype developed in coculture with junB±/± ®broblasts.
These results demonstrate (i) a signi®cant role of stroma-derived GM-CSF in regulating
keratinocyte growth and differentiation, and (ii) an antagonistic role of c-jun and junB in IL-1dependent regulation of KGF and GM-CSF. This suggests a cooperative function of ®broblast
derived KGF and GM-CSF in regulating epidermal homeostasis in skin physiology and pathology.

Development of Autoimmunity by Overexpression of CD40L in the Epidermis of Mice
A. Mehling, B. Pers, M. Voskort, D. Metze, T.A. Luger, T. Schwarz, S. Grabbe, and S. Beissert
Department of Dermatology, University of MuÈnster, MuÈnster, Germany
CD40/CD40L interactions play a pivotal role in immune-mediated in¯ammatory responses.
CD40L, upon ligation with its receptor CD40, exerts its effects on various cell types, such as B
cells, dendritic cells, and keratinocytes. To investigate the role of CD40/CD40L interaction in
cutaneous immunity CD40L expression was targeted to the epidermis using a keratin-14 promoter.
Transgenic (Tg) mice have strongly retarded growth. Furthermore, approximately 80% of the Tg
mice spontaneously developed in¯ammatory skin lesions on the ears, face, tail, and/or feet at an
average age of 53 d. Histologic analyses of the skin of Tg mice revealed an extensive in®ltrate of
in¯ammatory cells, a thickened epidermis with sporadic single cell keratinocyte necroses and a
®brotic dermis suggestive of scar tissue. Immunohistologic analyses revealed a uniformly strong
expression of CD40L in the epidermis of ears of these mice. As CD40L is a potent activator of
dendritic cells, ear sheets were stained for I-A to identify Langerhans cells. In comparison to their
littermates, transgenics had an approximately 90% decrease in Langerhans cells and exhibited a
``cobblestone'' pattern of I-A positive keratinocytes. Tg mice also display massive regional lymph
node (LN) hyperplasia. Flow cytometric analyses of the regional LN revealed a relative increase in
the percentage of I-A, NLDC, or CD19 antigens and a relative decrease in CD4, CD8, and
CD62L antigens in Tg mice in contrast to littermates. Serum analyses showed changes in
immunoglobulin (Ig) levels, the most distinctive being a decrease in IgM and an increase in IgG1,
IgG2b, and IgE. Screening for autoantibodies revealed heterogeneous patterns of ANAs and antidsDNA antibodies. Tg mice displayed Ig deposits on the renal glomeruli of the kidneys connected
with proteinuria. These results point to an in situ activation of Langerhans cells in the skin by
CD40L and indicate that CD40/CD40L interactions lead to chronic in¯ammation and
autoimmunity possibly by breaking immune tolerance against the skin.

P14arf-Mediated Cell Cycle Arrest Depends on Intact p53 and Retinoblastoma Signaling
Pathways
H.O. Weber, T. Samuel, P. Rauch, A. Steinkasserer, and J.O. Funk
Department of Dermatology, University of Erlangen-NuÈrnberg, Germany
The tumor suppressors p16INK4a and p14ARF, encoded by the INK4a/ARF locus in overlapping but
different reading frames, are cell cycle inhibitors believed to act in signaling pathways relevant for
melanomagenesis. p16 inhibits CDK4/6 complexes, while ARF stabilizes p53 through inhibition
of MDM2-mediated p53 degradation. This stabilization of p53 may then lead to apoptosis or cell
cycle arrest, depending on the cellular context. To differentiate between p53-dependent and independent ARF functions we have established an ARF retroviral system in a p53+/+p21+/+
human carcinoma cell line and its knockout counterparts. ARF transduction leads to cell cycle
arrest in p53+/+p21+/+ cells, via p21-mediated CDK inhibition, but not in isogenic p53±/±p21+/+ or
p53+/+p21±/± cells. An ecdysone-inducible ARF system was employed in 293 cells (ARF293 cells),
that are transformed by adenovirus E1A and E1B oncogenes. In ARF293 cells high levels of
functional ARF were rapidly induced based on nucleolar expression and MDM2 association;
however, these cells did not arrest or die. Cells stably transduced with HPV E6/E7 oncogenes
acted similarly. Cell cycle arrest induced by ARF therefore depends on intact p53 and
retinoblastoma, as well as p21, proteins and can be abrogated by DNA tumor virus oncogenes
inactivating these pathways.
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Resistance to Apoptosis and Continuous Proliferation of Dendritic Cells De®cient for
Tumor Necrosis Factor Receptor-1
J.O. Funk, H. Walczak,* C. VoigtlaÈnder, S. Berchtold, T. Baumeister, P. Rauch, S. RoÈbner, A.
Steinkasserer, G. Schuler, and M.B. Lutz
Department of Dermatology, University of Erlangen-NuÈrnberg, and *Tumor Immunology Program, German
Cancer Research Center (DKFZ), Heidelberg, Germany
The distinct roles of the two tumor necrosis factor receptors (TNFR) on dendritic cells (DC) are
unclear. We generated DC from TNFR-de®cient mice. Surprisingly, DC from TNFR1±/± mice
continue to form proliferating clusters for 6±9 mo. In contrast, DC derived from wild-type,
TNFR2±/± or TNFR1/2±/± mice survived for only 3±4 wk. DC derived from these long-term
cultures (LTC) from TNFR1±/± mice show an unusual mixed immature/mature phenotype. The
continuous proliferation of the LTC is GM-CSF-dependent and correlates with reduced protein
levels of the cyclin-dependent kinase inhibitors, p27KIP1 and p21CIP1. Prolonged survival of DC
cultures from TNFR1±/± mice does not depend on NF-kB activity but is rather enabled by the
downregulation of CD95 resulting in resistance to apoptosis induced by CD95L. These data point
to pro-apoptotic signals mediated via TNFR1 and antiapoptotic signals mediated via TNFR2 in
DC.
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Intracellular Tail Region of Desmocollin Binds to Rack1, Receptor for Activated C
Kinase, and Modi®es the Keratinocyte Cell Adhesion
K. Takahashi, T. Idei, Y. Yoshida, and Y. Miyachi
Department of Dermatology, Kyoto University, Kyoto, Japan
Desmocollins, the transmembrane protein of the epithelial cells, constitute the extracellular part of
desmosomal complexes with another desmosomal cadherin, desmogleins. These two glycoproteins
consist of three distinct isoforms, Dsc 1±3 and Dsg 1±3, and each desmocollin isoform has a further
two splicing forms Dsc1±3a and Dsc1±3b. Amino acid sequences of the alternative short exons
encoding the carboxyl termini of Dsc b forms are highly conserved within three human isoforms
and among those of other species. The intracellular domain of shorter Dsc is thus expected to
preserve some biologic function; however, no proteins are yet known to interact with this domain.
We employed yeast two-hybrid system to ®nd out proteins binding to the carboxyl end of Dsc 1b
from human skin cDNA library. Rack1, receptor for activated C kinase, was isolated as an
interacting protein with the intracellular region of Dsc. The GFP-Rack1 fusion protein was
observed to translocate from the cytoplasm to the plasma membrane after PMA treatment in the
transfected keratinocytes. Rack1 as well as some kinases including DGK were coimmunoprecipitated with DSC3 upon stimulation. Rack1 acts as an anchoring protein of certain C kinases and
translocates the activated enzymes close to their target proteins after various stimuli. These data
suggest that the cytoplasmic tail of desmocollin acts as an anchoring site of PKC and has a function
to modify the cell adhesion through the kinase reaction of desmosomal proteins.

Ex Vivo Gene Therapy Approach for Recessively Inherited Dystrophic EB: Intact
Procollagen VII Originating from Transfected RDEB Cells
S. Mecklenbeck, R. Cervini,* S. Compton,² A. Hovnanian,² Y. Barrandon,* and L. BrucknerTuderman
Department of Dermatology, University of MuÈnster, MuÈnster, Germany; *Laboratory of Epithelial
Differentiation, Department of Biology, Ecole Normale Superieure, Paris, France; ²The Wellcome Trust
Centre for Human Genetics, University of Oxford, U.K.
Patients with recessively inherited dystrophic epidermolysis bullosa (RDEB) suffer from severe skin
blistering due to loss of dermo±epidermal cohesion caused by lack of collagen VII, the major
component of the anchoring ®brils. RDEB patients typically harbor two COL7A1 nonsense
mutations that lead to loss of protein expression. Only a single copy of a normal COL7A1 gene is
suf®cient to secure normal dermo±epidermal cohesion. With this goal, we developed an ex vivo
approach for gene therapy for RDEB. A completely collagen VII-negative RDEB cell line was
microinjected with a 110 kb PAC (P1-based arti®cial chromosome) containing the entire
COL7A1 gene, an EGFP (enhanced Green Fluorescence Protein) reporter gene, and a puromycin
resistance gene. EGFP positive, puromycin resistant cells were selected and expanded. After
optimizing proteinchemical techniques for microscale detection of the transgene product, a strong
procollagen VII expression in transfected RDEB cells was revealed with immunohistochemical
stainings. In concert with this, highly sensitive immunoblot analysis showed full-length procollagen
VII in cells and in culture media, indicating that the protein was correctly folded and secreted.
Fragmentation by bacterial collagenase con®rmed the correct collagenous structure of the
transgene product. In order to assess the stability of procollagen VII, we used thermal stability assays
by limited trypsin digestions. With this assay, no triple-helix folding abnormalities were observed
in transgenic procollagen VII, but its resistance to proteolysis was comparable to control
procollagen VII. In this study, we demonstrated that RDEB keratinocytes can be succesfully
transduced with a PAC construct containing the entire COL7A1 gene. With optimized
proteinchemical methods we detected full-length transgenic procollagen VII in the cells and in
culture media and showed that the transgenic molecules exhibited all molecular characteristics of
authentic, functional human procollagen VII. Thus, our data demonstrate an effective transfer of a
large and functional DNA construct to human keratinocytes, which could be of bene®t for other
gene therapy approaches.

The Interaction of the Bullous Pemphigoid Antigen 1, Desmoplakin, and Plectin with
Intermediate Filaments is Mediated by Distinct and Speci®c Sequences within their
COOH-Terminus
S. Riou, B. Favre, D. Geerts,* J. Koster,* K. Green,* L. Fontao,* A. Sonnenberg,* and L.
Borradori
Department of Dermatology, University Hospital, GeneÁve, Switzerland; *The Netherlands Cancer Institute,
Amsterdam, The Netherlands; *Department of Pathology and Dermatology, North-western University,
Chicago, Illinois, U.S.A.
The bullous pemphigoid antigen 1 (BPAG1), desmoplakin, and plectin are proteins of the plakin
family that play a key role in cytoskeletal organisation. These proteins, components of specialised
adhesion complexes termed hemidesmosomes and desmosomes, show high homology and mediate
via their COOH-terminus the anchorage of intermediate ®laments (IF) to the plasma membrane.
In this study, we have characterised sequences within the COOH-tail of BPAG1, desmoplakin and
plectin required and indispensable for their interaction with the cell speci®c IF keratins (K) 5 and
14, K8 and K18, and vimentin. For this purpose, we have performed yeast-two and three-hybrid
experiments (Y3HS) as well as cell transfection studies using a series of deletion mutants containing
various regions of these plakins. The results indicate that the COOH-terminus of BPAG1,
encompassing both the B and C (B-C) domains, only interacted with K5 and K14 when both
proteins were present, while the separate B and C domain or the B-C domain of BPAG1 lacking
the last eight carboxyl residues were unable to bind to IF proteins, including K5/K14. In contrast
to BPAG1, the B-C domain of desmoplakin did interact with all IF proteins tested. Moreover, the
C domain of desmoplakin interacted with K5/K14 and K8/K18, while its B domain was able to
associate with K8/K18 and vimentin. It is noteworhy that the ability of desmoplakin to interact
with IF depended on the presence of both K5/K14 or K8/K18 in Y3HS. Finally, the IF-binding
site in plectin was contained within its 5th B domain (B5). The ®ndings obtained in transfection
studies using immortalized keratinocytes and COS-7 cells were consistent with those in yeast. In
conclusion, our study demonstrates that (1) despite the high homology of the COOH-terminus of
BPAG1, desmoplakin and plectin, there is no common IF-binding site, since each plakin appears to
have unique sequences conferring selectivity for IF association; and (2) based on Y3HS results, the
COOH-terminus of plakins preferentially interact, in contrast to previous studies, with IF proteins
when both partner proteins are present.
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Evidence for Functional Relevance of Cytotoxic T Lymphocyte-Associated Antigen 4
(CTLA-4) in UV-Induced Tolerance
A. Schwarz, S. Beissert, K. Grobe-Heitmeyer, M. Gunzer, J. Bluestone, S. Grabbe, and T.
Schwarz
Department of Dermatol., University of MuÈnster, MuÈnster, Germany; Ben May Institute of Cancer
Research, University of Chicago, Chicago, Illinois, U.S.A.
Hapten sensitization through UV-exposed skin induces hapten speci®c tolerance that can be
adoptively transferred by injecting T cells into naõÈve recipients. The phenotype of these T
suppressor cells as well as their mode of action still remains unclear. As CTLA-4 is a surface
molecule that negatively regulates T cell activation, it was studied whether CTLA-4 is involved in
UV-induced tolerance. Injection of lymph node cells from mice that were tolerized by painting
dinitro¯uorobencene (DNFB) onto UV-irradiated skin inhibited sensitization against DNFB in the
recipient animals. Upon depletion of CTLA-4+ cells, transfer of suppression was lost. Following
injection of a neutralizing CTLA-4 antibody UV-tolerized mice could be sensitized against DNFB,
indicating that expression of CTLA-4 is functionally relevant in UV-mediated tolerance. In
addition, transfer of suppression was lost when recipient animals were treated with the neutralizing
anti-CTLA-4 antibody. CTLA-4+ T cells obtained from UV-tolerized mice upon in vitro
stimulation with hapten coupled dendritic cells secreted high levels of IL-10 and interferon-g, low
levels of IL-2 but no IL-4. Antibody blocking of CTLA-4 resulted in pronounced inhibition of IL10 release in vitro. Accordingly, transfer of suppression was not observed when recipients were
treated with an anti-IL-10 antibody. Based on these data, we speculate that triggering of CTLA-4
stimulates T suppressor cells to release IL-10, which ultimately mediates suppression. Hence, these
data provide evidence that expression of CTLA-4 on T suppressor cells is functionally relevant for
mediating UV-induced tolerance and transfer of suppression.

Low-Dose UVB-Irradiated Dendritic Cells (DC) Inhibit T Cell Proliferation by Release
of Superoxide Anions Resulting in T Cells Apoptosis
R.W. Denfeld, J.P. Tesmann, T. Wachter, G. Bauer,* and J.C. Simon
Departments of Dermatology and *Microbiology, University of Freiburg, Freiburg, Germany
It is well established that low-dose UVB-radiation (UVBR) inhibits the APC function of murine
Langerhans cells in vivo. Recently, we have shown in vitro UVBR to perturb the expression of
CD80 and CD86 on Langerhans cells, thereby inhibiting their capacity to induce allo- and
antigen-speci®c T cell responses.
As DC have similar effector functions compared with Langerhans cells, we questioned whether
low-dose UVBR of DC alters their allostimulatory capacity, and if so, which are the underlying
mechanisms. To address this issue, primary one-way mixed leukocyte reaction (MLR) was
performed using bone-marrow derived C57/BL6 DC and BALB/C lymphnode cells. First, we
found low-dose UVB-DC to dose-dependently (50±200 J per m2) inhibit T cell proliferation. This
effect was not due to a perturbed functional expression of the costimulatory molecules CD80 and
CD86, since stimulation of CD28 by a stimulatory antibody did not reverse the inhibition of T cell
proliferation. In addition, cell-cycle analysis revealed no cell-cycle arrest, but an increased number
of T cells in sub-G1/0 phase, indicating apoptotic T cells. We con®rmed T cells to undergo
apoptosis following coincubation with UVB-irradiated DC by TUNEL-staining and DNAladdering. To identify the molecular mechanism of apoptosis induction, MLRs were performed
with Fas-, FasL-de®cient, and wild-type DC and T cells. Interestingly, no diffrences were found
comparing wild-type DC to Fas-/FasL-de®cient DC or T cells, suggesting a mechanism
independent of the Fas/FasL-pathway. Likewise, addition of an anti-TNF-a monoclonal antibody
could not overcome inhibition of T cell proliferation by UVB-DC. As reactive oxygen species
(ROS) are known to be mediators of UVR-effects, we asked if UVBR causes DC to release ROS.
Indeed, UVB-DC were found to release superoxide anions in contrast to sham-irradiated DC.
Moreover, addition of xanthin and xanthinoxidase as a superoxide anion donator to MLRs with
unirradiated DC and T cells showed similar inhibition of T cell proliferation compared with UVBDC. Finally, addition of superoxide dismutase neutralizing superoxide anions to MLRs with UVBDC restored T cell proliferation.
In conclusion, we demonstrate that low-dose UVB-DC inhibit allogeneic T cell proliferation in
vitro by release of superoxide anions resulting in T cells apoptosis.

532

ABSTRACTS

013

THE JOURNAL OF INVESTIGATIVE DERMATOLOGY

014

Identi®cation of Multiple Immunogenic Peptide Sequences in the T Cell Receptor aChain of CTCL Cells
D. Winter, P. Meraner, C. Brna, R. Strohal, F. Trautinger, R. Knobler, G. Stingl, and D. Maurer
Division of Immunology, Allergy and Infectious Diseases and Division of Env. Dermatology, Department of
Dermatology, University of Vienna Medical School, Vienna, Austria
The clonotypic T cell receptor (TCR) is a candidate tumor antigen for vaccination purposes in
cutaneous T cell lymphoma (CTCL). Still only limited information exists on the immunogenicity
of human TCR-derived peptides. In order to generate essential tools to address this issue, we
cloned and sequenced cDNAs encoding the entire TCRa- and b-chains of CD4+ CTCL cells.
The deduced TCR amino acid sequences from an HLA-A2+ patient (Va21-Ja50-Ca, Vb17Db1.1-Jb1.4-Cb1) were subjected to an anchor position-based motif search for nonameric HLAA2 peptide ligands. Peptides located within the V-, CDR3-, and C-regions from either TCR
subunit were selected based on their T1/2 score of > 10. Using MHC class I-reconstitution and binding competition assays we found the Va21-(ILWLQPDWV) and CDR3a-(VIFGPGTSL)
derived peptides to have a similar HLA-A2-binding af®nity as an immunodominant hepatitis B
virus core antigen-derived peptide. The other four TCR-derived peptides (Ca, Vb17, CDR3b,
and Cb) reconstituted conformationally intact MHC class I molecules and competed with HBV
peptide binding to HLA-A2 to a lesser degree. To see whether T cell precursors exist that can
speci®cally recognize TCR-derived peptides in the context of MHC class I, T lymphocytes from
HLA-A2+ donors were stimulated repeatedly with TCR peptide-loaded autologous dendritic cell
or HLA-A2+ TAP-de®cient T2 cells. T cell lines (TCL) thus generated were tested for cytotoxicity
against peptide-pulsed autologous EBV-B cells. Peptide-speci®c cytotoxicity was repeatedly
observed in TCL generated against the Va21-, CDR3a-, and Ca-derived, but not against the
TCR b-chain-derived peptides. Immunodepletion and monoclonal antibody-based blocking
experiments further revealed that the peptide-speci®c cytotoxic activity was mediated by CD8+
rather than by CD4+ T cells. To investigate whether the proteasomal machinery of living cells
allows for the generation and presentation of the TCRa-chain-derived peptides, we used full
length TCRa-chain-transfected, and for control purposes, mock-transfected EBV-B cells as
targets. Importantly, TCL primed against the Va21 peptide as well as CTL primed against the Ca
peptide ef®ciently lysed TCRa-chain-, but not mock-transfected autologous target cells. In
aggregate, our data demonstrate that TCR a-chains contain multiple immunogenic epitopes
against which no, or only incomplete, CD8+ T cell tolerance exists. Thus, it appears that the
TCRa-chain of CTCL cells may well serve as a relevant immunogen for antitumor vaccination.

Eotaxin: A CCR2 Antagonist and a CCR5 Agonist on Human Monocytes
P. Ogilvie, G. Bardi, P. Loetscher, M. Baggiolini, and M. Uguccioni
Bellinzona and Bern, Switzerland
Eosinophilic granulocytes are important effector cells of allergic diseases such as asthma and atopic
dermatitis. The CC chemokine eotaxin is a potent inducer of eosinophil chemotaxis and therefore
exhibits keymediator functions in allergic reactions. So far, eotaxin has been considered to bind
solely to the chemokinereceptor CCR3, which is exclusively expressed on eosinophils, basophils,
and TH2-lymphocytes. In this study we demonstrate that eotaxin binds additionally to CCR2 and
CCR5 on human monocytes inducing opposite effects: it acts as a pure antagonist on CCR2 and as
an agonist on CCR5. Eotaxin induced chemotaxis and a rapid and transient increase of intracellular
free calcium ([Ca2+]i) in human monocytes indicating an eotaxin binding receptor. In crossdesensitization experiments, the agonistic effect was referred to CCR5, whereas eotaxin bound to
CCR2 without inducing functional responses. This was proofed by the use of CCR5 and CCR2
transfected cells and by monocyte binding studies using radioactively labeled MCP-1, a selective
ligand of CCR2. Further evidence for the CCR2 antagonism of eotaxin was obtained by
functional assays: preincubation of monocytes with eotaxin dose dependently inhibited MCP-1induced monocyte chemotaxis and the release of N-acetyl-b-D-glucosaminidase, a monocyte
speci®c in¯ammatory enzyme. Chemokines with agonistic activity, in contrast to antagonists,
induce internalization of their receptors. The surface expression of CCR5 and CCR2 on
monocytes was determined by ¯ow cytometry before and after eotaxin treatment. Eotaxin
mediated CCR5 internalization whereas the CCR2 expression remained unaffected. Together,
our ®ndings support the suggestion that eotaxin acts as an agonist on CCR5 and as an antagonist on
CCR2. CCR2 is the most effective receptor mediating the release of in¯ammatory enzymes from
monocytes and histamin from basophils. Thereby, CCR2 potently mediates proin¯ammatory
effects. Our ®ndings indicate for the ®rst time that eotaxin also exhibits functions that inhibit
in¯ammatory reactions. Hence it acts as a chemokine that balances cell responses to in¯ammatory
chemokines.
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Human b-Defensin-3: Discovery of a Novel Skin-Derived Peptide Antibiotic
J. Harder, J. Bartels, E. Christophers, and J.-M. SchroÈder
Kiel, Germany
Although human skin is constantly exposed to a wide variety of potential harmful microorganisms,
invasive infections and pathologic disorders are rather rare and usually locally limited. The recent
isolation of the peptide antibiotic human b-defensin-2 (hBD-2) from lesional psoriatic skin gave
rise to the speculation that the release of antimicrobial proteins protects human skin from infection.
As hBD-2 exhibits high antimicrobial activity against Gram-negative bacteria but only low activity
against Gram-positive bacteria, we investigated human skin for the presence of antimicrobial
peptides acting against Gram-positive bacteria. We found Staphylococcus aureus killing activity in
lesional psoriatic scale extracts. To further characterize this activity, we applied the extracts to a
Staphylococcus aureus af®nity column to selectively trap cationic, antimicrobial proteins with activity
against Staphylococcus aureus. The bound material was further puri®ed by reversed phase and cationexchange HPLC and the resulting HPLC fractions were analyzed for antimicrobial activity by the
use of a plate diffusion assay.
As a result we were able to purify a 5 kDa, highly cationic and nonhemolytic peptide antibiotic
to homogeneity, which was identi®ed as a novel member of the b-defensin family and which we
termed human b-defensin-3 (hBD-3). hBD-3 exhibits a broad spectrum of antimicrobial activity at
micromolar concentrations against many potential pathogenic microbes, including multiresistant
Staphylococcus aureus and Vancomycin-resistent Enterococcus faecium. Molecular cloning of the hBD-3
cDNA and analyses for antibiotic peptides revealed keratinocytes as a cellular source of hBD-3,
which gene expression was induced upon contact of the cells with bacteria or tumor necrosis factor
a. Ultrastructural analyses of hBD-3-treated Staphylococcus aureus revealed disruption of the cell wall
suggesting the bacterial peptidoglycan cell wall as primary target of hBD-3.
We therefore conclude that hBD-3 could contribute to the natural resistance of human skin.

Absence of Nidogen-1 does not Affect Murine Basement Membrane Formation
M. Murshed,*1 N. Smyth,²1 N. Miosge,³ J. Karolat,² T. Krieg,* M. Paulsson,² and R. Nischt*
*Department of Dermatology and ²Institute for Biochemistry II, Medical Faculty, University of Cologne,
Cologne, Germany; ³Center of Anatomy, Department of Histology, University of GoÈttingen, GoÈttingen,
Germany
1Both authors contributed equally.
Nidogens are a family of related proteins that, in addition to the mamalian nidogen-1 and ±2,
includes several related species from Drosophila, Caenorhabditis elegans, and ascidians. Nidogen-1 is,
together with collagen IV, laminin, and perlecan, a ubiquitous component of basement
membranes. Based on in vitro binding data, nidogen-1 has been proposed to be crucial for
connecting the laminin and collagen IV networks, so stabilizing the basement membrane, and for
the integration of other proteins, including perlecan, into the basement membrane. To de®ne the
role of nidogen-1 in basement membranes in vivo, we produced a null mutation of the NID-1 gene
in embryonic stem cells and used these to derive mouse lines.
Animals homozygous for the mutation in the NID-1 gene produce neither nidogen-1 mRNA
nor protein. Surprisingly, they show no overt abnormalities and are fertile, their basement
membrane structure appearing normal. In the nidogen-1 de®cient mice nidogen-2 staining is
increased in certain basement membranes, particularly in cardiac and skeletal muscle, where it is
normally found in scant amounts. This suggests that the loss of nidogen-1 may be compensated by
nidogen-2. The results show that nidogen-1 is not required for basement membrane formation or
maintenance.

Alternative Pre-mRNA Splicing Generates Novel Isoforms of Human Caspase-8
M. Henry,* L. Eckhart, H. Fischer,* B. Lengauer,* J. Bach,* J. Ban,* and E. Tschachler*²
*DIAID, Department of Dermatology, University of Vienna Medical School, Vienna, Austria;
²CE.R.I.E.S., Neuilly, France
Caspase-8 is an ubiquitously expressed protease that initiates apoptosis in response to
oligomerization of so-called death receptors, i.e., CD95/Fas, TRAIL-R, TNF-R. The caspase8 gene comprises 10 exons and yields a series of alternatively spliced mRNAs that differ by the
inclusion or skipping of certain exons. When we investigated caspase-8 expression in skin and
other tissues by reverse-transcription polymerase chain reaction (RT-PCR), we detected PCR
products of unexpected size. Cloning and sequencing of these ampli®cation products revealed the
existence of two novel caspase-8 pre-mRNA splice variants that arise by utilization of a facultative
splice donor site within intron 8. Inclusion of an otherwised spliced-out stretch of nucleotides leads
to a an alteration in the 3¢-terminal coding sequence with a premature stop codon. Therefore both
new variants, caspase-8/i and caspase-8/j, encode proteins that encompass the caspase-8
prodomain that mediates binding to the death receptor signaling complexes but lack protein
regions responsible for substrate proteolysis. The novel isoforms were found at equal or higher
amounts than any of the known caspase-8 splice variants in the heart, peripheral blood leukocytes,
and the promyeloid cell line HL-60. They were expressed only weakly in other cell types. Our
®ndings indicate that alternative splicing of human caspase-8 is a cell type-speci®c mechanism for
regulating the cellular sensitivity to death receptor-mediated apoptosis.

Characterization of a Spontaneous Animal Model of Recessive Dystrophic
Epidermolysis Bullosa: Implications for Somatic Gene Therapy
Y. Gache, C. Baldeschi, X. Palazzi,* J.-P. Ortonne, and G. Meneguzzi
INSERM U385, Faculty of Medicine, Nice, France; *EÂcole Nationale VeÂteÂrinaire de Lyon, Marcy l'Etoile,
France
We have characterized a family of inbred dogs presenting a mild form of recessive dystrophic
epidermolysis bullosa (DEB), an inherited skin disease characterized by blistering of the squamous
epithelia followed by dystrophic scarring. At birth, the affected pups presented ulcerations and
blisters of the skin and mucosa of the upper alimentary tract. Skin blistering ceased with aging,
whereas blister formation persisted in the mucosa. Electronmicroscopic and immuno¯uorescence
examination of involved skin demonstrated an intradermal localization of the cleavage plane. In
noninvolved epithelia and in the keratinocytes isolated from the affected dogs, reactivity of the
basement membrane zone to anticollagen VII antibodies was reduced, and intracytoplasmic
retention of this basement membrane component was observed. Sequence analysis of the canine
collagen VII cDNA showed 87.6% identity of the amino acid sequence between dog and man, and
conservation of the domain organization at the protein level. Screening for genetic mutations in
the DEB dogs detected a homozygous nucleotide change (5716G-to-A) in the col7A1 gene, that
cosegregates with the DEB phenotype in the family. The sequence variation predicts the
substitution of a glycine residue (1906G®S) within the collagenous domain of collagen VII.
Transfer of the wild-type canine collagen VII cDNA into the dog DEB keratinocytes and
®broblasts restored the expression of collagen VII molecules displaying the subcellular distribution
and secretion pattern observed in normal keratinocytes. These DEB dogs are the ®rst example of
homozygous Gly substitution in collagen VII. They provide an animal model that contributes to
the study of the pathomechanisms associated with an aberrant expression of collagen type VII.
They also provide the ®rst model system to test the in vivo delivery of a therapeutic transgene in
immunocompetent DEB animals.
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The Impact of Route, Dose, and Frequency of Antigen Exposure on IgE Response in
Allergy
A. Nelde, M. Teufel, A. Duschl, E.B. BroÈcker, and S.M. Grunewald
WuÈrzburg, Germany
Factors that control IgE production are essential to understand the pathogenesis of immediate
hypersensitivity reactions. We have studied to what extent the route and frequency of antigen
application as well as different antigen amounts may in¯uence IgE synthesis. We have established
sensitisation protocols in BALB/C mice, where various doses of Ovalbumin (Ova) were applied
via intranasal, epicutaneous, or intraperitoneal routes with or without adjuvant. Ova-speci®c
antibodies were measured by ELISA. After 7 wk of sensitisation, anaphylactic shocks were
measured following intravenous challenge with Ova. In addition, bronchoalveolar lavages were
performed in intranasally sensitised mice. After intraperitoneal sensitisation highest IgE levels were
induced by increasing frequency of antigen application, but not by increasing amount of antigen.
The use of an adjuvant reduced the threshold of induction of an immune response to Ova, but
polarised the antibody production towards higher IgG2a and IgG2b and lower IgE levels. Most
ef®cient IgE production was achieved by long-term antigen application without adjuvant via the
airways, leading to local allergic airway pathology. The epicutaneous route of antigen application
also induced high IgE titers combined with very low IgG2a levels. In all groups of mice Ova
speci®c IgE antibodies were high enough to induce systemic allergic symptoms leading to
anaphylactic shock. The severity of shock correlated with the amount of IgE. Taken together, we
could show that long-term application of low doses of antigen via the airways led to highest IgE
levels in mice. As repeated allergen exposure via the airways over several years is a frequent
condition in men, this ®nding underlines the observation that the majority of immediate type
hypersensitivity reactions are inhalation allergies.

mRNA Expression of the Novel b-Chemokine Eotaxin-3 is Upregulated by IL-4 and IL13 in Cultured Human Dermal Fibroblasts and Keratinocytes
J. Bartels, H. Hein, E. Christophers, and J.-M. SchroÈder
Kiel, Germany
Eotaxin-3 (SCYA 26), like the b-chemokines eotaxin, MCP-3, MCP-4 and RANTES, is a
chemoattractant for eosinophils. As eosinophils in addition to being important effector cells against
helminths are also involved in tissue damage characteristic for diseases like allergy and atopic
dermatitis, we investigated the mRNA expression of eotaxin-3 in cultured human dermal
®broblasts and keratinocytes. Semi-quantitative RT-PCR experiments using eotaxin-3-speci®c
primers indicate low constitutive eotaxin-3 mRNA expression, which is upregulated by either IL4 or IL-13 in both cell types. While upregulating MCP-4 and MCP-3, TNF-a and INF-g barely
induce eotaxin and eotaxin-3 mRNA expression. In contrast to eotaxin-3, eotaxin, MCP-4, and
MCP-3 mRNA expression is not found in keratinocytes. Whereas a combination of TNF-a and
IL-4 signi®cantly increases eotaxin expression in dermal ®broblasts, the same cytokine combination
results in a decreased eotaxin-3 mRNA expression when compared with stimulation with IL-4
alone. Because of this unusual expression pattern we analysed the ®rst 1000 bp of the eotaxin-3
promoter region directly 5¢ to the transcription start: in contrast to the other CC chemokines
discussed here, we found no consensus sequences for the TATA-box, GAS (gamma activated
sequence) DNA response elements, or NF-kB binding sites. Whereas INF-g signalling is mediated
(among others) through GAS DNA response elements, TNF-a has been shown to mediate its
effects on chemokine gene expression through NF-kB DNA binding sites. The absence of these
regulatory elements may explain the poor inducibility of eotaxin-3 mRNA expression after
stimulation with TNF-a or IFN-g.

IL-4 Reverts Th1-Induction Mediated by Bacterial DNA-Motifs
O. Egeter, S. Zimmermann, I. SegmuÈller, H. Wagner, K. Heeg, and M. RoÈcken
Department of Dermatology, Ludwig-Maximilians-University and Department of Microbiology, Technical
University, Munich, Germany
Certain bacterial oligodeoxynucleotides containing unmethylated CpG motifs (CpG-ODN) have
been shown to induce IFN-g producing CD4+ T cells (Th1) in vitro and in vivo. Most importantly
CpG-ODN convert established IL-4 mediated Th2 immune responses into protective Th1
responses in murine models of leishmaniasis and asthma. In order to analyze the interaction of
CpG-ODN and IL-4 during T cell differentiation, we stimulated naõÈve CD4+ T cells from BALB/
C mice in vitro with antigen and antigen presenting cells (APC) in the presence of either CpGODN or CpG-ODN + IL-4. Priming of CD4+ T cells in the presence of CpG-ODN induced
Th1-cells producing high amounts of IFN-g and suppressed IL-4-secretion upon restimulation.
Surprisingly, addition of IL-4 during T cell priming completely inhibited CpG-ODN mediated
Th1-induction. Instead, T cells developed a Th2 phenotype characterized by strong IL-4- and
suppressed IFN-g-secretion. In order to evaluate the signi®cance of our ®ndings for the in vivo
situation, we immunized BALB/C mice in the presence of either CpG-ODN or CpGODN + IL-4. CD4+ T cells isolated from mice immunized in the presence of CpG-ODN
developed a Th1 phenotype and, again, IL-4 inhibited CpG-ODN induced Th1-induction: T
cells isolated from mice immunized in the presence of CpG-ODN + IL-4 produced high amounts
of IL-4 and little IFN-g upon in vitro stimulation. Preliminary data suggest that IL-4 suppresses
CpG-ODN induced production of innate cytokines associated with Th1-development. These data
show that CpG-ODN do not directly prevent Th2-differentiation and probably induce Th1
responses by shifting APC towards a Th1-inducing phenotype.
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Cyclosporine A and FK506 Inhibit the Expression and Function of the Cutaneous
Lymphocyte-Associated Antigen (CLA) on T Cells via a(1,3)-Fucosyltransferase VII
T.M. Zollner, H.A. Beschmann, R. Ludwig, U.H. von Andrian,* R. Kaufmann, and M. Podda
Department of Dermatology, J.W.Goethe-University of Frankfurt, Germany; *Center for Blood Research,
Harvard Medical School, Boston, Massachusetts, U.S.A.
Cyclosporine A (CyA), FK506, and dexamethasone (DM) are potent immunosuppressive drugs.
Despite their low speci®city they have a remarkably strong ef®cacy in the treatment of T cell
mediated skin diseases. Besides their direct effects on T cells CyA, FK506, and DM are known to
decrease the expression of adhesion molecules on endothelial cells. We therefore sought to assess if
their effect on skin could also be due to an inhibitory action on the skin selective selectin-ligand:
cutaneous lymphocyte-associated antigen (CLA). Expression of CLA was induced on T cells either
by superantigen (TSST-1) stimulation of PBMCs, PHA/IL-2/TGFb or CD3/CD28/IL-12
treatment of highly puri®ed T cells. In all modalities a 3±5-fold increase of CLA expression could
be achieved. CyA shows a dose dependent (1 nM±1 mM) inhibition of CLA expression below
control levels. FK506 (10 pM±100 nM) also completely inhibit CLA expression in T cells in a
dose-dependent manner, whereas DM (0.1 mM±1 mM) only moderately reduced CLA expression.
CLA downregulation was also of functional relevance as determined by recombinant E-selectinIgG and P-selectin-IgG fusion-protein binding. Furthermore, to determine if these effects would
be of in vivo relevance we injected ¯uorescently labeled human T cells retrogradely into the right
carotid artery of mice. The fraction of rolling T cells was determined on the contralateral ear by
intravital microscopy. The rolling fraction was reduced in FK506 (100 nM) treated cells by 50%
(n = 10/2). Based on RT-PCR analysis CyA and FK506 inhibited a(1,3)fucosyltransferase
(FucTVII) mRNA expression, while DM showed no relevant inhibition. As FucTVII regulates
fucosylation of PSGL-1 to CLA we suggest that CyA and FK506 inhibit CLA expression via
FucTVII.
Our data show that the immunosuppressants CyA and FK506 share a remarkable inhibitory
effect on the expression and function of the E-selectin ligand CLA. These ®ndings extend the
knowledge on the mode of action of these compounds and underscore the role of the inhibition of
leukocyte migration in the treatment of T cell mediated skin disorders.

Th2 Cytokines and Mast Cells Play a Crucial Role in the Induction of ParaPhenylenediamine (PPD) Induced Contact Hypersensitivity in Mice
H. Yokozeki, W.M. Hua, I. Katayama,* K. Takeda,² S. Akira,² and K. Nishioka
Department of Dermatology, Tokyo Medical and Dental University, School of Medicine, Tokyo, Japan;
*Department of Dermatology, Nagasaki University, School of Medicine, Nagasaki, Japan; ²Department of
Host Defense, Osaka University, Osaka, Japan
It is well known that Para-Phenylenediamine (PPD) induces not only contact hypersensitivity but
also immediate-type hypersensitivity. We recently reported the establishment of a mouse model
system of contact hypersensitivity (CHS) to PPD. In order to analyze the functional contribution
of M cytokines, in PPD induced CHS, STAT6 de®cient (STAT6±/±) and wild-type control (wt)
mice (C57BL/6) were immunized by topical painting with a 2.5% of PPD solution, and then any
skin reactions were examined. Ear swelling was signi®cantly reduced with a delayed peak response
in STAT6±/± mice as compared with wt mice. A histologic analysis revealed that the in®ltration of
both eosinophils and neutrophils in the skin challenged after 24 h in STAT6±/± mice decreased
substantially in comparison with that in wt mice. The expression of M cytokines (IL-4, IL-5) in
PPD-challenged skin tissues as well as the IgE and IgG1 response after challenge were also
profoundly reduced in STAT6±/± mice, whereas the expression of IFNg was the same in
STAT6±/± mice and wt mice after challenge.
Furthermore, to investigate a role of mast cells in the induction of PPD-CHS, mast cell de®cient
W/Wv mice were sensitized with PPD 48 h after the last abdominal application, the mice were
challenged by applications of a 2.5% PPD solution. The maximal ear swelling was determined at
from 12 h to 24 h and another small peak response was detected at 1 h in +/+ mice; however, only
a small peak at 24 h was detected in W/Wv mice. A histologic examination revealed that large
numbers of mast cells were in®ltrated at the reaction sites of PPD-CHS in +/+ mice but not in W/
Wv mice.
These data indicated that both Th2 cytokines and mast cells play an essential role to induce
PPD-CHS.

Mast Cells Control Neutrophil Recruitment during T Cell-Mediated Delayed-Type
Hypersensitivity Reactions through Tumor Necrosis Factor (TNF) and Macrophage
In¯ammatory Protein 2 Chemokine (MIP-2)
T. Biedermann, M. Kneilling, R. Mailhammer, C.A. Sander, G. Kollias, S.L. Kunkel, G. Plewig,
L. HuÈltner, and M. RoÈcken
Munich, Germany; Athens, Greece; Ann Arbor, Michigan, U.S.A.
Polymorphonuclear neutrophils (PMN) characterize T cell-mediated autoimmune diseases and
delayed-type hypersensitivity reactions (DTHR) like psoriasis in skin, rheumatoid arthritis in
joints, and Crohn's disease in gut, but are absent in other T cell-mediated autoimmune diseases like
multiple sclersosis of the brain. As all these DTHR are mediated by interferon g-producing type 1
T cells, it is likely that local cells produce the mediators capable of recruiting PMN, when activated
by in®ltrating type 1 T cells. Analyzing hapten-induced contact hypersensitivity, a DTHR of the
skin, we found that trinitrochlorobenzene induced PMN recruitment in sensitized mice only and
that mast cells determined the T cell-dependent PMN recruitment through two mediators, TNF
and the CXC chemokine MIP-2, the functional analogue of human IL-8. Extractable MIP-2
protein was abundant during DTHR in and around mast cells of wild-type (WT) mice, but absent
in mast cell-de®cient KitW/KitW±v mice. T cell-dependent PMN recruitment was reduced more
than 60% by anti-MIP-2 antibodies and more than 80% in TNF±/± or mast cell-de®cient KitW/
KitW±v mice. Local reconstitution of the skin with mast cells from WT mice ef®ciently restored
CHS and MIP-2-dependent PMN recruitment in KitW/KitW±v mice, while mast cells from TNF±/±
mice did not. Thus, mast cell derived TNF and MIP-2 ultimately determine the pattern of
in®ltrating cells during T cell-mediated DTHR of the skin.
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Calcitonin Gene-Related Peptide (CGRP) Activation of Human Dermal Microvascular
Endothelial Cell (HDMEC) Transcription Factors NF-kB and CREB
T.E. Scholzen, M. Fastrich, T. Brzoska, D.-H. Kalden,* C.A. Armstrong,* J.C. Ansel,* and T.A.
Luger
Ludwig Boltzmann Institute for Cell-and Immune Biology, University of MuÈnster, Germany; *Department
of Dermatology, Emory University, Atlanta, Georgia, U.S.A.
Calcitonin gene-related peptide derived from cutaneous sensory C-®bers is capable of modulating
numerous biologic functions of epidermal and dermal cells via the interaction with speci®c cell
surface receptors. Less is known about the effects of CGRP on HDMEC activities. To address the
hypothesis that HDMEC express functional CGRP receptors and CGRP can directly modulate
endothelial cell transcription factor activation, cells of the endothelial cell line HMEC-1 or
HDMEC isolated from human foreskins were stimulated with CGRP (1±1000 nM). The
activation of nuclear transcription factors was examined by electrophoretic mobility shift assay
(EMSA) or Western blotting. The presence of mRNA transcripts speci®c for the orphan
calcitonin-receptor-like receptor (CRLR) as well as of transcripts speci®c for the receptor-activity
modifying proteins (RAMP) 1±3 was demonstrated by RT-PCR. This HDMEC RAMP 1±3
mRNA expression was modulated by CGRP and TNFa. CGRP dose-dependently induced
intracellular HDMEC cAMP accumulation. After 15 min, CGRP dose-dependently stimulated
NF-kB activation and nuclear translocation of the cAMP responsive element binding protein
(CREB). Speci®city and composition of DNA-protein complexes was demonstrated by supershift
analysis using antibodies against the NFkB subunits p50, p65/RelA, RelB, or CREB/CREM.
The speci®c CGRP-R1 inhibitor GCRP8±37 was capable of antagonizing cAMP and transcription
factor activation. We have previously demonstrated that CGRP is capable of modulating HDMEC
cytokine and adhesion molecule expression as well as adhesion of leukocytes. Thus, these novel
data suggest that perivascular sensory nerve-derived CGRP by activating high-af®nity receptors
and cAMP-dependent pathways is capable of regulating endothelial cell gene expression controlled
by NF-kB and CRE during cutaneous neurogenic in¯ammation.

AP-1 DNA Binding Activity is Signi®cantly Reduced in Involved Psoriatic Skin. In Vitro
and In Vivo Regulation of AP-1 DNA Binding Activity by 1a,25(OH)2D3 and
Calcipotriol
C. Johansen, L. Iversen, A. Ryborg, and K. Kragballe
Department of Dermatology, University of Aarhus, Marselisborg Hospital, Aarhus, Denmark
1a,25(OH)2D3 and its analogue calcipotriol are known to stimulate keratinocyte differentiation in
vitro. The precise mechanism of this action is still unknown. The transcription factor, Activator
Protein 1 (AP-1), regulates gene transcription of several genes involved in cell differentiation. The
purpose of this study was to investigate the effect of calcipotriol and 1a,25(OH)2D3 on AP-1 DNA
binding activity in vivo and in vitro. Incubation of human keratinocytes with 1a,25(OH)2D3 (10±7±
10±11 M) for 36 h lead to a signi®cant dose-dependent increase in AP-1 DNA binding activity with
a maximal increase of 65% (10±7 M) (p < 0.05, n = 6), as determined by EMSA. Inhibitor studies
with GF109203X (14±250 nM), a PKC inhibitor and PD98059 (50 mM), a MAP kinase kinase
inhibitor were carried out to further explore the signal transduction pathway involved. Downmodulation of the PKC activity did not affect AP-1 DNA binding activity and keratinocyte
differentiation as determined by a transglutaminase assay. When the keratinocytes were pretreated
with PD98059 (50 mM), however, the 1a,25(OH)2D3 induced AP-1 DNA binding activity was
abolished. Calcium is also known to stimulate keratinocyte differentiation, in vitro. When the
calcium concentration in the culture medium was raised from 0.09 mM to 0.3 mM a signi®cant
increase in AP-1 DNA binding activity was seen after 48 h (p < 0.05, n = 6). Interestingly, the AP1 activation was completely blocked by GF109203X and PD98059 (p < 0.05, n = 3). In vivo AP-1
DNA binding activity was signi®cantly reduced in keratome biopsies from psoriatic skin compared
with noninvolved psoriatic skin (p < 0.05, n = 4); however, topical treatment of involved psoriatic
skin with calcipotriol under occlusion for 4 d resulted in an increased AP-1 DNA binding activity
compared with vehicle (p < 0.05, n = 4). Our data demonstrate that both 1a,25(OH)2D3 and
calcium-induced keratinocyte differentiation is accompanied by an increased AP-1 DNA binding
activity but mediated via different signal transduction pathways. Furthermore, AP-1 DNA binding
activity is signi®cantly reduced in involved psoriatic skin. Thus topical application of calcipotriol to
involved psoriatic skin leads to a signi®cant increase in AP-1 DNA binding activity. Stimulation of
AP-1 DNA binding activity seems therefore to be important for keratinocyte differentiation and
may be an important target in the treatment of psoriasis.

UV-Induced Modulations of Vascular Endothelial Growth Factor are Inhibited by a
Peptide that Binds TNFa ± Potential Relevance to Rosacea
M. Kosmadaki, I.M. Hadshiew, M. Yaar, and B.A. Gilchrest
Boston, Massachusetts, U.S.A.
Rosacea is a common dermatosis that affects fair-skinned individuals with chronic sun-exposure. In
the early stages, patients display cutaneous ¯ushing and telangiectasis, suggesting the release of
factor(s) that affect dermal vasculature. We hypothesize that vascular endothelial growth (VEGF), a
cutaneous cytokine that induces erythema and vascular proliferation, is the signal that initiates
vascular lability that may lead to rosacea development. In vitro and in a murine model, VEGF
synthesis and secretion by keratinocytes (K) is induced by UV irradiation (UVR). To determine
VEGF modulations in human skin after UVR, volunteers were exposed to 2 minimal erythemal
doses on the buttock area, using a solar simulator. In nonirradiated areas, or in areas that were
covered with SPF15 sun-block, VEGF was strongly expressed only in the papillary dermis. In
contrast, 72 h after UVR VEGF was strongly induced in the epidermis, suggesting that VEGF of
epidermal origin could affect dermal vasculature after UVR. Because after UVR VEGF gene
expression in K is induced by TNF-a and TNF-a is upregulated by UVR in K, we synthesized a
small peptide, KWIIVW (MW 887 Da), that is known to prevent TNF-a binding to its receptors.
Normal human K were sham or UV irradiated (30±50 mJ per cm2) in the presence of the peptide
(2.7 mM) or diluent alone as control. Within 48 h, VEGF 4.0 kb transcript was substantially induced
in UV irradiated K. In addition, within 96 h VEGF levels in medium conditioned by sham versus
UV irradiated K were 3.2 6 0.1 fg per cell versus 5.4 6 0.2 fg per cell as measured by ELISA,
expanding earlier reports. Interestingly, addition of TNF-a blocking peptide decreased VEGF
levels in irradiated K by 49 6 2.5%. Furthermore, cytosolic VEGF levels in K treated with the
TNF-a binding peptide were substantially reduced as compared with diluent treated cells as
determined by immunohistochemical analysis and confocal laser microscopy. Our ®ndings show
that in human epidermis VEGF is upregulated after UVR. Furthermore, UVR mediated VEGF
induction and release from K can be inhibited by a peptide that prevents TNF-a binding to its
receptors.

Inhibition of Keratinocyte Apoptosis by IL-15: a New Parameter in the Pathogenesis of
Psoriasis?
R. RuÈckert, K. Asadullah, M. Seifert, V.M. Budagian, R. Paus, and S. Bulfone-Paus
Berlin and Hamburg, Germany
Keratinocytes (KC) are an important source of and targets for several cytokines. Though KC
express IL-15 mRNA, the functional effects of IL-15 on these epithelial cells remain to be
dissected. Investigating primary human foreskin KC and HaCaT cells, we show here by
semiquantitive RT-PCR and ¯owcytometric analysis that both translate IL-15 and IL-15 receptor
mRNA, and express IL-15 and IL-15Ra protein on the cell surface, suggesting that human KC
can employ IL-15 for juxtacrine signaling. Whereas IL-15 exerted no signi®cant effects on KC
proliferation and IL-6 or IL-8 secretion, IL-15 inhibited both anti-Fas and methylcelluloseinduced KC apoptosis in vitro. This is in line with the recognized potent antiapoptotic effects of IL15. IL-2, whose receptor shares two components with the IL-15 receptor, failed to inhibit KC
apoptosis. Together with the role of IL-15 in sustaining chronic immune reactions, this invited the
question whether a reduction of KC apoptosis by IL-15 may be involved in the pathogenesis of
psoriasis, a chronic hyperproliferative in¯ammatory skin disease, characterized by abnormally low
KC apoptosis in the epidermis. Remarkably, compared with nonlesional psoriatic skin and skin of
healthy volunteers, lesional psoriatic epidermis showed high IL-15 protein expression in the
epidermis and enhanced binding activity for IL-15. Therefore, antagonizing the inhibitory effects
of IL-15 on KC apoptosis deserves exploration as a novel therapeutic strategy in psoriasis
management.

Lack of AP2B Expression in Lesional Skin of Patients with Polymorphous Light
Eruption (PLE)
S. Grether-Beck, M.A. Budde, H. Schmidt-Brenden, and J. Krutmann
Department of Dermatology, Heinrich-Heine-University, Duesseldorf, Germany
Ultraviolet A radiation (UVAR)-induced expression of the ICAM-1 gene in human keratinocytes
is mediated through activation of transcription factor AP2. We have shown that the balance
between AP2 and its alternative splice product AP2B, which serves as a dominant negative
regulator of AP2-mediated gene expression, controls UVAR-induced gene expression. Cells that
had been stably transfected to overexpress AP2 showed a 1000-fold increased UVAR-induced
ICAM-1 expression, whereas overexpression of AP2B prevented ICAM-1 upregulation. Increased
and sustained expression of proin¯ammatory genes such as ICAM-1 has been observed
immunohistochemically in photoprovocation-induced PLE lesions. In this in vivo study, PLE
patients and healthy controls were subjected to a standard photoprovocation protocol. Total RNA
was extracted from biopsies that had been obtained from test sites before and 24, 48, and 72 h after
exposure and gene expression was analyzed at the mRNA level by differential RT-PCR. In all
PLE patients (n = 6), photoprovocation caused the generation of skin lesions, whereas in normal
skin (n = 7), only pigmentation was observed. The development of skin lesions was associated with
a sustained (> 3 d) and dramatically increased upregulation of ICAM-1 mRNA (up to 43-fold), as
compared with normal skin (maximum: 3-fold, downregulated after 1 d). Transient ICAM-1
induction in normal skin was accompanied by a transient increase in both AP2 and AP2B
expression. In striking contrast, in PLE skin, AP2B expression was completely absent from
unirradiated as well as UVA-irradiated skin areas, whereas AP2 was present constitutively and
increased after UVAR. We propose that an imbalance in the AP2/AP2B system is responsible for
overshooting gene expression in UVA-irradiated PLE skin and thereby forms the pathogenetic
basis of PLE.

Tissue-Type but not Urokinase-Type Plasminogen Activator is Released after
Treatment of Cultured Normal Human Keratinocytes with Autoantibodies to Bullous
Pemphigoid Antigen BP180
E. Schmidt, S. Reimer, M.P. Marinkovich, E.-B. BroÈcker, and D. Zillikens
WuÈrzburg, Germany and Stanford, California, U.S.A.
Bullous pemphigoid (BP) is an autoimmune bullous disease associated with antibodies to the
hemidesmosomal protein BP180; however, the binding of autoantibodies alone is not suf®cient for
blister formation in BP. In addition, in®ltration of in¯ammatory cells and the release of proteases
are necessary to ®nally induce dermal±epidermal separation. Urokinase-type (uPA) and tissue-type
(tPA) plasminogen activators, convert plasminogen to the trypsin-like proteinase plasmin.
Abnormally high levels of uPA, tPA, and mRNA for tPA have been previously detected in the
epidermis of BP lesions. Using PA knockout mice, it was recently demonstrated that, in contrast to
pemphigus, the PA system is a prerequisite for blister formation in BP. In this study, we initially
determined levels of tPA, uPA, and plasmin in BP blisters (n = 7), suction blisters in healthy
controls (n = 7), and blisters from patients with toxic epidermal necrolysis (TEN, n = 4) by ELISA
and colorometry. We found increased tPA levels in BP blister ¯uid compared with both suction
and TEN blisters. In addition, levels of plasmin and uPA were increased in BP blisters compared
with levels in suction blisters, but interestingly, not in TEN blisters. Subsequently, our study was
aimed at testing the hypothesis that the binding of anti-BP180 antibodies to their target antigen
triggers the release of PA. Consistent with this hypothesis, treatment of cultured normal human
keratinocytes with BP IgG, but not with control IgG, led to increased levels of tPA, but not uPA,
in the culture medium. This effect was time dependent and was not observed in BP180-de®cient
keratinocytes from a patient with generalized atrophic benign epidermolysis bullosa. Our data
show that abnormally high levels of tPA are present at the site of blister formation in BP. In
addition, tPA is released from human keratinocytes in response to binding of anti-BP180
antibodies to their cell-surface antigen. Our ®ndings demonstrate a speci®c blister-forming
potential of autoantibodies to human BP180.
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Expression of Recombinant Collagen XVII: Analysis of Ectodomain Shedding and
Effects of Mutations
K. Tasanen, L. Borradori, F. Jaunin, and L. Bruckner-Tuderman
Oulu, Finland, Geneva Switzerland, and MuÈnster, Germany
Collagen XVII (BP180) is a hemidesmosomal transmembrane molecule associated with
autoimmune blistering diseases and junctional epidermolysis bullosa. Here recombinant fulllength collagen XVII was expressed in transiently transfected COS-7 cells for molecular studies on
ectodomain shedding and on the effects of mutations. Similarly to normal keratinocytes, in COScells the ectodomain of collagen XVII was shed by a furin-mediated proteolysis. Shedding did not
require speci®c sequences within the cytoplasmic domain, since deletion of most of the
endodomain did not impair the cleavage. The shed form of the molecule extended from the NC16a domain to the C-terminal end, since it reacted with both NC16a antibodies and with a novel
antibody recognizing 50 most C-terminal amino acids. Like authentic collagen XVII, the
recombinant ectodomain was N-glycosylated and stably folded into a triple-helical conformation at
temperatures above the body temperature when produced in cultures containing ascorbic acid.
However, lack of ascorbic acid, an essential cofactor for prolyl hydroxylation and collagen triplehelix folding, clearly reduced the resistance of the molecule against proteolysis. Correspondingly,
two glycine substitution mutations, G627V and G633D, associated with junctional epidermolysis
bullosa, had striking effects on the thermal stability of the recombinant ectodomain, indicating that
the mutations prevent tight folding of triple-helix and render the molecule sensitive to nonspeci®c
degradation. These data demonstrate that the soluble ectodomain is destablilized by lack of ascorbic
acid and by mutations and is shed by proteolytic enzymes that may be part of an ubiqutous
shedding machinery present also in other cells than keratinocytes.

Are Skin Transglutaminases (TGs) Autoantigens of Celiac Disease (CD) and Dermatitis
Herpetiformis (DH)?
M. SaÂrdy, S. KaÂrpaÂti, M. Paulsson, and N. Smyth
Budapest, Hungary and Cologne, Germany
Tissue TG has been identi®ed to be the major autoantigen of CD and DH. We have recently
developed an ELISA based on the human recombinant autoantigen and compared it with existing
serologic tests for CD and DH. To further characterize the autoimmune response, we investigated
the antigenicity of other isoenzymes of the TG family in CD and DH. We expressed
recombinantly three other human TG isotypes (epidermal TG, keratinocyte TG, and TGx) that
can be found in the skin, and performed TG-based ELISAs with sera from patients with CD and
DH. As with the tissue TG, the patients' sera showed reactivity with the other TG isoenzymes.
Beside the tissue TG, also other TG isotypes might be involved in the pathogenesis of CD and
DH.
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Accelerated Allograft Rejection of K14/p40 Transgenic Skin. Evidence for Quantitative
and Qualitative Changes in Langerhans Cells from p40 Transgenic Mice
T. Kopp, P. Lenz, C. Bello-Fernandez, A. Renn, S. Strommer, T.S. Kupper, and G. Stingl
Vienna, Austria and Boston, Massachusetts, U.S.A
Recently, we generated mice that constitutively express the p40 subunit of IL-12 in basal
epidermis, allowing us to study the role of p40 in transplantation immunity. Full thickness skin
grafts from K14/p40 donors (H-2q) transplanted across a MHC class I and class II disparity onto
BALB/C (H-2d) recipients were rejected in a signi®cantly accelerated fashion (mean survival time
[MST]: 8.8 d) when compared with skin grafts from nontransgenic littermates (H-2q) (MST:
10.7 d, p < 0.01). As Langerhans cells determine the immunogenicity of skin, we investigated the
number of Langerhans cells migrating out of epidermal sheets ¯oated onto GM-CSF-containing
medium. At all selected time points (2, 24, and 72 h) there was a 2±3-fold increase in the
percentage of MHC class II+/CD45+ Langerhans cells from transgenic mice when compared with
controls. In addition a signi®cant proportion of freshly isolated as well as cultured K14/p40Langerhans cells showed a marked upregulaton of costimulatory molecules, indicating a qualitative
difference in these Langerhans cells. Therefore, we tested the capacity of fresh K14/p40Langerhans cells to stimulate a primary allogeneic immune response. In contrast to fresh controlLangerhans cells, freshly isolated K14/p40-Langerhans cells were able to stimulate a primary
allogeneic T cell response (BALB/C) assessed at different effector/target ratios and time points.
Our results clearly show accelerated rejection of allogeneic skin grafts from K14/p40 donors.
Quantitative (increased numbers of migratory Langerhans cells) and qualitative (increased T cell
stimulatory capacity) differences in the Langerhans cell population may contribute to the increased
immunogenicity of transgenic skin grafts. As allograft rejection represents a Th1-dominated
phenomenon, these in vivo experiments support the hypothesis that p40 overexpression exerts IL12 agonistic activity. Based on these results, we propose that cytokine-induced changes of
Langerhans cells are an important component of Th1-mediated immune responses.

Inhibition of Langerhans Cell Migration by Caspase-1 Inhibitor, Ac-YVAD-cmk, in
Mice
C. Antonopoulos, M. Cumberbatch,* R.J. Dearman,* I. Kimber,* and R.W. Groves
Centre for Dermatology, Department of Medicine, University College London, U.K.; *Zeneca Central
Toxicology Laboratory, Maccles®eld, Cheshire, U.K.
Exposure of murine skin to contact allergens is known to induce migration of a proportion of
Langerhans cells from the epidermis. This process is regulated by a number of cytokines including
interleukin (IL)-1b and tumor necrosis factor-a (TNF-a). Recent observations have shown that
the IL-1 processing enzyme caspase-1 is also required and in this study we have investigated the
effect of caspase-1 inhibition on Langerhans cell migration.
Dorsal ear halves from BALB/C mice were incubated in organ culture for 24 or 48 h in the
presence of 100 mM Ac-YVAD-cmk (YVAD), a speci®c caspase-1 inhibitor peptide or with
100 mM Ac-DEVD-cmk (DEVD), a peptide that has no effect on caspase-1 activity. In skin
cultured in medium alone there was a steady reduction in Langerhans cell numbers, determined by
indirect immuno¯uorescence staining of epidermal sheets for MHC class II expression. However,
in skin cultured in the presence of YVAD there was 49% 6 2.5% inhibition (n = 3 experiments,
p < 0.05) of this decline after 24 h, whereas DEVD had no signi®cant effect. Having shown that
YVAD inhibits Langerhans cell migration in vitro, we then examined its effect on allergen-induced
Langerhans cell mobilisation in vivo. Groups of BALB/C mice received 200 mM of either YVAD
or DEVD (in DMSO) on the dorsum of both ears prior to treatment at the same site with 0.5%
dinitro¯uorobenzene (DNFB). As has been shown previously, application of DNFB caused a
reduction in epidermal Langerhans cell density, in this case of 24% 6 1.8% (n = 3 experiments,
p < 0.05) after 4 h. DEVD had no signi®cant effect, but YVAD inhibited by 65% 6 3.2% (n = 3
experiments) the DNFB-induced migration of Langerhans cells. Furthermore, topical treatment
with YVAD also inhibited TNF-a induced Langerhans cell migration by 38% when YVAD was
applied topically prior to intradermal injection of TNF-a (50 ng).
Taken together these data suggest that caspase-1 plays a major role in regulation of Langerhans
cell migration and its activity can be altered by speci®c inhibitors both in vitro and in vivo. Such
inhibitors may offer a novel approach to modulation of the cutaneous immune response.
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Papillomavirus-Like Particles Induce Phenotypic and Functional Maturation of
Dendritic Cells
P. Lenz, P.M. Day, D.R. Lowy, and J.T. Schiller
Laboratory of Cellular Oncology, National Cancer Institute, Bethesda, Maryland, U.S.A.
Papillomavirus-like particles (VLPs) are potent inducers of humoral and cellular immune responses,
making them attractive candidates for noninfectious subunit vaccines; however, the mechanisms of
immune activation by VLPs remain to be elucidated. In this study we focused on the acute effects
of VLP exposure on dendritic cells (DCs), given their essential role in the initiation and modulation
of immune responses.
Murine bone marrow derived dendritic cells (BMDCs) were generated by negative selection of
lineage marker positive cells and cultured in the presence of GM-CSF and IL4. At day 6, BMDCs
were exposed to bovine papillomavirus-VLPs or human papillomavirus (HPV) type 16-VLPs
puri®ed from recombinant baculovirus infected cells. Confocal microscopic studies revealed that
BMDCs bound and rapidly internalized VLPs. Within 15 min, high levels of VLPs were detectable
predominately in the dendrites and in cytoplasmic vesicles located adjacent to the cell membrane.
Over the next 90 min, particles coalesced into dense vesicles and relocalized to the perinuclear
region.
To determine if VLPs induce phenotypic DC maturation, BMDCs were exposed to serial
dilutions of HPV16 VLPs, and expression of cell surface markers was determined by ¯ow
cytometry. Within 24 h, we observed a dose-dependent upregulation of MHC class I and II
molecules as well as costimulatory molecules (CD40, CD80, CD86) and the CD54 adhesion
molecule. In addition, BMDCs exposed to VLPs for 24 or 48 h produced signi®cantly increased
amounts of IL6 and TNFa and, in the presence of syngeneic T cells, IL12. Most importantly,
BMDCs pulsed with VLPs induced proliferation and IFNg production of naõÈve, syngeneic T cells.
In summary, our data show that VLPs are rapidly internalized by DCs that subsequently acquire
a mature phenotype, secrete proin¯ammatory cytokines, and induce Th1 dominated, primary T
cell responses. These results provide experimental evidence that DCs serve a central role in VLPinduced immunity and offer a mechanistic explanation for the ability of VLPs to induce potent T
cell responses in the absence of adjuvant.

Small Fragments of Hyaluronan (HA) Activate Dendritic Cells via a p38 p42/44 MapKinase and NF-kB Dependent Signalling Pathway
J.C. Simon, C.C. Termeer, F. Benedix, U. Voith, C. Fieber,² and P. Prehm*
Department of Dermatology, University of Freiburg, Germany; *Department of Biochemistry, University of
Muenster, Germany; ²Institute of Genetics, Karlsruhe, Germany
Low molecular weight fragments of hyaluronan (sHA) have been shown to occur exclusively at
sites of cutaneous in¯ammation and to possess immunomodulatory functions. By comparative
analysis of different sized HA-fragments we found only fragments of 4±10 oligosaccharide length to
induce terminal phenotypic and functional DC maturation, similar to that seen after LPS, MCM,
or TNFa-treatment. Importantly, this was HA speci®c, since other glycosaminoglycans present in
the cutaneous ECM, like chondroitinsulfate, heparansulfate, or dermatansulfate did not induce
DC-maturation. SHA stimulated DC-maturation was not mediated by the known cellular HAreceptors CD44 or RHAMM/IHABP as shown by MoAb blocking. In addition, DC generated
from the bone marrow of HAR de®cient mice, responded similarly to sHA as DC from wild-type
mice. To examine whether sHA exerts its effects on DC via pinozytosis or glucose-transporter
uptake, blocking studies with cytochalasin B, D, and E were performed. However, none of these
agents blocked the internalisation of FITC-labelled sHA by DC or sHA-induced DC-maturation.
Interestingly, Western blot and EMSA-analysis revealed that sHA rapidly activated p38, p42/44,
and NF-kB-dependent signalling pathways in DC. Speci®c inhibitors of these signalling molecules
completely prevented sHA-induced DC maturation. We conclude that sHA fragments occurring
exclusively at sites of cutaneous in¯ammation speci®cally induce DC maturation via a MAPK- and
NF-kB dependent pathway. This maturation does not require known HA-receptors, glucose
transporters, or pinocytosis.
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Modulation of Human Allergic T Cell Responses by Interleukin-10- and
Hydrocortisone-Treated Dendritic Cells
I. Bellinghausen, B. Klostermann, D. BoÈcher, K. Steinbrink, A.H. Enk, J. Knop, and J. Saloga
Department of Dermatology, University of Mainz, Mainz, Germany
Recently, we have shown that mature dendritic cells (DC) are able to induce Th1 as well as Th2
cytokine production in autologous naõÈve and memory T helper cells from atopic individuals. The
aim of this study was to analyze the effect of anti-in¯ammatory agents like IL-10 or hydrocortisone
(HC) on the accessory capacity of DC and the resulting T cell response, especially on Th2 cells.
For this purpose, naõÈve and memory CD4+ T cells from atopic donors were stimulated with
autologous allergen-pulsed mature DC generated from CD14+ monocytes by culture with GMCSF/IL-4, and fully matured with IL-1b, TNF-a and PGE2 in the presence or absence of IL-10 or
HC. Especially IL-10- and to a lesser extend HC-treated DC showed a decreased expression of the
MHC class II molecule HLA-DR, the costimulatory molecule CD86 and the DC-speci®c marker
CD83, and a strongly reduced secretion of IL-12p40 and IL-12p70. Consequently, T cell
proliferation was reduced after stimulation with IL-10- or HC-treated DC alike. However,
pretreatment of DC with IL-10 inhibited the production of Th1 and Th2 cytokines, whereas
pretreatment of DC with HC inhibited production of IFN-g, but induced an increased release of
IL-4 and IL-5. Both effects were long-lasting as cytokine production remained low (which was not
due to enhanced apoptosis, but to anergy) or increased even after restimulation with fully matured
DC. These data indicate that IL-10- or HC-treated DC differ in their ability to in¯uence human
allergic T cell responses, which has major implications for therapeutic strategies.

Regulatory Activity of Autocrine Interleukin-10 on Dendritic Cell Functions
S. Corinti, C. Albanesi, A. la Sala, S. Pastore, and G. Girolomoni
Lab. of Immunology, Istituto Dermopatico dell'Immacolata, IRCCS, Rome, Italy
Interleukin (IL)-10 is a critical cytokine that blocks the maturation of dendritic cells (DCs), but the
relevance of autocrine IL-10 on DC functions has not been investigated. In this study, we found
that immature monocyte-derived DCs released low, but sizeable amounts of IL-10. After
stimulation with bacteria, lipopolysaccharide (LPS), lipoteichoic acid or soluble CD40L (sCD40L),
DCs secreted high levels of IL-10. Addition of an anti-IL-10 neutralizing antibody to immature
DCs as well as to sCD40L- or LPS-maturing DCs led to enhanced expression of surface CD83,
CD80, CD86, MHC class I, and HLA-DR, markedly augmented release of TNF-a and IL-12, but
diminished IL-10 mRNA expression. Moreover, DCs treated with anti-IL-10 antibody showed an
increased capacity to activate allogeneic T cells, and primed naõÈve T cells to a more prominent Th1
polarization. DC maturation was associated with enhanced accumulation of the mRNA for the IL10 receptor binding chain (IL-10R1) but not for the IL-10R2 transducing chain, and high
expression of membrane IL-10R1 homodimers. IL-10 neutralization further enhanced IL-10R1
mRNA and membrane IL-10R1 homodimer expression. These results indicate that autocrine IL10 prevents spontaneous maturation of DCs in vitro, limits LPS- and CD40-mediated maturation,
increases its own production by DCs, and can contribute to maintain DCs responsive to IL-10 by
regulating IL-10R expression. Endogenous IL-10 and IL-10R can thus be relevant targets for the
manipulation of DC functions.
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The Defensin HNP-1 can Act as Immunomodulator at the Level of Antigen
Presentation in a Manner that Lacks HLA Restriction
W.-H. Boehncke, T. Halder, T. Flad, and H. Kalbacher
Frankfurt and TuÈbingen, Germany
Defensins are a class of proteins exhibiting antimicrobial, cytotoxic, mitogenic, chemotactic, and
corticostatic effects. They have recently been identi®ed also in human skin. As defensins can also be
isolated from HLA class-II molecules where they are bound in a globular conformation we
attempted to test their immunomodulatory capacities in vitro. HLA-DR associated defensins,
namely HNP-1, could be recovered from a variety of cell lines ± including interferon-g stimulated
HaCaT keratinocytes ± which expressed different HLA-DR alleles. Binding of HNP-1 into the
peptide binding groove of HLA-DR was further demonstrated by its ability to compete with
``classical'' HLA class-II associated peptides (e.g., CLIP) for this binding. In these assays HNP-1
exhibited comparable af®nities for all HLA-DR alleles tested. Additionally, antigen-dependent T
cell activation could be inhibited in a dose-dependent manner when the respective antigenpresenting cells were preincubated with HNP-1. This effect was also reproducible in several in vitro
systems. As defensins contain six invariant cysteines that form three intramolecular disul®de bonds
we speculated that HNP-1 might be bound to HLA-DR in a complex three-dimensional
structure. This hypothesis was supported by molecular modelling studies and high resolution mass
spectrometry. In summary, the functional activity of HNP-1 in HLA class-II binding and
competition studies supports the concept of this molecule being bound to the peptide binding
groove of HLA-DR where it is capable of functioning as immunomodulator in vitro; this function
is not HLA-restricted.

Topical Selection of Keratinocytes Transduced with the MDR Gene Leads to Increased
Transgene Expression In Vivo
W. Pfutzner, T.M. Kolodka, R.A. Foster, and J.C. Vogel
Dermatology Branch, NCI, NIH, Bethesda, Maryland, U.S.A.
Loss of transgene expression in vivo is a frequent problem of skin gene therapy that may hamper
successful clinical applications. One solution to achieve persistent expression of a desired gene in a
signi®cant percentage of keratinocytes (KC) would be to topically select for KC expressing both a
desired gene and a linked selectable marker gene, such as the multidrug resistance (MDR) gene.
We therefore developed an in vivo selection model utilizing topical colchicine treatment of KC
expressing MDR. Human foreskin KC were transduced with a retroviral MDR-vector
(transduction ef®ciency of 40±50% by ¯ow cytometry) and functional activity of the MDR
transgene was demonstrated by rhodamine 123 ef¯ux assay. Transduced cells were grafted as raft
cultures onto nude mice. At different time points, the grafts were assessed for the presence of
human KC expressing MDR by immunohistochemistry and ¯ow cytometry. Without colchicine
treatment, the percentage of human KC expressing MDR in the grafts declined over time
(33 6 5% and 13 6 4% 2 and 8 wk after grafting, respectively). The optimal colchicine dose for
topical treatment was determined by titrating different doses onto nude mouse skin as well as on
nontransduced normal human KC grafts, and assessing the mitotic index (re¯ecting blocked
mitoses) and the structural integrity of the epidermis. Treatment with 200 mg colchicine per g
cream or more caused disruption of the epidermal architecture and induced ulcers in mouse skin
but not in the human grafts while colchicine doses below 100 mg per g were generally ineffective.
When MDR-transduced human KC grafts were topically treated with a dose of 200 mg per g, a
well differentiated epidermis (human involucrin positive) was found, demonstrating protection
against cytotoxic effects of colchicine. Furthermore, compared with controls, colchicine treated
MDR-transduced grafts exhibited a signi®cant increase of MDR-expressing KC with 50% 6 24 of
the human KC showing MDR-expression (p < 0.005). Thus, this model provides a strategy to not
only maintain but also increase the percentage of KC expressing a desired gene linked to selectable
marker gene, raising the hope that successful clinical skin gene therapy applications are possible.
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Disrupting Gap Junction Proteins in Epidermis: Mice Expressing Mutant Connexin 26
from a Keratin Promoter
R. Choudhry, L. Shore, K. Brown, M.E. Finbow, and M.B. Hodgins
Department of Dermatology and CRC Beatson Laboratories, University of Glasgow, U.K.
Point mutations in the gap junction protein Connexin 26 (Cx26) cause dominant palmoplantar
keratoderma with deafness, but recessive Cx26 mutants, which introduce premature stop codons,
apparently cause only deafness, even in homozygotes. Cx26 is present at low levels in human
epidermis but is upregulated in psoriasis and after wounding. To investigate the functions of Cx26
in epidermis and to understand the mechanisms of action of dominant Cx26 mutants, we
constructed transgenes for expressing wild-type or mutant Cx26 proteins in basal or suprabasal
mouse epidermal keratinocytes under control of bovine KIII or KVI promoters. Preliminary results
of expressing the Cx26 mutant, D66H (Vohwinkel's syndrome), in suprabasal epidermis are
presented. Newborn mice were genotyped by transgene-speci®c PCR. Animals expressing the
transgene in skin were identi®ed by RTPCR and western blot. Immuno¯uorescence staining
showed greatly increased cytoplasmic Cx26 limited to suprabasal epidermal keratinocytes of both
glabrous and hair-bearing skin in transgenics compared with wild-type littermates. Mice expressing
the Cx26 transgene appeared grossly normal at birth; however, double immuno¯uorescence and
confocal microscopy of Cx26 with a panel of epidermal markers showed disrupted distribution of
other connexins in epidermis. Of note was a reduction of cell membrane Cx30, a connexin closely
related in sequence and distribution to Cx26. It is possible that in epidermis loss of Cx26 function
can be compensated by Cx30 but that dominant Cx26 mutants can disrupt the function of several
connexins.

Novel Mutations in the Lama3 Gene Underlie Mild, Non-Herlitz Phenotypes of
Junctional Epidermolysis Bullosa (JEB)
D. Castiglia, M. Scaturro, P. Posteraro, M.L. Zaccaria, C. Mazzanti, M. Paradisi, and G.
Zambruno
IDI-IRCCS, Rome, Italy
Mutations in the genes (LAMA3, LAMB3, and LAMC2) encoding laminin 5 chains have been
shown to cause severe, lethal (Herlitz), and mild (non-Herlitz) JEB; however, only a few mutations
in the LAMA3 gene have been identi®ed to date, all associated with Herlitz JEB. In this study, we
describe novel compound heterozygous mutations in the LAMA3 gene in members of two families
with non-Herlitz JEB. In the ®rst patient, the frameshift mutation 1644delG associates with the
missense mutation G1506E. Allele-speci®c analysis of the transcripts demonstrates that mutation
1644delG results in mRNA decay. Mutation G1506E is located in the C-terminal globular domain
within the forth laminin G-like module and affects a glycine residue highly conserved among a
chains from various species. Immunoprecipitation analysis of cultured patient keratinocytes shows
intracellular accumulation of normal-sized laminin 5 chains and reduced secretion of trimeric
molecules. Immuno-electron microscopy of cultured patient keratinocytes reveals retention of the
mutant a3 polypeptides into the rough endoplasmic reticulum, which is suggestive of misfolded
a3 chains. Two siblings from the second family are compound heterozygotes for mutations
361A®G and 3317 + 1G®A that disrupt the donor splice sites of intron 3 and 25, respectively.
Both mutations cause aberrant splicing that results in mRNA decay as attested by Northern blot.
Mutation 361A®G also leads to the synthesis of full-length transcripts that harbor an amino acid
substitution (S121G), thus allowing the secretion of minimal amount of laminin 5, as shown by
immuno¯uorescence and immunoprecipitation studies. Through the identi®cation and characterization of the ®rst LAMA3 mutations associated with mild, non-Herlitz JEB, our data expand the
repertoire of LAMA3 mutations and their consequences at mRNA and protein level.
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A Homozygous In-Frame Deletion in the Integrin b4 Subunit Gene in Lethal Junctional
Epidermolysis Bullosa with Pyloric Atresia
A. Micheloni, G. Tadini,* G. Zambruno, and M. D'Alessio
IDI-IRCCS, Rome and *CMCE Milan, Italy
Junctional epidermolysis bullosa with pyloric atresia (PA-JEB) is a genetic disease caused by
abnormalities of the hemidesmosomal integrin a6b4. Clinically, PA-JEB manifests either as a
severe form leading to death within the early postnatal period, or as a milder variant in which the
extent of skin involvement tends to improve with age. To date, a number of mutations in both the
a6 (ITGA6) and the b4 (ITGB4) integrin genes have been described in PA-JEB. In most lethal
cases, the genetic mutations causing the disease consist of premature termination codons (PTC) on
both alleles of the ITGB4 or ITGA6 genes that result in mRNA decay and absence of a6b4
integrin. In this report, we describe for the ®rst time a homozygous in-frame deletion in the
ITGB4 gene associated with a lethal form of PA-JEB. Immuno¯uorescence analysis of skin biopsies
revealed an almost complete absence of b4 immunoreactivity. By contrast, Northern blot analysis
of total RNA from cultured keratinocytes did not evidence any signi®cant reduction in the level of
ITGB4 transcripts. RT-PCR ampli®cation and sequence analysis showed a 33 nucleotide deletion
within the ITGB4 exon 4. This mutation (DR59-A69) results in the loss of 11 amino acids in the
extracellular protein domain. Genomic DNA sequencing demonstrated the homozygous state of
the mutation in the proband and showed both parents to be heterozygous healthy carriers for the
same mutation. As mutation DR59-A69 does not appear to affect mRNA stability, our results
indicate that the deletion of the corresponding 11 amino acids within the amino-terminal region of
the b4 integrin subunit interferes with protein translation and/or stability leading to almost
complete a6b4 absence and thus explaining the lethal phenotype of our patient.
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Tenascin-X De®ciency Causes a New Recessive Type of Ehlers±Danlos Syndrome
J. Schalkwijk, P.M. Steijlen, M. Zweers, I.M.J.J. van Vlijmen, B. van Haren, M. Latijnhouwers,
and J. Bristow*
UMCN Nijmegen, The Netherlands; *UCSF San Francisco, U.S.A.
Ehlers±Danlos syndrome (EDS) is a heritable, heterogeneous connective tissue disorder for which
the underlying genetic defects are largely unknown in the most common types. We have
previously described a patient with a contiguous gene syndrome that included EDS-like symptoms
presumably due to tenascin-X (TNX) de®ciency. Here we have investigated whether TNX
de®ciency, or abnormalities in other tenascin family members such as tenascin-C (TNC) are a
cause of disease in unselected EDS patients.
We developed an enzyme-linked immunosorbent assay (ELISA) to screen sera of 164 EDS
patients and 168 controls for the presence of C-terminal TNX fragments in serum. The presence of
TNX in skin biopsies and cultured skin ®broblasts was investigated by immunohistochemistry and
ELISA.
We identi®ed ®ve EDS patients with an absolute de®ciency for TNX, whereas TNX was
present at high levels in all control sera. No de®ciency for TNC was detected in any of the EDS
patients. TNX, which was found to be strongly present throughout the dermis of normal human
skin, was absent in skin biopsies of three patients examined. TNC and collagen type V distribution
or quantity were normal. No TNX protein could be detected in cultured skin ®broblasts from
these patients. Clinically, these patients had hypermobile joints, hyperelastic skin and easy bruising
skin but atrophic scarring was absent.
On the basis of these data and analysis of the pedigrees of the TNX de®cient patients we
conclude that TNX de®ciency causes a recessive connective tissue disorder that ful®lls the
diagnostic criteria of EDS but is distinct from all types de®ned by the revised Villefranche 1997
nosology.

Expression of the Human Homologue of the Newly Cloned Mouse Endomucin in
Different Tissues
A. Kuhn, U. Samulowitz, G. Breier, A. Bankfalvi, W. BoÈcker, D. Metze, and D. Vestweber
MuÈnster and Bad Nauheim, Germany
Endomucin, a novel membrane glycoprotein, has been identi®ed raising monoclonal antibodies
(MoAbs) against cell surface antigens of the mouse endothelioma cell line bEnd.3 as previously
described. Cloning of this molecule showed a nucleotide sequence with no signi®cant homology
to any known glycoprotein and the high content of serine and threonine residues suggested strong
O-glycosylation of the protein backbone, a characteristic feature of mucin-like glycoproteins. In
this study, we have isolated the full-length human cDNA of endomucin which shows high
similarities on the DNA level (45%±86%) as well as on the protein level (26%±96%) to its mouse
homologue. A recombinant endomucin-Fc fusion protein was generated in CHO cells and used as
immunogen to establish several MoAbs against human endomucin. None of these antibodies
crossreacted with mouse endomucin and each recognize a 75-kDa antigen on human umbilical
vein endothelial cells (HUVEC). Immunohistologic analysis of cryostat and wax-embedded
sections of human tissues as well as in situ hybridization of all specimens such as skin, liver, kidney,
adrenal tissues, and heart showed that endomucin is an endothelial-speci®c antigen found in
venous endothelium as well as in capillaries, but not on arterial endothelium. Interestingly, high
endothelial venules (HEV) of mouse and human peripheral and mesenterial lymph nodes were
stained only weakly by MoAbs against endomucin; however, HEV were strongly stained by
af®nity puri®ed polyclonal antibodies against the C-terminal part of the cytoplasmic tail of
endomucin in lymph nodes of each species, arguing for the presence of a post-translationally
modi®ed form of endomucin on HEV that is dif®cult to stain by our MoAbs. It should be noted
that HEV are the entry sites for lymphocytes into lymph nodes and that other sialomucins such as
CD34 carry HEV speci®c carbohydrate modi®cations that enable them to bind to L-selectin.
Further studies are necessary to elucidate the physiologic function of this novel endothelial
sialomucin and to investigate its potential role as an adhesive molecule.

Psoriasis Susceptibility: Characterization of Potential New Candidate Genes
N. Balendran, M. Goldsworthy, J.N.W.N. Barker,* R. C. Trembath,² and S.H. Powis
Centre for Nephrology, Royal Free and University College Medical School, Royal Free Campus, London,
U.K.; *St. John's Institute of Dermatology, King's College, St Thomas's Hospital, London,
U.K.; ²Department of Genetics, University of Leicester, Leicester, U.K.
We have localised the major susceptibility gene for psoriasis to a 285 kb region at the centromeric
end of the class I major histocompatibility complex (MHC) region (1) on chromosome 6p21.3, by
linkage and association analyses in Caucasian sib pairs and trios. This region contains the HLA-C
and S genes that have associations to psoriasis, but neither of which consistently segregate with
psoriasis. The MHC region is a gene rich zone and may contain other potential candidate genes for
psoriasis susceptibility. We have used ``sample sequencing'' to identify potential new genes in the
telomeric part of the susceptibility region encompassing HLA-C and the S gene. Class I region
YACS, speci®c for 6p21.3, were used to probe a chromosome 6 speci®c cosmid library and isolate
overlapping cosmids. Five 6p21.3 region cosmids were sonnicated to produce fragments of 0.5±1
kb, subcloned into the vector pCRScript and sequenced using an automated sequencer. Sequences
were compared with nucleotide sequences deposited in Genbank databases using the BLASTN
algorithm. In addition to identifying known genes within this region (OTF3, SC1, S gene), we
identi®ed four potential new genes by matches with expressed sequence tags. cDNAs were
obtained and expression studies, by Northern analysis and PCR-based cDNA screening, showed
expression of two of these in skin. One gene is expressed in most of the tissues examined and the
other almost exclusively in skin. Sequence analysis does not reveal strong homology with other
known genes in the DNA databases. Although the S gene (corneodesmosin) is a strong candidate
gene for psoriasis susceptibility, it is not known to be associated with psoriasis in all ethnic groups.
These two new genes between OTF3 and the S gene, are potential candidate genes for psoriasis
susceptibility and we are currently de®ning polymorphic variants of these two genes in psoriatic
populations.
(1) Balendran N, Clough RL, Arguello JR, et al: J Invest Dermatol 113:322±328, 1999
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Di-Leucine-Based and Tyrosine-Based Motifs in the Cytoplasmic Tail of the Melanoma
Cell Adhesion Molecule MCAM Mediates Selective Binding of ApxL2, a New Member
of the Apx/Shroom Actin-Binding Protein Family
S. Karlen, O. Staub, B. Rohrbach, and L.R. Braathen
Berne and Lausanne, Switzerland
The melanoma cell adhesion molecule MCAM was identi®ed as a human melanoma-associated
antigen that increases in expression as tumors increase in vertical thickness and begin to acquire
metastatic potential. MCAM is a member of the Ig gene superfamily and several evidence suggest
that the domain encoded by its cytoplasmic tail might contribute to focal adhesion assembly,
reorganization of the cytoskeleton and control of cell migration and proliferation.
To identify proteins that interact with the cytoplasmic domain of MCAM, we performed a yeast
two-hybrid screen of a human brain library (in which MCAM is highly expressed) using the 63 Cterminal amino acids (aa) of MCAM as a bait. A partial cDNA was isolated and following RACE
and RT-PCR analysis, two open reading frames (ORF) of 848 and 493 aa, respectively, were
characterized. The larger ORF encodes a new member of the Apx/Shroom protein family that is
characterized by two highly conserved domains, namely ASD1 and ASD2 (for Apx/Shroom
domains 1 and 2) of yet unknown function. The 493 aa ORF encodes a truncated version of
ApxL2 missing the N-terminal ASD1 domain. The yeast two hybrid revealed that the association
between MCAM and ApxL2 was mediated by the ASD2/Pro-rich C-terminal region of ApxL2
and the two tyrosine-based and di-leucine-based motifs (which are important mediators of
intracellular traf®cking) found on the cytoplasmic tail of MCAM.
It has been suggested that MCAM might be involved in the reorganization of the cytoskeleton
by indirectly interacting with actin, but a link between MCAM and actin ®bers has not yet been
clearly established. The recent demonstration that Shroom directly binds actin and consequently
modulates cell shape, polarity, and migration in the developing nervous system strongly suggests
that Apx/Shroom family members may provide the missing link between transmembrane receptors
such as MCAM and the cytoskeleton.

Characterization of the Metastatic Phenotype in Malignant Melanoma by mRNA
Expression Pro®ling
M. Kunz, D. Koczan,* S. Ibrahim,* R. Gillitzer,² G. N. P. van Muijen,³ G. Gross, and H.-J.
Thiesen*
Department of Dermatology and *Institute for Immunology and Proteome Center Rostock, University of
Rostock, Rostock; ²Department of Dermatology, University of WuÈrzburg, WuÈrzburg, Germany;
³Department of Pathology, University of Nijmegen, Nijmegen, The Netherlands
Oncogenic mutations are of central importance for early malignant transformation in malignant
melanoma; however, a characterization of the late-stage metastatic phenotype is still missing. Here
we used gene chip technology for the identi®cation of genes characterizing this late-stage,
metastatic phenotype. A panel of 5.600 genes was analyzed in a low aggressive and a highly
aggressive (metastatic) melanoma celline. A group of more than 300 differentially regulated genes
was identi®ed. High metastatic potential correlated with an upregulated mRNA expression of
cytoskeletal proteins, signal transduction kinases, transcription factors, and oncogenes. At the same
time downregulation of extracellular matrix and cell adhesion molecules was observed. Data
derived from DNA chip analysis were further con®rmed by Northern blot hybridization for a
panel of selected genes. mRNA expression was analyzed in vivo in primary melanomas and
metastases by in situ hybridization. Immunohistochemical staining of primary melanomas and
metastases showed that mRNA expression in vitro was paralleled by protein expression in vivo.
Together, our data establish a gene expression pro®le for highly aggressive, metastatic tumor
growth in malignant melanoma. This might open perspectives for both early diagnosis and
treatment of metastasizing and late-stage tumors.
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Multiple Moles: High Frequency of Allelic Deletions at 9p21
I. Bogdan, G. Burg, and R. BoÈni
ZuÈrich, Switzerland
The most important risk factor for the development of malignant melanoma is the total number of
normal and atypical nevi. Individuals with more than 50 clinically normal nevi show a 16 times
increased risk for developing melanoma. Chromosome 9p21 is a site of frequent chromosomal
deletions during melanoma development and allelic deletions within this chromosomal region
most often include the tumor suppressor gene p16.
We aimed to search for the genetic pro®le and the differences of genetic alterations in dissected
benign moles of patients with less than 50 nevi versus patients with more than 50 nevi. Using the
microdissection technique, we analysed 46 archived histologically diverse nevi of 23 patients with
more than 50 nevi and 25 archived nevi of 16 patients with only a few nevi (< 10). Using the
polymorphic DNA markers D9S171, IFNA, and D9S270 we searched for loss of heterozygosity
(LOH) at 9p21.
In patients with more than 50 nevi, LOH was detected in 17 of 33 (51%) informative nevi at
D9S171, 16 of 32 (50%) at IFNA, and eight of 26 (30%) at D9S270. In patients with fewer nevi
LOH was detected in four of 20 (20%) at D9S171, in ®ve of 20 (25%) at IFNA, and in one of 13
(7%) at D9S270, respectively.
Our results suggest a different genetic pro®le for patients with more than 50 nevi with a
signi®cantly higher incidence of LOH on 9p21. These data may con®rm the higher risk for
melanoma development in patients with multiple nevi. Furthermore our data support the
hypothesis that deletions on 9p21 (p16) play an important role in the early development of
malignant melanoma since they can already be found in potential precursor lesions.

Identi®cation of Abnormalities of the P15 and P16 Genes in Patients with Mycosis
Fungoides
J.J. Scarisbrick, S. Whittaker, A. Photiou, R. Russell-Jones, and A. Woolford
London, U.K.
Mycosis fungoides (MF) is an indolent primary cutaneous T cell lymphoma (CTCL), which
typically presents with cutaneous patches and plaques (early stage disease). Occasionally there is
progression to cutaneous tumors or erythroderma (advanced stage disease). P15 and P16 genes are
tumor suppressors intricately linked on 9p21: Germline mutations may be found in familial
melanoma and somatic mutations have been detected in a variety of malignancies including nodal
lymphoma, but these genes have not yet been studied in detail in CTCL.
DNA from lesional skin of 51 patients with MF was screened for abnormalities of the P15 and
P16 genes. Loss of heterozygosity (LOH) studies were performed using four microsatellite markers
on 9p21. Samples with LOH ¯anking either P15 or P16 were analysed for homozygous deletions
using intragenic microsatellites and small mutations using single-strand-conformational-polymorphism/polymerase chain reaction (SSCP/PCR) with exonic speci®c primers. The methylation
status of promoter regions was determined using methylation-speci®c-PCR.
LOH was identi®ed in nine patients, including ®ve of 30 with early and four of 21 with
advanced disease. No homozygous deletions were detected. SSCP/PCR analysis and direct
sequencing identi®ed point mutations within exon 3 of P16 in two of these patients.
Hypermethylation of P15 and P16 was found in 25 and 12 of the 51 patients, respectively, and
was present at similar frequencies in early and advanced disease.
We have detected frequent abnormalities of P15 and P16 in both early and advanced cutaneous
stages of MF. These genes appear to be inactivated by LOH, mutations or aberrant methylation and
rarely by homozygous deletion. Aberrant methylation was detected in half the samples whereas
LOH was only identi®ed in a ®fth. These ®ndings suggest that biallelic hypermethylation may
provide a possible epigenetic mechanism for P15 and P16 inactivation in patients with MF.

A Variant within the DNA Repair Gene XRCC3 is Associated with the Development of
Melanoma Skin Cancer
S. Winsey,*² N. Haldar,² H. Marsh,²³ M. Bunce,² S. Marshall,² A.L. Harris,³ K.I. Welsh,² and
F. Wojnarowska*
*Department of Dermatology, ²Transplant Immunology and the ³Medical Oncology Unit ICRF, University
of Oxford, Churchill Hospital, Oxford, U.K.
Exposure to ultraviolet radiation is a major risk factor for the development of malignant melanoma.
DNA damage caused by ultraviolet radiation is thought to play a major role in malignant
melanoma induction. Inter-individual variation in DNA repair capacity has been shown to
constitute a statistically signi®cant risk factor to development of cancer. Evidence suggests this
difference could be genetically determined. This study used a PCR-SSP genotyping method to
study the association of polymorphisms in XRCC3 with the development of malignant melanoma.
This protein acts in the homologous pathway of double-stranded DNA repair, which repairs
chromosomal fragmentation, translocations, and deletions.
The patient cohort compromised of 125 individuals with histologically con®rmed malignant
melanoma with lesions or staging suggesting a high risk of relapse or metastatic disease. The control
population consisted of 211 individuals.
We found the presence of a T allele in exon 7 (position 18067) of the XRCC3 gene was
signi®cantly associated with melanoma development (p = 0.004 OR 2.36). This association could
not be correlated to clinical data, which included treatment protocol or parameters such as
thickness of tumor, the anatomic site of the lesion, the number of nodes involved at primary, or
stage of disease. The absence of this correlation can be explained by noting that the clinical database
includes only data involved with disease progression not initiation. XRCC3 is hypothesised to be
involved with carcinogenesis induction. XRCC3 is required for the assembly and stabilisation of
Rad51. The product of BRCA2 and BRCA1 also bind to Rad51 and mutations in these genes are
associated with the development of breast and ovarian cancer.

Analysis of Infrared Radiation (IFR)-Induced Intracellular Signaling in Human Dermal
Fibroblasts (FB)
H. Stege, V. KuÈrten, S. Schieke, J. Thiele, H. Sies, and J. Krutmann
DuÈsseldorf, Germany
Longwave ultraviolet A radiation (UVA1R; 340±400 nm) is increasingly used for therapeutic and
cosmetic purposes. The UVA1 irradiation devices employed emit signi®cant quantities of
contaminating IFR (680±7000 nm). IFR affects gene expression in human skin cells, because IFR,
similar to UVA1R, was previously shown to induce Matrix Metalloproteinase (MMP)-1
expression in dermal ®broblasts in vitro and in vivo. In this study the intracellular signaling pathway
relevant for IFR-induced MMP-1 expression was analyzed by exposing cultured human dermal FB
to sublethal, MMP-1-inducing doses of near IFR (700±1200 nm). Increased MMP-1 expression in
IFR-exposed cells did not result from a heatshock response, because (i) IFR did not increase the
cell's temperature, (ii) IFR, in contrast to heat treatment, did not upregulate HSP-70 expression
(mRNA, protein), and (iii) exposure of FB to a heatshock, in contrast to IFR, failed to induce
MMP-1 expression (mRNA, protein). Induction of MMP-1 expression by UVA1R is associated
with the activation of a distinct mitogen activated kinases (MAPK) pathway, i.e., activation of cjun terminal kinases (JNK), whereas the extracellular receptor kinases (ERK) 1/2 are not activated.
IFR differed from UVA1R, because it strongly activated ERK1/2, but not JNK, as was assessed by
Western blot analysis of dual phosphorylation by employing polyclonal phosphospeci®c antibodies.
The 3rd MAPK pathway, i.e., activation of p38, was induced by both stimuli. Activation of
ERK1/2 was of functional relevance because IFR-induced MMP-1 expression was attenuated by
the speci®c inhibitor PD 098059, but not by a p38 inhibitor. These studies for the ®rst time
demonstrate that IFR can activate the MAPK pathway in mammalian cells and that this is
important for intracellular signaling of IFR-induced gene expression in human skin cells.
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Kaposi's Sarcoma-Associated Herpesvirus (KSHV) Productive Infection in Primary
Human Keratinocytes
F. Cerimele, F. Curreli, S. Ely,* E. Cesarman,* A.E. Friedman-Kien, and O. Flore
Department of Microbiology, New York University School of Medicine, New York, New York, U.S.A.;
*Department of Pathology, Weill Medical College of Cornell University, New York, New York, U.S.A.
Several studies have demonstrated the presence of Kaposi's sarcoma associated herpesvirus DNA
not only in endothelial cells but also in basal keratinocytes in the epidermis overlying plaque-stage
and nodular lesions of Kaposi's Sarcoma (KS) lesions and in eccrine epithelia. Therefore, we
decided to infect in vitro primary human keratinocytes, with KSHV particles puri®ed from BC-3 (a
KSHV positive/EBV negative cell line). Transcription of latent and lytic viral genes was detected
by RT-PCR 6 d post-infection and viral DNA was still detectable by PCR 1 mo later. Expression
of viral latent genes in the infected keratinocytes was documented by immuno¯uorescence assay
(IFA) performed with MoAb against LANA. To assess viral production, we stimulated the KSHV
infected keratinocytes with TPA to induce the viral lytic cycle and release viral particles in the
medium. After 48 h the virus was puri®ed from the supernatant and the presence of KSHV DNA
was con®rmed by PCR. RNA was extracted from induced cells and RT-PCRs were performed to
verify the transcription of latent and lytic genes such as v-cyclin, K12, and MCP. After 4 mo the
KSHV infected cells were still proliferating while the uninfected controls survived only for 3 wk.
To determine whether their dependence on extracellular matrix could have been altered, we
examined their capacity to form colonies in soft agar. Multicellular colonies became apparent after
12 d. Although the cells still expressed epithelial markers, they showed positive telomerase activity,
changes in the cytokine production levels and no variation in the bFGF and VEGF transcription.
These results in vitro, together with the in vivo ®ndings, suggest that KSHV, like other
herpesvirus, can infect and replicate in epithelial cells and therefore that these cells may play a role
in the establishment of KSHV infection as well as in the pathogenesis of KS lesions.

Fibroblast±Collagen Interaction via a1b1 Integrin, and Uk-1 Cytoplasmic Binding
Protein
D. Piecha, D. Petersohn, V. Wixler, M. Aumailley, T. Krieg, and B. Eckes
Cologne, Germany
Interaction of ®broblasts with extracellular matrix proteins in¯uences a large number of cellular
functions. The contact with most ECM proteins is mediated by integrin receptors of the b1 family,
and binding of the integrin cytoplasmic domains to intracellular proteins is thought to initiate signal
transduction. Our studies address two questions: what is the contribution of individual integrin achains? And, in view of our previous results linking the a1b1 integrin to regulation of collagen
synthesis: which intracellular proteins bind to the cytodomain of a1 integrin? To this end, a yeasttwo hybrid screen was performed, resulting in identi®cation of proteins that bind to the conserved
membrane-proximal region and others that bind either to several or exclusively to individual
integrin cytodomains.
Of the speci®c binding partners for a1 integrin, one was further analyzed. Termed Uk-1, it
represents an as yet unknown protein that displays coiled-coil and proline-rich regions, indicating
its potential to interact with other proteins.Tissue distribution of Uk-1 was determined by
Northern blot analysis, and cellular expression in human skin by in situ hybridization. Potential
biologic functions were studied by overexpressing Uk-1 in Wi26/SV-40 ®broblasts, and by an
antisense approach using phosphorothioate oligos and real time PCR. Cells with such increased or
decreased Uk-1 levels were further investigated for variations in collagen type I expression. The
results suggest that Uk-1 may be relevant in transduction of signals via a1b1 integrin.
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Interaction of Small Latent TGF-b with LTBPs is Regulated by a Speci®c Sequence
Motif of 8-Cys Repeats
J. Saharinen and J. Keski-Oja
Departments of Virology and Pathology, The Haartman Institute, University of Helsinki, Helsinki, Finland
TGF-b is a central regulator of extracellular matrix (ECM) turnover. TGF-bs are secreted from
cells as large latent complexes consisting of TGF-b, its N-terminal propeptide, LAP and a latent
TGF-b binding protein, LTBP (four currently known). LTBPs are required for the secretion and
subsequent deposition of TGF-b to ECM micro®brils. Small latent TGFb-1 associates with the
third 8-Cys repeat of LTBP-1 by LAP. All LTBPs, as well as ®brillins contain multiple 8-Cys
repeats. We analyzed here the abilities of ®brillins and LTBPs to bind latent TGF-b and target it to
the ECM by site-directed mutagenesis and polypeptide complex formation assays. The third 8-Cys
repeat was found to interact with TGF-1oLAP by direct cysteine bridging. LTBP-1 and LTBP-3
bound ef®ciently all TGF-b isoforms, LTBP-4 had a much weaker binding capacity, but
unexpectedly LTBP-2 as well as ®brillins-1 and ±2 were negative. A short, speci®c TGF-b binding
4-aa long motif was identi®ed in the TGF-b binding 8-Cys repeats. Deletion of this motif in the
third 8-Cys repeat of LTBP-1 resulted in the loss of TGF-boLAP binding ability, whereas its
inclusion in the non-TGF-b binding third 8-Cys repeat of LTBP-2 resulted in gain of TGF-b
binding function. Molecular modeling of 8-Cys repeats revealed a hydrophobic interaction surface
and lack of three stabilizing hydrogen bonds introduced by the TGF-b binding motif necessary for
the formation of the TGF-boLAP:8-Cys repeat complex inside the cells. The results indicate that
the deposition of latent TGF-b complexes into tissues is tightly regulated and suggest that
activation of TGF-b from tissues is likely to involve numerous alternative pathways.

Enhancement of Matrix Metalloproteinase-19 Expression in Dermal Fibroblasts Involves
Co-ordinate Activation of erk1,2, JNK, and p38 Mitogen-Activated Protein Kinase
N. Reunanen, M. Foschi, J. Han, C. LoÂpez-OtõÂn, and V-M. KaÈhaÈri
Turku, Finland; Florence, Italy; La Jolla, California, U.S.A.; and Oviedo, Spain
Matrix metalloproteinase-19 (MMP-19) is a new MMP previously found in endothelial and
synovial cells. We have examined the roles of mitogen-activated protein kinase (MAPK) signaling
pathways in the regulation of MMP-19 expression in normal human skin ®broblasts. Tumor
necrosis factor-a (TNF-a) activates extracellular signal-regulated kinase (ERK)1,2, as well as JunN-terminal kinase (JNK) and p38 MAPK in dermal ®broblasts. TNF-a-elicited induction of
MMP-19 mRNA (4.7-fold) was inhibited by speci®c p38 MAPK inhibitor SB203580 by 40%,
whereas blocking the ERK1,2 pathway (Raf/MEK1,2/ERK1,2) by MEK1,2 inhibitor PD98059
had no effect on the TNF-a±induced MMP-19 expression. Enhancement of proMMP-19
production by TNF-a (38-fold) was inhibited by SB203580 (by 89%), but was not markedly
altered by PD98059. Infection of the cells with recombinant adenovirus for constitutively active
MEK1 resulted in activation of ERK1,2, and markedly enhanced the mRNA levels and
production of MMP-19, collagenase-1 (MMP-1) and stromelysin-1 (MMP-3). Infecting cells with
an adenovirus for constitutively active MKK3b or MKK6b (p38 kinase) speci®cally activated p38
MAPK and slightly enhanced the production of MMP-19. Co-infection of cells with constutively
active MEK1 in combination with active mutants of MKK7 (JNK kinase), MKK3b, or MKK6b
potently enhanced the MMP-19, MMP-1, and MMP-3 expression as compared with infection
with constitutively active MEK1, MKK3b, or MKK6b alone. These results show that MMP-19
expression is co-ordinately regulated by ERK1,2, JNK, and p38 MAPK pathways similarly to
MMP-1 and MMP-3, and suggest that MMP-19 has a role in matrix degradation in in¯ammatory
conditions together with MMP-1 and MMP-3.

Mechanical Tension Alters Gene Expression of Human Dermal Fibroblasts
D. Kessler, S. Dethlefsen, T. Krieg, and B. Eckes
Cologne, Germany
Modulation of gene expression in ®broblasts due to changes in the balance of mechanical forces is
still a poorly understood phenomenon, although skin is subjected to continuous stretching and
bending. The question of how and to what extent mechanical tension in¯uences gene expression
in skin cells also arises in the context of wound healing, scar formation, and ®brosis.
As in vitro model, primary human dermal ®broblasts were cultured within three-dimensional
collagen lattices, either under low (retracting lattice) or high tension (restrained lattice). Gene
expression was studied employing different experimental approaches: Northern blot hybridization
to reveal levels of de®ned transcripts, cDNA arrays (ATLASTM array and human UniGEM VTM
microarray), and modi®ed subtractive hybridization (PCR SelectTM).
Fibroblasts cultured in stressed and relaxed collagenous matrices reveal differential regulation of
genes encoding extracellular matrix proteins, MMP-1, transcription factors, cell surface molecules,
cytokines, and components of the cytoskeleton. In particular, mechanical tension leads to
upregulation of ®brogenic mediators, e.g., TGFb1 and CTGF, and inhibition of matrix
degradation by induction of protease inhibitors such as PAI-1 and PAI-2, all of which have
previously been shown to be involved in regulation of matrix deposition and remodelling during
wound healing and scar formation. PAI-1 and PAI-2 also seem to play a role in the control of
matrix deposition in ®brotic diseases.
Further, we identi®ed several sequences of yet unknown genes that are differentially expressed
under mechanically strained and relaxed conditions. The cDNA of one of those genes has been
cloned and gene expression was found upregulated during wound healing.
Employing this model we hope to identify genes that may serve as ``markers'' in pathologic
conditions of skin under tension.
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A Retro-Control Mechanism of the TGF-b/Smad Signaling Pathway by Jun-B Revealed
by Functional Analysis of the Type VII Collagen Promoters
F. Verrecchia, L. Vindevoghel, and A. Mauviel
Institut de Recherche sur la Peau, INSERM U532, Hopital Saint Louis, Paris, France
Several studies suggest that TGF-b speci®c Smad activation and the resulting transactivation of
target genes is subject to crosstalks with other signaling pathways. This cooperation may result from
either direct protein±protein interactions or from simultaneous occupancy of separate cis-elements.
Using a de®ned TGF-b response element (TbRE) found in the human type VII collagen
promoter, known to bind Smad3 and containing an AP-1 binding site, we have investigated the
functional interactions of the Smad and AP-1 signaling pathways. We demonstrate that (a) both
pathways can activate transcription from the COL7A1 TbRE, (b) the AP-1 site is not required for
either the binding of Smad complexes to the TbRE in response to TGF-b or for Smad-mediated
transactivation, (c) the Smad site does not bind AP-1 family members and does not allow AP-1mediated transactivation, (d) the TGF-b-speci®c Smad complex does not contain members of the
Fos and Jun families, (e) AP-1 and Smad complexes do not bind simultaneously to the TbRE, and
(f) Jun family members downregulate Smad3-mediated COL7A1 gene transactivation.
Collectively, our data indicate a lack of on-DNA protein±protein interactions between Smad
and AP-1 components in the context of the TGF-b response. However, off-DNA Smad3/Jun±B
interactions likely account for Jun-B-mediated downregulation of the initial Smad3-dependent
COL7A1 promoter transactivation in response to TGF-b.

Correlation between ERK Activation and Cytoskeleton Organization during Mechanical
Strain of Human Dermal Fibroblasts
J. Laboureau, L. Dubertret, C. Lebreton, and B. Coulomb
Inserm U532, Institut de Recherche sur la Peau, HoÃpital St-Louis, Paris, France
Physical forces play an important role in the regulation of cell function in many tissues including
skin. We previously demonstrated that mechanical strain increased both ERK and p38
phosphorylation, belonging to MAPK family, important stress reactive element, involved in
transcription factors activation. Nevertheless p38 phosphorylation reached a maximum after 1 min
of strain, while ERK phosphorylation increased progressively. In addition, disorganization of actin
or microtubules networks inhibited mechanical strain-induced ERK phosphorylation, while it was
not the case for p38. The aim of this study was to investigate the relation between cytoskeleton
organization and ERK phosphorylation level during mechanical strain.
Fibroblasts were seeded in monolayer on collagen coated rubber silicone membranes. Con¯uent
cultures were incubated 12 h in medium supplemented with 10% or 1% fetal calf serum to
modulate cytoskeleton networks, before being subjected to cyclic strain (1 Hz) during 1±10 min
with a 20% maximal deformation to mimic in vivo situation. Cells were also preincubated in 1%
fetal calf serum medium supplemented with 10 nM TGFb-1 to induce speci®cally stress ®ber
formation. Cells were lysed immediately after strain and MAP kinase activation (ERK and p38)
was analyzed by SDS PAGE from lysates followed by western blotting with anti-phospho-ERK 1
& 2 and anti-phospho-p38 antibodies. In parallel, polymerization of actin ®ber was evaluated by
¯uorescence microscopy using alexa phalloidin known to bind actin G.
In the presence of 1% fetal calf serum, the characteristic spindle shape of ®broblasts grown in
10% fetal calf serum was less clearly visible. In addition, depending on serum concentration,
mechanical strain led to different cytoskeleton organization and ERK phosphorylation. In 10%
fetal calf serum grown ®broblasts, mechanical strain promoted polymerization of actin stress ®ber
and in parallel ERK phosphorylation was increased. On the opposite, mechanical strain enhanced
the disorganization of actin network induced by 1% fetal calf serum and the strain decreased ERK
phosphorylation. In these conditions, the induction of stress ®ber formation by TGFb-1, partially
restored the positive effect of ERK phosphorylation by mechanical strain. As expected, mechanical
strain-induced p38 phosphorylation was independent on cytoskeleton organization related with
fetal calf serum concentration or TGFb-1. In conclusion, modulation of cytoskeleton organization
plays a major role in the regulation of ERK-related signal transduction depending on mechanical
strain.

Ultraviolet Irradiation Inhibits Procollagen Synthesis by Antagonism of Transforming
Growth Factor-b Signal Transduction in Human Skin In Vivo
G.J. Fisher, T.H. Quan, T.Y. He, and J.J. Voorhees
Department of Dermatology, University of Michigan, Ann Arbor, Michigan, U.S.A.
Type I and type III procollagen synthesis is signi®cantly reduced within 24 h of exposure of human
skin in vivo to ultraviolet (UV) irradiation. Transforming growth factor-bs (TGF-b1, b2, and b3)
are major regulators of procollagen production. Actions of TGF-bs are mediated by speci®c cell
surface receptors (TbRI and TbRII), which phosphorylate and activate transcription factors Smad2
and Smad3. Smad7 interferes with Smad2/3 activation, thereby blocking signaling through the
TGF-b receptor. We have investigated modulation of TGF-b signal transduction by UV
irradiation in human skin in vivo. Northern analysis revealed that UV irradiation (2MED with a
Kodacel-®ltered UVB source) causes signi®cant reduction of TGF-b2 mRNA (70%, n = 6) and
TbRII mRNA (80%, n = 6) within 4 h. In addition, UV irradiation substantially induced Smad7
mRNA (2.5-fold, n = 6) within 8 h. In contrast, TGF-b1, TGF-b3, Smad2, Smad3, and TbRI
expression remained unchanged during the ®rst 24 h following UV exposure. In situ hybridization
and immunohistology demonstrated that reduction of TGF-b2 and TbRII, and induction of
Smad7 occurred in dermal cells and throughout the epidermis. UV irradiation (30 mJ per cm2) of
primary cultured adult human skin ®broblasts (HSF) reduced TbRII and induced Smad7
expression, as observed in human skin in vivo. We therefore utilized HSF to investigate the
functional consequences of UV irradiation on TGF-b signal transduction and procollagen
synthesis. UV irradiation inhibited (80%, N = 4) endogenous type I and type III procollagen
mRNA and protein expression, and inhibited TGF-b-dependent type I procollagen reporter gene
transcription in HSF. This inhibition of procollagen gene expression was mimicked by
overexpression of Smad7. These data indicate that UV inhibition of procollagen synthesis in
human skin is mediated by reduction of TGF-b2 and TbRII, and induction of Smad7.
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CpG Motifs are Ef®cient Adjuvants for Genetic Vaccines to Induce Antigen-Speci®c
Protective Anti-Tumor T Cell Responses
S.N. Wagner, T.K. Weimann, C. Wagner, P. LuÈhrs, R. Kutil, A.M. Krieg, M. Goos, G. Stingl,
and A. Schneeberger
Departments of Dermatology, Universities of Essen, Germany and Vienna, Austria; Department of Internal
Medicine, University of Iowa, Iowa City, Iowa, U.S.A.
Identifying agents that boost antigen-speci®c immune responses (IR) is an important goal of
vaccine and especially cancer vaccine research. DNA sequences containing a consensus
immunostimulatory motif, so-called CpG motifs, have been shown to stimulate induction of
NK cell activity or humoral IR in vivo. Furthermore, CpG motifs can function also as an adjuvant
to costimulate antigen-speci®c T cell responses in vitro. The goal of this study was to analyze
whether CpG motifs are also a useful adjuvant for cancer vaccines employing tumor antigens to
induce antigen-speci®c T cell responses in vivo. Therefore, the pDNA vector pUK21-A2 was
improved by enrichment for CpG motifs thereby constructing pDNA vector pMCG16. Both
these vectors revealed comparable reporter protein expression levels when transiently transfected
into COS-7 cells, thereby excluding reduction of CMV-promotor activity by introduced CpG
motifs. Subsequently both vectors were evaluated for their potency to induce protective antitumor
T cell responses in the experimental Cloudman M3/DBA/2 (H2-d) melanoma model. In this
animal model, i.c. genetic immunization against the autologous melanoma associated antigen
(MAA) Pmel17/gp100 can induce antigen-speci®c antitumor T cell responses leading to
protection against subsequent tumor challenge with Pmel17/gp100-expressing melanoma cells.
Mice immunized with CpG-rich mPmel17/pMCG16 pDNA showed a signi®cantly increased
protection against subsequent melanoma challenge with Pmel17-expressing M3 melanoma cells as
compared with mice immunized with mPmel17/pUK21-A2 pDNA. Control mice immunized
with either vector pDNA alone showed no protection. Induction of an antigen-speci®c T cell IR
could be demonstrated by (i) induction of protection against antigen-positive but not antigennegative M3 melanoma sublines, (ii) complete loss of protection by in vivo CD4+/CD8+ T cell
depletion experiments, and (iii) the detection of a Pmel17/gp100-speci®c T cell response in CTL
assays with splenocytes from immunized mice. In these CTL assays, splenocytes derived from mice
immunized with CpG-rich mPmel17/pMCG16 pDNA showed antigen-speci®c T cell responses
at signi®cantly higher levels than mice immunized with mPmel17/pUK21-A2 pDNA. Again,
control mice immunized with either vector pDNA alone showed no induction of antigen-speci®c
IR. These results demonstrate for the ®rst time that improvement of DNA vaccines by enrichment
of CpG motifs may result in an ef®cient adjuvant effect in the induction of protective antigenspeci®c T cell IR.

Evaluation of Tumor Derived T Cell Receptor (TCR) vb Peptides as Vaccines for the
Treatment of Cutaneous T Cell Lymphoma (CTCL)
A. Photiou, A. J. Woolford, R. Russell-Jones, and S.J. Whittaker
London, U.K.
Immunisation of patients with peptides derived from their tumor-speci®c TCR sequences may
provide a novel approach for the treatment of CTCL. We have developed a PCR-based strategy
using tumor-speci®c primers to directly sequence the variable and hypervariable (idiotypic) regions
of tumor derived TCR b-genes from genomic DNA. Peptides (8±10 amino acids) with high
binding af®nity for class I HLA-A2 molecules necessary for cytotoxic T cell activation, were
synthesized and their binding was screened using the T2 assay. Peptide-induced activation
(Interferon-g release) by cytotoxic T cells derived from CTCL patients peripheral blood was
monitored using the Elispot assay.
High af®nity binding of peptides to HLA-A2 was found with 4/9 and 3/6 peptides evaluated for
patients 1 and 2, respectively. In patient 1 diagnosed with Sezary syndrome, two peptides induced
speci®c cytotoxic T cell activation. No activation was seen in patient 2 diagnosed with Mycosis
fungoides; however, three peptides successfully induced CD8+ T cell proliferation and activation in
vitro when presented by autologous monocyte-derived mature dendritic cells.
We have devised a direct method for sequencing tumor derived TCR rearranged b-genes.
Tumor-derived peptides strongly bind to HLA-A2 molecules and activate cytotoxic T cells, either
directly or when presented by dendritic cells. Our ®ndings show that CTCL patients are
immunocompetent, eliciting immune responses targeted against their malignant cells. We conclude
that a tumor-derived peptide based vaccination strategy is worth pursuing as a possible new
treatment for CTCL.
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Defective Processing of MHC Class I Restricted Antigens by Tumor Cells in SeÂzary
Syndrome
R. Demine, K. Sparbier, M. Muche, W. Sterry, and P. Walden
Department of Dermatology and Allergy, ChariteÂ, Humboldt University, Berlin, Germany
SeÂzary syndrome is a leukaemia form of cutaneous T cell lymphoma with unknown aetiology and
largely unexplored tumor immunology. To elucidate the antigenicity of the tumor cells in this
condition, peptides eluted from MHC class I molecules expressed by SeÂzary syndrome cells were
subjected to hydrophobicity and mass analyses. The tumor cells were harvested by leucapheresis,
and the MHC peptide complexes solubilised and isolated by af®nity chromatography. The peptides
eluted with TFA were separated by RP HPLC and analysed by MALDI TOF mass spectrometry.
In the case of two patients with SeÂzary syndrome, peptides with an unexpected mass distribution
ranging between 800 and 4000 Da were found. Usually, peptides presented by MHC class I
molecules are between 8 and 10 amino acids long and have masses of 800±1200 Da. Both patients
are HLA-A2 positive that is known to present longer than usual peptides derived from the signal
sequences of exported proteins when regular peptides of cytosolic origin are absent from the
endoplasmic reticulum because of nonfunctional TAP transporter. To identify the source of the
peptides isolated from the MHC class I molecules of the Sezary syndrome tumor cells, several
peptides were sequenced by MALDI-TOF-PSD-MS. Peptides derived from proteins with
localisation in the nucleus, cytosol, and endoplasmic reticulum were found. This spectrum of
peptides excludes defects in the TAP as cause for the unusual masses and points at defects in the
proteases that generate the peptides. In particular the presence of a 2299-Da peptide derived from
an endoplasmic enzyme suggests that proteases of the alternative processing pathway for MHC class
I restricted antigens or endoplasmic proteases involved in peptide trimming are absent or altered.
Biochemical investigations are being done to elucidate this antigen processing defect that might
represent a new variant of tumor immune escape.

Adenovirus-Transduced Dendritic Cells Preferentially Stimulate Cellular Immunity and
Mediate Effective Melanoma Immunity in Adenovirus-Immune Mice
J. Steitz, J. BruÈck, and T. TuÈting
Department of Dermatology, Mainz, Germany
Induction of immunity against adenoviral proteins represents a major limitation for the repeated
application of recombinant adenoviruses as vaccine vehicles. We show that the ability to stimulate
antigen-speci®c CD8+ T cells and antibodies with recombinant adenoviruses expressing foreign
model antigens was abrogated in adenovirus-immune mice. This has important consequences for
the experimental development of a melanoma vaccine. The induction of melanoma-speci®c CTL
associated with autoimmune vitiligo and protection against metastatic growth of B16 melanoma in
mice with a recombinant adenovirus encoding the xenogeneic self-antigen human tyrosinaserelated protein 2 (Ad-hTRP2) was only observed in naõÈve but not in adenovirus-immune mice.
Alternatively, we delivered recombinant adenoviruses with cultured dendritic cells that can be
ef®ciently transduced ex vivo. Adenovirus-transduced dendritic cells preferentially stimulated
antigen-speci®c CD8+ T cells without generating signi®cant amounts of antibodies to the encoded
antigen or to adenoviral proteins. Importantly, Ad-hTRP2-transduced dendritic cells mediated
protective immunity against B16 melanoma both in naõÈve and in adenovirus-immune mice. As
vaccination of adenovirus-immune mice did not lead to detectable antibodies against TRP2, we
conclude that antigen-speci®c T cells are responsible for protective tumor immunity. These results
suggest that successful application of recombinant adenoviruses for vaccine purposes can be
achieved with cultured dendritic cells as a biologic adjuvant.

Mimotope Vaccination for Immune Therapy of Cutaneous T Cell Lymphoma
S. Gellrich, T. Sherev, T. Linnemann, J.M. Muche, H. Audring, A. Lukowsky, K. Kaltoft, K.-H.
WiesmuÈller, W. Sterry, and P. Walden
Department of Dermatology and Allergy, ChariteÂ, Humboldt University, Berlin, Germany
Mimotopes, mimics of immunologic epitopes, are considered as alternatives to natural tumor
associated T cell epitopes for the immune therapy of cancer because, ®rst, they are readily
determined even in situations where no tumor material is available for epitope determination and,
second, they are expected to stimulate a T cell repertoire that differs from the repertoire addressed
by the natural T cell epitopes. Thereby, these peptides could avoid tolerisation problems often
encountered when natural epitopes are used for therapeutic vaccination. Employing randomised
nonapeptide libraries, we had determined a set of mimotopes for a CTL clone speci®c for the
mycosis fungoides tumor cell line MyLa. These peptides were found to mimic a shared tumor
associated antigen present in various forms of cutaneous T cell lymphoma (CTCL). Mimotope
speci®c CD8+ T cells were identi®ed in nearly 90% of the CTCL patients with frequencies ranging
between 0.03% and 1.42%. These T cells are of memory type expressing CD45RO, and are
functionally competent as they can be induced to secrete IFN-g and to express high levels of the
activation marker CD69.
In an initial clinical trial, two patients with CTCL (patient I: mycosis fungoides, patient II:
CD30+ pleomorphic T cell lymphoma) were vaccinated intradermally with the mimotopes
admixed to recall antigens (tuberculin and tetanus) for induction of T cell help. Booster
vaccinations were given every 4 wk. Patient I received three vaccinations, patient II 10
vaccinations. In both patients tumor remission was achieved. Patient I was free of tumor after 3
mo, patient II after 4 mo. No side-effects other than indications of vigorous immune reactions
were observed. Various immunologic and paraclinical parameters were monitored. Only the
frequencies of mimotope speci®c CD8+ T cells in the peripheral blood responded to the
vaccinations with regular increases throughout the entire treatment scheme. Patient II relapsed
after 10 mo. Phenotypic and molecular genetic analyses of the tumor cells prior to vaccination and
in the later re-occurrence of patient II, yielded indications of tumoricidal effects of the induced
immune response and shifts in the tumor cell population. In conclusion, mimotope vaccination
appears suited for immune therapy of CTCL.

Effects of Systemic IL-10 Therapy on the Systemic Immune System in Psoriasis
W.-D. DoÈcke, G. Belbe, M. Ebeling, M. Friedrich, W. Sterry, H.-D. Volk, and K. Asadullah
Berlin, Germany
A clinical phase II trial with long-term (49 d) subcutaneous administration of recombinant human
IL-10 revealed clinical ef®ciency in nine of 10 psoriatic patients.
Despite temporary very high systemic IL-10 levels (> 500 pg per ml) only moderate signs of
immunodepression and no infectious complications were observed. So, IL-10 treatment caused
transient falls in monocytic HLA-DR expression and proin¯ammatory cytokine secretion
capacities (TNF-a, IL-1b, IL-12) as well as in IL-12 plasma concentrations. Interestingly,
monocytic expression of CD64 and transferrin receptor as well as the plasma levels of IL-6, Creactive protein, soluble IL-2R and the blood sedimentation rate increased in parallel indicating
monocytic activation/differentiation and an acute phase response. For lymphocytes, decreases of T
cell HLA-DR expression and NK-cell numbers and increased plasma IgE levels were found. In
contrast to these transient changes during IL-10 therapy, other alterations persisted or even further
strengthened in the post-theraeutic 7-wk observation period. We observed strong increases of T
cell IL-4 and NK-cell IFN-g production capacities as well as rising numbers of CD5+ B-cells
indicating lasting re-regulation of the immune system. Moreover, persistently decreased expression
of monocytic accessory molecules in parallel with increased IgA and decreased TGF-b1 plasma
levels indicated an enhanced TGF-b utilisation as one mechanism of lasting immunomodulation.
From these results and the better clinical response of responders to later conventional
antipsoriatic therapies we hypothesize that IL-10 may have the capability to lastingly improve the
immunopathophysiologic situation in psoriasis
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Safety and Ef®ciency of IL-4 Therapy for Psoriasis: Early Results
P. Thomas, K. Ghoreschi, T. Biedermann, S. Breit, J. Prinz, C. Sander, G. Plewig, and M.
RoÈcken
Klinik und Poliklinik fuÈr Dermatologie und Allergologie der LMU MuÈnchen
The in¯ammation leading to the manifestation of psoriasis is dominated by interferon-g producing
type 1 T cells. In animal experiments, deviation of type 1 into interleukin-4 (IL-4) dominated type
2 responses may improve in¯ammatory, T cell mediated diseases. Interestingly, various established
therapies of psoriasis, such as vitamin D- and A-derivatives or fumarates have recently been shown
to induce an IL-4+ type 2 phenotype in human T cells. Based on these observations and on in vitro
data showing that IL-4 itself is most potent in inducing type 2 T cells, we studied safety and
ef®ciency of systemic applications of low doses of human IL-4 in the treatment of psoriasis. Groups
of four patients with active psoriasis injected themselves over a period of 6 weeks IL-4 s.c. The
amount of IL-4 was increased by a factor of 2 in each group.
Patients were followed by determining PASI, the cytokine phenotype of lymphocytes, serum
IgE levels and histology. Among the 12 patients that completed the study until now, eight received
low doses and four medium doses of IL-4. In the low dose groups PASI improved > 50% only in
half of the patients; however, after terminating IL-4 therapy, all responded very rapidly to
conventional UVB therapy and had long remissions. In the medium dose group, the PASI
improved > 75% in three of four patients within 6 wk. Improvement was associated with an
increase in IL-10 and in IL-4 producing T lymphocytes and a marked reduction of skin in®ltrating
T lymphocytes. Serum IgE-levels remained unaffected. No signi®cant side-effects were observed.
These data strongly suggest systemic application of ``low doses'' of IL-4 as a safe and effective
treatment of psoriasis.

Initial Characterization of a High/Ultrahigh Sulfur Keratin-Associated Protein (KAP)
Gene Cluster Imbedded in the Human Type I Keratin Gene Domain
M.A. Rogers, H. Winter, L. Langbein,* C. Ehmann, and J. Schweizer
Research Programs 1 and 2*, German Cancer Research Center, Heidelberg, Germany
Low stringency screening of a human P1 Arti®cial Chromosome (PAC) library using a human
KAP 1.1 gene probe resulted in the isolation of six PAC clones. End sequencing and EMBO
database analysis showed these clones to be contained in four previously sequenced human
Bacterial Arti®cial Chromosome (BAC) clones present on chromosome 17q12±21, arrayed into
two large contigs 290 and 225 kb in size. A ®fth, partially sequenced BAC clone was also found
which overlapped both of these contigs, resulting in a minimum DNA genomic cluster of
» 500 kb. One end of this cluster harbors six gene loci of the previously described human type I
hair keratin gene domain; the other end of this cluster contains the human cytokeratin genes K20
and K12. The center of this gene cluster, starting 35 kb downstream of the hHa3-I hair keratin
gene, contains 34 putative ultra high/high sulfur KAPs that could be divided into ®ve families,
based on amino acid homology comparisons with sheep/mouse KAPs; the families found were
KAP1 (four members), KAP2 (four members), KAP3 (four members) as well as two large families
(10 and 12 members) of novel ultrahigh sulfur KAPs. The order of the families on this cluster are:
hair keratins-ultra high sulfur KAPs-KAP2-KAP1-KAP3-cytokeratins. To date, 19 KAP cDNA
clones have been isolated from this cluster using speci®c 3¢ noncoding region PCR probes to
screen an arrayed human scalp cDNA library. Preliminary hair follicle in situ hybridization data
from members of three different KAP families show uniform, late hair cortical mRNA expression.
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Terminal Differentiation of Human Keratinocytes and Stratum Corneum Formation is
Associated with Caspase-14 Activation
L. Eckhart,* M. Rendl,* J. Ban,* B. Lengauer,* C. Mayer,* M. Dockal,* W. Declercq,² S.
Lippens,² P. Vandenabeele,² and E. Tschachler*³
*DIAID, Department of Dermatology, University of Vienna Medical School, Vienna, Austria; ²Flanders
Interuniversity Institute for Biotechnology and Ghent University, Gent, Belgium; ³CE.R.I.E.S., Neuilly,
France
The transformation of epidermal keratinocytes (KC) to corneocytes is a tissue-speci®c form of
programmed cell death. Here we show by RT-PCR that, in contrast to most other cell types,
epidermal KC express high amounts of caspase-14, a member of the caspase-family of proapoptotic proteases. Immunochemistry revealed that caspase-14 is highly abundant in subcorneal
KC, stratum corneum, hair follicles and sebaceous glands. An identical expression pattern as in
normal epidermis was observed in epidermal equivalents cultured in vitro. In this system, processing
of the caspase-14 proenzyme into its catalytically active subunits was monitored by Western blot
analysis of samples obtained at different differentiation stages. Caspase-14 cleavage coincided with
the formation of a regular stratum corneum devoid of nuclei. Processed caspase-14 was also
detected in lysates from normal human epidermis and in extracts of stratum corneum. Our ®ndings
demonstrate that caspase-14 is activated during terminal differentiation of epidermal KC and
strongly suggest that it is involved in the formation of the human skin barrier.

AP-2-Dependent DNA Binding is Required for UVA-Mediated Transcriptional
Activation of the VEGF/VPF Gene by HaCaT Keratinocytes
J. Gille, K. Reisinger, A. Asbe-Vollkopf, K. Hardt-Weinelt, and R. Kaufmann
Department of Dermatology, J.W. Goethe-University, Frankfurt am Main
Ultraviolet (UV)-A radiation represents a signi®cant proportion of the UV solar spectrum that was
recently shown to affect gene expression of epidermal keratinocytes by molecular mechanisms
distinct from UVB radiation. As UVA either alone or in combination with UVB may contribute to
photocarcinogenesis, we aimed to explore the biologic effects of UVA radiation on vascular
endothelial growth factor (VEGF/VPF) gene expression by the immortalized keratinocyte cell line
HaCaT. As keratinocyte-derived VEGF/VPF not only provides the major cutaneous angiogenic
activity but may also augment the malignant phenotype of tumor cells, we studied the molecular
mechanisms of UVA-induced VEGF/VPF expression in HaCaT cells, serving as a transformed
preneoplastic epithelial cell line. Whereas UVB-mediated VEGF/VPF expression has been
previously indicated to be conveyed by indirect mechanisms, UVA rapidly induced VEGF/VPF
mRNA expression in a fashion comparable with that seen with the transforming growth factor-a,
representing a direct and potent activator of VEGF/VPF gene transcription. UVA was found to
readily induce VEGF/VPF promoter-based reporter gene constructs through a consensus-element
for AP-2 transcription factor. The critical role of AP-2 protein was substantiated by demonstration
of UVA-induced AP-2-dependent nuclear DNA binding activity to this site, and by inhibition of
UVA-mediated VEGF/VPF gene transcription through insertion of a critical mutation within the
AP-2 sequence. Further, VEGF/VPF gene transcription and expression in response to UVA were
shown to be sensitive to singlet oxygen quenching and to inhibition of the MKK1/2 signaling
pathway. Together, our data further elucidate photobiologic aspects of UVA-induced gene
expression by characterizing mechanisms of VEGF/VPF upregulation at the molecular level. In
addition, our experiments support the concept of a more general importance of AP-2 protein in
UVA-mediated responses by keratinocytes.
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Expression of Multiple MDR-Associated Transport Proteins and Cytochrome P450
Isoenzymes in Keratinocytes from Human Skin
J.M. Baron, F.K. Jugert, R. Schiffer, S. Frankenberg, M. Neis, and H.F. Merk
Aachen, Germany
Transport-associated proteins like P-gp, MRP and LRP are over-expressed in many drug resistant
cell lines, as well as in human tumors from various histologic origins, including malignant
melanoma. Little is known about the expression and function of CYP-isoenzymes and MDRassociated transport proteins in human skin and the role of their interaction in resorption and
metabolism of xenobiotics. Therefore the aim of this study was to analyse the complete expression
pattern of CYP-isoenzymes and MDR-associated transport proteins in human epidermal
keratinocytes under constitutive conditions and induction with various inducers. Expression of
CYP1±4 gene families was studied by RT-PCR in keratinocytes derived from the human
epidermis. Keratinocytes revealed a constitutive expression of CYP1A1, 1B1, 2B6, 2E1 and 3A5
and showed an expression of CYP3A4 after incubation with dexamethasone. The expression of
CYP1A1 was enhanced on the m-RNA level after induction with benzanthracene. RT-PCR
analysis of the MDR-associated transport proteins MDR1, MRP 1±6 and LRP revealed a
constitutive expression of MRP1, MRP3, MRP4, MRP5, MRP6 and LRP in human epithelial
keratinocytes and was negative for MDR1 and MRP2. Expression of MDR1 was seen after
induction with dexamethasone. The level of con¯uency of those keratinocytes had no in¯uence on
the expression level of the transport proteins. RT-PCR results were con®rmed by immunoblots
and immunostaining with speci®c antibodies against cytochrome P450 subfamilies and MDRassociated transport proteins. Constitutive activity of several CYP isoenzymes was measured by
catalytic assays. These results show that cells of the human skin express various transport associatedand detoxifying metabolic enzymes. This is extremely interesting because previous studies have
revealed that CYP isoenzymes like CYP3A and transport-associated proteins like P-gp play
complementary roles in drug disposition by biotransformation (phase I) and antitransport (phase
III) and act synergistically as a drug bioavailability barrier.

MHC Class I Downmodulation on Human Epithelial Cell Lines and Primary Human
Keratinocytes by Intrabody Expression
C. Doebis, T. Ritter, A. Busch, E. Effenberger, W.A. Marasco, A.M. Mhashilkar, H.-D. Volk, and
M. Seifert
Berlin, Germany and Boston, U.S.A.
In extensively burned patients donor site availability for autologous skin grafts is the most limiting
factor for wound coverage and skin replacement. The generation of allogeneic skin tissue derived
from MHC class I downregulated primary keratinocytes would be a powerful step to overcome the
limitations.We designed intracellularly expressed antibodies (intrabodies) to bind and retain MHC
class I molecules inside the cell. To facilitate detection of intrabody expressing cells the intrabody
was fused with the Enhanced green ¯uorescent protein (EGFP). We also tested an adenovirus
vector as gene transfer vehicle containing the intrabody alone without EGFP in comparison to
vectors containing the adenoviral gp19 protein and viral IL-10, which both also possess MHC I
downregulatory properties. All constructs showed a strong reduction of MHC class I surface
expression in different human epithelial like cell lines (A549, 293, HeLa), a keratinocyte cell line
(HaCaT) and primary human keratinocytes measured by FACS analysis. Bright green cells
exhibited strongly reduced MHC I expression in contrast to EGFP-negative cells with a normal
surface expression. We could generate HaCaT cell clones with stable intrabody expression, which
show the MHC class I downregulated phenotype. In contrast no reduction of surface MHC I
expression was seen in mock-transfected cells.
Adenoviral transduced cells with intrabody expression showed the strongest MHC I reduction,
whereas the potency of gp19 protein or viral IL-10 to downregulate MHC class I expression was
moderate. The MHC I downmodulatory effect of intrabody expression could only be partially
overcome under IFN-g stimulation. Functional analysis of the immunogenicity of stable MHC I
downregulated cells by CTL lysis assays is in progress. MHC I de®cient allogeneic keratinocytes
can be grown to fully transplantable skin sheets, which could be a universal source of cells for all
recipients and may shorten the delay necessary to cover large cutanous wounds.
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The Essential Role of Pantophysin in Intracellular Transport in Human and Murine
Skin, Hair Follicles and Skin Tumors
N.K. Haass, R.E. Leube,* L.G. Eshkind,* S. Jung, and I. Moll
Hamburg, Germany; *Mainz, Germany
Pantophysin, a member of the physin family, is widely distributed in constitutive vesicles of human
cells. Pantophysin is a transmembrane protein of electron-translucent smooth-surfaced
microvesicles that also contain other constitutive secretory and endocytotic vesicle proteins such
as the vesicular SNAP receptors (vSNAREs) or the secretory carrier associated membrane proteins
(SCAMPs).
Investigations were performed by various methods including RT-PCR, Northern blot analysis,
subcloning of DNA fragments, immunoisolation, immuno¯uorescence and immunoelectron
microscopy using previously described polyclonal antibodies against human pantophysin and newly
generated polyclonal antibodies against murine pantophysin.
We showed that pantophysin is expressed ubiquitously in all cells of human skin and hair follicle
but also in various skin tumors such as basal cell carcinoma, squamous cell carcinoma, malignant
melanoma and Merkel cell carcinoma. We now show that pantophysin also is expressed
ubiquitously in murine skin. To study the function of pantophysin in the intracellular transport in
vivo, we generated a targeting construct to inactivate the pantophysin gene in a knockout mouse.
Interestingly the knockout experiments uncovered essential functions of pantophysin.
We propose that pantophysin is an essential constitutive component of microvesicles that
mediates exo- and endocytosis in all cells of normal skin and hair follicle as well as of skin tumors.
Besides this pantophysin might also functionally replace its neuroendocrine homologue
synaptophysin in neurosecretion as far as both proteins are found in synaptic vesicles and the
loss of synaptophysin in homozygous ±/± mice does not show any phenotype as previously shown.
Ongoing investigations will elucidate pathobiologic functions of pantophysin in human skin
diseases.

13-cis Retinoic Acid Exerts its Speci®c Activity on Human Sebocytes through Selective
Intracellular Isomerization to All-Trans Retinoic Acid and Binding to Retinoid Acid
Receptors
M. Tsukada, M. SchroÈder, T.C. Roos, R.A.S. Chandraratna, U. Reichert, H.F. Merk, C.E.
Orfanos, and Ch.C. Zouboulis
Berlin and Aachen, Germany, Irvine, California, U.S.A.; Sophia Antipolis, France
Despite its potent biologic effect on human sebocytes, 13-cis retinoic acid (13cRA) exhibits low
binding af®nity for cellular retinoic acid binding proteins and nuclear retinoid receptors. Hence,
13cRA may represent a pro-drug possibly acting through all-trans isomerization. In this study,
marked isomerization of 13cRA has been con®rmed in cultured SZ95 sebocytes showing 2- to 15fold higher levels of all-trans retinoic acid (atRA) at 12±72 h, as measured by high performance
liquid chromatography. In contrast, only low amounts of atRA were converted intracellularly to its
13-cis isoform. 9-cis retinoic acid was not detected after either 13cRA or atRA treatment. The
rapid isomerization of 13cRA to high levels of atRA was a sebocyte-speci®c event, as no signi®cant
isomerization of 13cRA to atRA occurred in HaCaT keratinocytes. De novo mRNA expression of
cytochrome P450 1A1, a major xenobiotic metabolizing enzyme, in SZ95 sebocytes was induced
by atRA, but not by 13cRA. In addition, mRNA levels of cellular retinoic acid-binding protein II,
which is supposed to regulate the concentration of intracellular atRA, rapidly increased under
atRA treatment (30 min-6 h), whereas the 13cRA effect was markedly weaker and delayed. Both
13cRA and atRA suppressed mRNA expression of cytochrome P450 1A2. In parallel experiments,
13cRA signi®cantly reduced SZ95 sebocyte proliferation at 10±7 M, showing 30%±40% inhibition
after 9 d. atRA and 9-cis retinoic acid exhibited similar antiproliferative effects. AGN 193109, a
pan-antagonist of the retinoic acid receptors, antagonized the antiproliferative activity of all
retinoic acid isomers tested in a dose-dependent manner with complete abolishment at ratios of
1:10 13cRA and 1:1 atRA. Co-incubation of SZ95 sebocytes with 13cRA and AGN 193109 did
not alter the intracellular concentration of 13cRA and its isomerization pro®le. In contrast, the
retinoid X receptor antagonist CD 3507 did not affect the inhibition of SZ95 sebocyte
proliferation induced by retinoic acids. Our ®ndings indicate (a) a selective 13cRA isomerization
to atRA in the intracellular compartment of SZ95 sebocytes, (b) a reduced atRA inactivation
process after 13cRA treatment as compared with treatment with atRA, and (c) a retinoic acid
receptor-mediated inhibition of SZ95 sebocyte proliferation. These data explain the sebocytespeci®c activity of 13cRA and support a pro-drug/drug relation between 13cRA and atRA.
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Expression of Angiotensin AT1- and AT2-Receptors in Human Skin
U.M. Steckelings, S. Wiehstutz, B.M. Henz, and M. Artuc
Department of Dermatology, Charite, Campus Virchow-Clinics, Humboldt-UniversitaÈt zu Berlin, Germany
Apart from its actions on the regulation of blood pressure and volume homeostasis, angiotensin II
also in¯uences proliferation and differentiation of diverse cell types. These properties raise the
question whether skin may be a target organ for angiotensin. This study was designed to check for
angiotensin receptor expression in diverse human cutaneous cells in primary culture by RT-PCR
as well as in sections of human skin by immunohistochemistry and by in situ hybridisation. RTPCR performed on mRNA derived from human primary keratinocytes, melanocytes, dermal
®broblasts, microvascular endothelial cells, human mast cells and the keratinocyte cell line HaCaT
revealed positive signals at an estimated size of 270 and 263 bp, indicating AT1- and AT2-receptor
expression. These in vitro results were corroborated by our experiments on sections of human skin:
Labelling with polyclonal antibodies directed against human AT1- and AT2-receptors as well as
detection of AT1- and AT2-receptor mRNA by matching antisense-probes produced positive
signals in the epidermis as well as in dermal vessel walls. These experiments indicate thus that both
AT1- and AT2-receptors are expressed in human skin, preferentially in epidermal and vascular
cells. As we have shown recently, that the expression of all components necessary for angiotensin
synthesis in human skin, we now conclude that human skin not only seems to be a target organ for
angiotensin II, but may even home autocrine or paracrine renin-angiotensin-systems.

Distribution of Connexin 30 in Normal and Hyperproliferative Human Skin
J.M. Brandner, E. Wladykowski, S. Kief, and I. Moll
Hamburg, Germany
Gap-junctions are communicating channels, connecting neighboring cells to allow the exchange of
small molecules, including second messengers. They are formed by transmembrane-proteins called
connexins. Different connexins form various gap-junctions allowing speci®c molecules to pass.
Changes in the expression of connexins are re¯ecting an alteration in the communication of cells
and tissues.
In human skin, the distribution of Cx43, Cx31.1 and Cx26 has already been shown. To further
intensify the knowledge of gap-junctions and cell±cell-communication we investigated the
distribution of a novel connexin, Cx30, using various methods including immunohistochemistry,
Western blotting and PCR techniques.
Cx30 is not expressed in interfollicular human epidermis; however, it is found in the basal cell
layer of palmar and plantar epidermis. It is expressed in sweat glands and in various layers of the hair
follicle. During wound healing as well as in psoriatic lesions, both re¯ecting hyperproliferative
tissues, Cx30 is strongly expressed.
These results show that changes of proliferation in human skin are accompanied by an alteration
in the expression of Cx30. Further experiments shall elucidate the role of Cx30 in these processes.

Repetin is Highly Expressed in Human Tongue, in the Acrosyringium, and in the Hair
Follicle
M. Huber, H. Burcelin, and D. Hohl
Service de dermatologie, CHUV, DHURDV, Lausanne, Switzerland
We have recently cloned the human repetin gene from a chromosome 1 speci®c cosmid library.
The gene was localised to chromosome 1q21 between the genes of trichohyalin and pro®laggrin.
The protein contains 28 glutamine-rich repeats of 12 amino acids (QXXXQGQSSHYG) in the
central portion. The N-terminal region which showed high homology to the N-terminal domains
of pro®laggrin and trichohyalin and the S100 proteins was capable to strongly bind calcium.
Expression studies using Northern blot and immuno¯uorescence/immunohistochemical techniques showed that repetin is a late marker of epidermal differentiation. Repetin is expressed in
human tongue, in granular structures in the acrosyringium, the upper granular layer of human
foreskin, and the cuticle of human hair follicle. Comparative studies in mouse, rat and dog tissues
showed that these expression patterns are conserved between the different species. Our ®ndings
suggest that repetin belongs to the ``fused'' subgroup of S100 proteins like pro®laggrin and
trichohyalin; however, differences in expression patterns between repetin, pro®laggrin and
trichohyalin indicate that they have diverse functional roles during epidermal differentiation.

Direct and Indirect Modulation of Matrix Metalloproteinase 1 (MMP-1) Production by
Simulated Solar Radiation (SSR) in Keratinocytes and Fibroblasts
D. Fagot, D. Asselineau, and F. Bernerd
Clichy, France
Histologic analysis of photodamaged skin reveals major changes in the dermis characterized by
alterations of the extracellular matrix that may be the consequence of excessive degradation of
dermal tissue components. Among matrix-degrading proteases, MMP-1 has been implicated in
tissue remodeling and in photodamaged skin. Solar ultraviolet (UV) light comprises UV-B and
UV-A wavelengths, the latter representing the majority of UV reaching earth. In contrast to UV-A
radiations that penetrate more deeply in human skin, UV-B radiations can reach the epidermis and
at least, but to a lesser extent, the upper part of the dermis. As both keratinocytes and ®broblasts are
able to produce MMP-1, the respective role of these two cell types in MMP-1 production by SSR
(UV-B + UV-A) was investigated. The effect of SSR irradiation on MMP-1 production was
analyzed in keratinocytes and ®broblasts cultured on plastic as well as in human skin reconstructed
in vitro. After SSR irradiation of cultured normal human keratinocytes and in contrast to ®broblasts,
no induction of MMP-1 production could be detected by ELISA, zymography or western blot
analysis; however, conditioned medium from SSR irradiated keratinocytes induced MMP-1
production by ®broblasts in vitro. In human skin reconstructed in vitro, SSR irradiation leads also to
an increase in MMP-1 production. Taken together, these data suggest that MMP-1 production
observed after SSR irradiation results both from a direct effect of radiations on dermal ®broblasts
and from the release of soluble epidermal factors, which can modulate the production of MMP-1
by dermal ®broblasts. The identi®cation of ®broblasts as major source of MMP-1 production in
conditions close to real sun exposure as well as the indirect role of keratinocytes contributes to a
better understanding of early events related to the adverse effects of sun.
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D-Dopachrome Tautomerase (DDT) Activity in Blister Fluid Correlates to MIF but not
to Tyrosinase Activity in UVB-Induced In¯ammation
B. Sonesson, E. Rosengren, and C. Hansson
Lund, Sweden
We recently identi®ed two enzymes that by a tautomerase reaction converts the non-naturally
occuring D-isomer of dopachrome to indolic compounds. One of these enzymes was a previously
not described protein that converts D-dopachrome by tautomerisation and decarboxylation to
DHI, and was named D-dopachrome tautomerase. The other enzyme was found to be identical to
MIF and converts D-dopachrome to DHICA. The enzymatic activity of DDT as well as of MIF
was new ®ndings and a search for endogenous substrates showed p-hydroxy-phenylpyruvate and
phenylpyruvate to be substrates of the two enzymes. In this study we used UVB-light to induce an
experimental in¯ammation and a stimulation of the pigment system in order to investigate the
behavior of the new enzyme DDT, and MIF was determined as a closely related marker of
in¯ammation. Tyrosinase activity was analysed as an enzyme strongly related to melanogenesis.
DDT- and MIF-activity was demonstrated in blister ¯uids in all 10 healthy subjects. All but one
of these subjects showed increased activity of DDT and MIF after 3 MED UVB. The mean activity
of DDT increased approximately two times and the mean activity of MIF three times in our
experimental model. In contrast to the increase we have earlier found in sera during summertime
we now found a decrease in tyrosinase activity in blister ¯uid after UVB exposure. In this study
DDT is for the ®rst time demonstrated in the skin. It is also the ®rst time DDT can be correlated to
in¯ammation, and its covariation with MIF strengthens this correlation.

Human Peptidylarginine Deiminase Type I: Full-Length cDNA Cloning and Expression
Analysis
M. Guerrin, A. Ishigami,* M. Sebbag, T. Senshu,* and G. Serre
Department of Biology and Pathology of the Cell, INSERM CJF 9602-IFR 30, Purpan School of
Medicine, Toulouse, France; *Department of Bioactivity Regulation, Tokyo Metropolitan Institute of
Gerontology, Tokyo, Japan
Peptidylarginine deiminases (PADs) are a family of enzymes that convert arginine residues to
citrulline residues. This post-translational modi®cation changes the tertiary structure of the protein
targets and possibly their function. Deiminated forms of cytokeratins and ®laggrin are found in the
corni®ed layers of epidermis and are thought to play key roles in the corni®cation process.
Moreover, we demonstrated that citrulline residues are an absolute prerequisite in the formation of
the epitopes recognised by rheumatoid arthritis-speci®c autoantibodies. We cloned a full length
cDNA for human epidermis type I PAD by a combination of RT-PCR using rat type I sequences,
and RACE cloning. Human type I PAD displays 85% and 83% homology with mouse and rat type
I PADs, respectively. Homology with other human PADs is more limited: 71%, 70%, 66% with
type V, type III, and type II, respectively. The expression of type I PAD was analysed by RT-PCR
in a panel of 16 human tissues. In addition to epidermis, type I PAD was found to be mainly
expressed in testis and placenta, and to a lesser extent in prostate and thymus. Very low or no
expression was detected in heart, skeletal muscle, colon, small intestine, kidney, ovary, leukocytes,
spleen, whole brain, lung, liver and pancreas. Further investigations are presently undertaken to
evidence the enzymatic activity of human PAD type I.
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Analysis of 1,25-Dihydroxyvitamin D3 Receptors (VDR) in Squamous Cell Carcinomas
of Human Skin
A. Wagner, J. Reichrath, J. Kamradt, T. Mitschele, W. Tilgen, and M.F. Holick*
Department of Dermatology, UniversitaÈtskliniken des Saarlandes, Homburg/Saar, Germany; *Vitamin D,
Skin, and Bone Research Laboratory, Boston University Medical Center, Boston, Massachusetts, U.S.A.
1,25-Dihydroxyvitamin D3, the biologically active vitamin D metabolite, was shown to inhibit the
proliferation and to promote the differentiation of human keratinocytes. These effects are thought
to be mediated via binding to an intranuclear high-af®nity receptor, the vitamin D receptor
(VDR). Using a highly sensitive streptavidin-peroxidase technique and the monoclonal antibody
9A7g, we have analyzed VDR expression in squamous cell carcinomas (SCC) of human skin
(n = 15) and normal human skin (n = 20). We found VDR-immunoreactivity in all SCC and in all
samples of normal human skin analyzed. Percentage of VDR-positive cells and intensity of VDRstaining were increased in SCCs as compared with normal human epidermis. VDR staining
intensity in SCCs did not correlate with the histologic type or grading of these skin tumors.
Comparing staining of VDR with staining for Ki-67, cytokeratin 10 and transglutaminase K, no
correlation of staining patterns was found. We conclude that VDR expression in SCCs is not
exclusively regulated by the proliferative activity or by the differentiation of these tumor cells but
by additional, unknown mechanisms. Metastasizing SCCs may be considered as potential targets
for therapeutically applied new vitamin D analogs that exert little or no calcemic side-effects.

Expression of m- and m-Calpain in Basal Cell Carcinomas and Squamous Cell
Carcinomas of Human Skin
J. Reichrath, M. Seifert,* T. Mitschele, N. Seyfried, U. Classen,² A. Kerber, W. Tilgen, and C.
Welter*
Departments of Dermatology, *Human Genetics and ²Pathology of the Saarland University, Homburg,
Germany
m-and m-Calpain are ubiquitious neutral calcium-activated thiol proteases that are implicated in
various cellular functions including exocytosis, cell fusion, apoptosis and proliferation. We have
analyzed expression of m- and m-calpain in basal cell carcinomas (BCC) and squamous cell
carcinomas (SCC) of human skin using immunohistochemistry, northern blot and reverse
transcriptase polymerase chain reaction (RT-PCR). Immunoreactivity for m- and m-calpain was
detected in normal epidermis predominantly in upper cell layers of the viable epidermis, only a
minority of specimens revealed immunoreactivity for these calpains pronouncedly in the epidermal
basal cell layer. Interestingly, expression of m-calpain protein and mRNA was markedly reduced in
BCCs as compared with normal human skin. No differences were found in the expression of mcalpain mRNA or protein comparing SCCs with normal human skin. Analyzing mRNA and
protein expression of m-calpain in BCCs, SCCs and normal human skin, no differences were
found. We conclude that m-calpain expression and activity is altered in BCCs and that these
alterations may be involved in the growth characteristics of BCCs.
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Differential Expression of Bcl-2-Family Members in Keloid and Normal Fibroblasts
S. Niland, A. Cremer, G. Spilker, T. Krieg, and S. Sollberg
Cologne, Germany, Bergisch Gladbach, Germany, and Schwerin, Germany
Keloids are benign skin tumors that are unique to humans and are characterized by excessive
deposition of collagen in the dermis and subcutaneous tissues secondary to traumatic or surgical
injuries. In normal wound healing and scar development the decrease of cellularity in granulation
tissue is, at least in part, accomplished by apoptosis. For the development of keloids an altered
apoptosis is discussed. Therefore, in this study we investigated the expression of apoptosis-related
genes in keloid and normal ®broblasts in vitro.
Using Western blot analysis and semiquantitative RT-PCR the gene expression of bax and bclxs, which are pro-apoptotic members of the bcl-2 family, and of bcl-2 and bcl-xL, which act
antiapoptotically, was analyzed. Furthermore, since bcl-2 family proteins can form different homoand heterodimers with distinct effects on the apoptotic status, we determined the ratio of proapoptotic to antiapoptotic transcripts.
Our experiments clearly revealed that on the protein level Bax is decreased in keloid in
comparison with normal ®broblasts, whereas Bcl-2 is not regulated differently in keloid and normal
®broblasts. Bcl-xL is downregulated in keloid ®broblasts, and Bcl-xs is not produced at detectable
levels in all ®broblast strains tested. On the mRNA level the bax/bcl-2 ratio is elevated in keloid
®broblasts, whereas the bcl-xs/bcl-xL ratio is decreased.
Taken together these data show a tendency towards reduced apoptosis susceptibility in keloid
®broblasts in vitro. Furthermore, our RT-PCR analyses provide evidence that the regulation of the
intricate network of apoptosis regulators may be altered also on the transcriptional level in keloid
®broblasts.

Putative Role of Mast Cells in Epithelial Differentiation
M. Artuc, U. Henning, and B.M. Henz
Department of Dermatology, Charite', Campus Virchow-Clinics, Humboldt-UniversitaÈt zu Berlin,
Germany
As mast cells provide, together with ®broblasts and endothelial cells, the main cell population in the
dermis, the aim of this study was to clarify the possible contribution of this cell type to the
induction and maintenance of epithelial differentiation in humans. So far, we have been able to
show that mast cell speci®c tryptase is able to induce a time-dependent upregulation of mRNA
levels of a2, a3, and b1 integrins (maximum after 3 h) and of K5 (maximum after 6 h) in primary
human keratinocytes, less so in HaCaT cells. Histamine was, however, more powerful and also
affected AhR and PCNA expression, whereas mast cell lysates were ineffective. Human dermal
mast cells as well as mast cells of the cell line HMC-1 could also be shown to express mRNA for
FGF-2, ±7, ±10 and HB-EGF. Mast cell derived factors lead 2-fold increased synthesis of FGF-7 in
dermal ®broblasts compared to the controls. Finally, we established for the ®rst time, to our
knowledge, a coculture system of mast cells and ®broblasts in collagen gels to which keratinocytes
can be added to allow more in vivo-like studies of keratinocyte differentation in the presence and
absence of mast cells. Taken together, the data obtained so far show for the ®rst time that mast cells
can affect several factors that are known to in¯uence epithelial differentiation.
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Involvement of Mast Cells in the Early Period of Neuro®broma Growth
B. Algermissen, A. Grobe-winkelmann, S. HuÈske, U. MuÈller, G. Grosse, and H.P. Berlien
Berlin, Germany
Neuro®bromatosis type 1 is a hereditary disease with typical symptoms including the growth of up
to thousands of cutaneous neuro®bromas (NF). The pathogenesis of the primary growths and the
rapid recurrences of NF following trauma or surgical intervention still remain unknown.
The aims of the study were ®rst, to investigate the early alterations that can be seen in
traumatized NF, second, to analyse the development of these changes in time using the HETCAM assay, and third, to prove the role of mast cells in these processes.
In neuro®bromas removed after trauma, only three obvious changes were seen: degranulation of
mast cells bordering the traumatized area, strong proliferation and dilatation of vessels in the same
area and a slight in®ltration of mononuclear cells. To con®rm the hypothesis that mast cell
degranulation plays a role in the induction of this angiogenesis, fragments of neuro®broma were
transplanted onto the chorioallantois membrane of 5-d-old breeded eggs and the early changes
analysed. After 6 h, a strong adhesion of the neuro®broma on the CAM and the ®rst signs of mast
cell degranulation close to the side of contact between the CAM and the NF appeared. After 24 h,
hyperplasia of the meso- and ectodermal part of the CAM and the ®rst increase in the number of
small vessels were observed. After days 3±4, vessels entered the neuro®broma and after 5 d S100
positive cells had in®ltrated the CAM and large vessels could easily be recognized macroscopically.
When NF-fragments were coincubated with the antihistamine ketotifen and the mast cell stabilizer
chromoglycan acid (CA) only CA could completely block in a dose dependent manner the
angiogenesis and the growth of the transplanted NF-fragment.
Our initial data suggest that mast cell degranulation belongs to the ®rst steps involved in
neuro®broma growth, and is followed by angiogenesis and the proliferation of S100-positive cells
(Schwann cells). The established HET-CAM assay offers the opportunity to examine the
development of NF growth induction in greater depth and more detail and allows the study of
pharmacologic intervention.

Substance P Radioimmunoassay for Quantitative Characterization of Sensory
Neurotransmitter Release
B. Farkas, J. NeÂmeth,* G. Oroszi,* M. ThaÂn,* Z. Helyes,* E. PinteÂr,* and J. SzolcsaÂnyi*
Departments of Dermatology and *Pharmacology and Pharmacotherapy, Faculty of Medicine, University of
PeÂcs, PeÂcs, Hungary
In this work we report the development of a new radioimmunoassay method for measuring the
substance P content liberated from isolated rat tracheae in response to electrical or chemical
(capsaicin, resiniferatoxin, piperine) stimulation. The amount of substance P released by electrical
stimulation has been found to be dependent on the number of pulses. Chemically elicited substance
P release proved to be dose-dependent. Our ®ndings reinforce previous data that resiniferatoxin is
approximately 100 times more potent than capsaicin. The potency ratio between piperine and
capsaicin is 1/50.

Evidence for a Cell Adhesion Role of Human Vascular Endothelial Growth Factor
Receptor-1
A. Orecchia, C. Schietroma, P.M. Lacal, W. Weiglhofer,* V. Morea,² K. Ballmer-Hofer,* G.
Zambruno, and C.M. Failla
IDI-IRCCS, Rome, Italy; *PSI, Villigen PSI, Switzerland; ²MRC Centre, Cambridge, UK
Human vascular endothelial growth factor receptor-1 (VEGFR-1/Flt-1) is a tyrosine kinase
receptor, mainly expressed on endothelial cells, which acts as a ligand of VEGF, VEGF-B and
placenta growth factor (PlGF). Activation of VEGFR-1 promotes cell migration but does not seem
to induce cell proliferation ef®ciently. In mouse models, disruption of the gene encoding VEGFR1 prevents the development of functional blood vessels and results in early embryonic death;
however, mice carrying a homozygous deletion limited to the intracellular kinase domain of
VEGFR-1 develop normal blood vessels and survive, suggesting that this receptor plays a function
independently of tyrosine kinase activation.
In this report, we investigated a possible role for VEGFR-1 in cell adhesion. A chimeric protein,
comprising the extracellular domain of VEGFR-1 fused to the human Fc immunoglobulin
domain, promotes cultured endothelial cell attachment and spreading, in a way similar to
®bronectin. VEGFR-1 mediated cell adhesion is dose-dependent and speci®cally inhibited by an
anti-VEGFR-1 antibody. Cell attachment is divalent cation±dependent and is reduced by
cycloheximide or monensin treatment. Heparin and heparan sulfates inhibit cell binding to
VEGFR-1 while a RGD peptide does not affect VEGFR-1 mediated cell adhesion. The minimal
domain of VEGFR-1 necessary for cell adhesion is currently being mapped by using different
portions of the receptor extracellular domain as ligands. Taken together, our data indicate that
VEGFR-1 may be directly involved in cell±cell or cell±matrix interactions, in addition to its role as
a cytokine receptor.

Rapid Detection of Cytokine Expression in Small Tissue Samples: Evaluation of a New
Quantitative Real-Time RT-PCR Technology
V. Blaschke, K. Reich, S. Blaschke,* and C. Neumann
Departments of Dermatology and *Nephrology, Georg-August-University, GoÈttingen
The analysis of cytokine pro®les plays a central part in the characterization of disease-related
in¯ammatory pathways and the identi®cation of functional properties of immune cell
subpopulations. Detection of mRNA by RT-PCR analysis is often used to investigate the
cytokine milieu in in¯ammatory lesions, because tissue biopsy samples are too small to allow the
detection of cytokine protein. RT-PCR itself is a qualitative method, indicating the presence or
absence of speci®c transcripts. With the use of internal or external standards, it may also serve as a
quantitative method. The most widely accepted method is quantitative competitive RT-PCR,
based on internal shortened standards. Recently, online real-time PCR has been introduced
(LightCyclerq), which allows quantitation in less than 30 min. Here, we tested the use of real-time
RT-PCR for the analysis of cytokine gene expression in different experimental in vitro and ex vivo
settings. First, we compared quantitative competitive RT-PCR with real-time RT-PCR in the
quantitation of transcription levels of the CD4+ cell speci®c chemoattractant Interleukin-16 during
maturation of monocyte-derived dendritic cells, and found a good correlation between both
methods. Second, differences in the amounts of IL-16 mRNA in synovial tissue from patients with
rheumatoid arthritis and osteoarthritis as assessed by real-time RT-PCR paralleled differences in
the level of IL-16 protein in the synovial ¯uid. Finally, we employed real-time RT-PCR to study
the cutaneous expression of several cytokines during experimental immunomodulatory therapy of
psoriasis, and demonstrate that the technique is suitable for pharmacogenomic monitoring. In
summary, real-time RT-PCR is a sensitive and rapid tool for quantitating mRNA expression even
from small quantities of tissue. Its results do not differ from those obtained by quantitative
competitive RT-PCR.
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Analysis of Effects of Microgravity and Radiation in Space on Rat Skin
U. Classen, J. Reichrath,* A. Kerber,* W. Tilgen,* and M.F. Holick²
Departments of Pathology and *Dermatology of the Saarland University, Homburg, Germany and ²Vitamin
D, Skin, and Bone Research Laboratory, Boston University Medical Center, Boston, Massachusetts, U.S.A.
The effects of microgravity and radiation in space on skin are still unknown. We have now
analyzed rat skin histologically and immunohistochemically (proliferation marker Ki-67; tumor
suppressor gene product p53; cytokeratin 10). Additionally, the TUNEL-technique was applied for
the detection of apoptotic cells. Skin was analyzed from three different groups of rats (strain: Fisher
344). The ®rst group made a 15-d ¯ight into space on a Spacelab Life Sciences mission in a rodent
animal housing facility. The second group was kept on ground in control cages (simulation), the
third group was kept on earth normally (vivarium). We did not detect signi®cant effects of
microgravity and radiation on epidermal morphology, the immunohistochemical staining patterns
for Ki-67, p53 and cytokeratin 10 or the number of apoptotic cells (TUNEL assay). In conclusion,
our results indicate that short time exposure to space environment does not induce detectable
changes in rat skin morphology (as assessed by histology), changes in epidermal proliferation and
differentiation (as assessed by the immunohistochemical staining pattern of Ki-67 and cytokeratin
10), changes in the number of apoptotic epidermal cells (as assessed by TUNEL assay) or changes in
the immunohistochemical staining pattern of the tumor suppressor gene p53.

Normal Human Skin Fibroblasts Expose Functional Membrane-Bound Interleukin-15
(IL-15) on the Cell Surface after Long-Term Stimulation with TNF-a
G. Rappl, A. Kapsokefalou, C. Heuser, S. Ugurel, W. Tilgen, U. Reinhold, and H. Abken
Department of Dermatology, Homburg/Saar, Germany; Department of Internal Medicine, Cologne,
Germany
A variety of cells of different tissue origins express interleukin-15 (IL-15) speci®c mRNA; most of
these cells, including ®broblasts, do not secrete detectable amounts of IL-15 into the culture
supernatant. Here we report that normal human skin ®broblasts in vitro constitutively accumulate
IL-15 in the cytoplasm. Stimulation of dermal ®broblasts with TNF-a, however, speci®cally
induces expression of IL-15 in a membrane-bound form on the cell surface whereas stimulation
with IFN-g does not. Expression of the membrane IL-15 is not accompanied by secretion of
soluble IL-15 into the culture supernatant. Membrane IL-15 appears to be an integral membrane
protein and not to be associated with the IL-15 receptor. The amount of IL-15 exposed on the
®broblast surface increases with the TNF-a concentration and the duration of TNF-a stimulation
for at least 3 d. Membrane IL-15 on TNF-a treated ®broblasts speci®cally stimulates T cell
proliferation that can be prevented by neutralizing anti-IL-15 antibodies. Taken together,
exposition of increasing amounts of functionally active IL-15 on the surface of dermal ®broblasts
during long-term stimulation with TNF-a suggests a role of membrane IL-15 in chronic
in¯ammatory skin diseases.
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Antagonistic Effects of Interleukin-4 (IL-4) and Interferon-g (IFN-g) on Vascular
Endothelial Growth Factor (VEGF) Expression from Normal or Transforming Growth
Factor-b1 (TGFb1)-Stimulated Human Fibroblasts
S. Trompezinski, O. TheÂoleÁre, D. Schmitt, and J. Viac
INSERM U 346, Clinique Dermatologique, HoÃpital E. Herriot, Lyon, France
IL-4 and IFN-g are crucial modulators of the immune system and are reported as active antitumor
agents and potent inhibitors of angiogenesis. These cytokines are also key regulatory factors,
respectively, characterized as ®brogenic and anti®brogenic and found in normal or dysregulated
wound healing. We investigated the effects of these two cytokines on the expression of VEGF, a
mediator of major importance in the angiogenesis associated to tumor invasion and the healing
process and expressed by activated dermal ®broblasts. Human ®broblasts were explanted from
foreskins and were further cultured during 24 h in de®ned medium supplemented or not with
TGFb1 before receiving the addition of either IL-4 or IFN-g. In basal conditions, ®broblasts
produced small to moderate amounts of VEGF according to the skin donor; the addition of
TGFb1, induced a drastic increase of VEGF production at the mRNA and protein levels. The
basal level of VEGF secretion by dermal ®broblasts was reduced by IFN-g but increased by IL-4. In
presence of TGFb1, IFN-g downregulated in a dose and time-dependent manner the
overexpression of VEGF nearly its basal level after 48 h whereas IL-4 exhibited a synergic effect.
Taken together, these results indicate opposite effects of IL-4 and IFN-g on VEGF expression from
normal and activated ®broblasts. IL-4 appears as a moderate pro-angiogenic factor and IFN-g as a
strong antiangiogenic factor with regard to VEGF production. This suggests that, in vivo, the
balance of these mediators is likely of major importance in the induction of the ®brovascular stroma
of solid tumors as well as in the control of normal or dysregulated wound healing process.

Inhibition of Perforin Release from CD8+ T Cells by Ciclosporin but not by
Methotrexate
A. Ambach, B. Bonnekoh, and H. Gollnick
Magdeburg, Germany
Secretion of perforin containing lytic granules following activation of cytotoxic T cells plays a
major role in the termination of immune reactions and in the elimination of virus infected and
tumor cells. In addition, dysregulation of this system was recently demonstrated in exacerbated
psoriasis and generalised drug reactions as well as a perforin hyperreleasability in atopic dermatitis
(Arch Derm Res 292:123, 2000). Thus, this secretion process may represent an attractive target for
therapeutic immune-modulation.
Ficoll isolated peripheral blood mononuclear cells of healthy volunteers were preincubated with
ketotifen, methotrexate, ciclosporin, forskolin and 3-isobutyl-1-methylxanthine (IBMX) in
different concentrations for 30 min at 37°C. At time point zero, degranulation was induced using
PMA and ionomycin and stopped by ®xation of cells with 2% formaldehyde after 0, 30, 60, 120,
240 min. Cells were permeabilised with 0.2% saponin, doublestained with antibodies against
perforin and CD8 and analysed in a ¯ow cytometer (FACScan, Becton Dickinson). Release of
perforin was analysed by determining the reduction of perforin + CD8 + lymphocytes over time.
Ketotifen, a inhibitor of histamin release, did not in¯uence the release of perforin neither did the
immunosuppressant methotrexate; however, whereas perforin release over 60 min was maximal for
the control, it was found to be reduced dose dependently to 20% and 70% under 20 mg per ml and
2 mg per ml of ciclosporin, respectively. In addition, raising the intracellular cAMP level by
forskolin and IBMX resulted in a substantial inhibition of perforin release.
Our data demonstrate that (i) secretion of lytic granules can be ef®ciently targeted by
pharmacologic agents, and that (ii) suppression of granule mediated T cell cytotoxicity by
ciclosporine might contribute to the bene®cial therapeutic effects of this drug.
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Prolonged In¯ammation and Tissue Degradation Result in Delayed Wound Healing in
CD18 De®cient Mice
R. Hinrichs, K. Faisst, F. SchoÈnlau,* C. SunderkoÈtter,* T. Peters, G. Quel, and K. ScharffetterKochanek
Departments of Dermatology, University of Cologne and *MuÈnster, Germany
The CD18 null mutation generated in mice serves as a model to better understand the molecular
mechanisms of impaired wound healing in the human leukocyte adhesion de®ciency syndrome I.
Similiar to the human condition, we found no transmigration of neutrophils in wound tissue, while
the in¯ammatory phase with persisting macrophages and T cells was signi®cantly prolonged. Using
HPLC analysis, we could recently show that the hydroxy-proline content, representing collagen
deposition, was signi®cantly decreased in implanted PTFE sponges in CD18 null mice compared
with CD18 wild type at different time points during tissue repair. We here addressed the question
whether enhanced secretion of proin¯ammatory cytokines with matrix-metalloproteinasesinducing properties, such as interleukin-1a (IL-1a), interleukin-1b (IL-1b), and interleukin-6
(IL-6), could be involved in the decreased collagen deposition and persistence of the in¯ammatory
phase in implanted PTFE sponges in CD18 null mice. PTFE sponges were subcutaneously
implanted in CD18 null and CD18 wild type mice and analysed for cytokine and
matrixmetalloproteinase-1 and 9 content at different time points after sponge implantation by
means of ELISAs and quantitative RT-PCR. IL-1a and IL-6 protein level related to sponge
weight were found to be signi®cantly increased at 48 h post implantation in CD18 null mice
compared with CD18 wild type mice (p = 0.0135; p = 0.0003, respectively). Five days after
wounding IL-1b related to sponge weight reached signi®cant higher levels in CD18 null mice
(p = 0.0046). Interestingly, the protein level of MMP-9 with degrading speci®city for collagen type
I, III and IV and other structural proteins was signi®cantly increased in implanted PTFE sponges in
CD18 null mice compared with wild type controls (p = 0.027). In summary, these data
unequivocally show that CD18 plays a major role in controlling in¯ammatory responses such as
balanced cytokine and MMP secretion ± and if absent ± leads to a signi®cant delay in complex
processes such as tissue repair.

The Human Antimicrobial Protein, hCAP18 is Induced in the Epidermis Adjacent to
Skin Ulcers In Vivo and in Non-In¯ammatory Ex Vivo Skin Wounds
J.D. Heilborn, M. Frohm Nilsson, S.-O. Lee, A.-L. Kastman, O. Sùrensen,* and M. StaÊhleBaÈckdahl
Department of Dermatology, Karolinska Institute, Stockholm, Sweden; *Department of Hematology,
Rigshospitalet, Copenhagen, Denmark
hCAP18 is a component of the innate immune system. It has broad antimicrobial activity and is
thought to be important in host defense. Our previous data show that hCAP18 is upregulated in a
variety of skin in¯ammatory conditions. To further our understanding of the role of hCAP18 in
skin barrier protection we have studied the expression of hCAP18 in human skin wound healing.
Our results demonstrate intense immunoreactivity for hCAP18 protein in the in¯ammatory
in®ltrate in the wound bed of both chronic leg ulcers and in physiologically healing wounds in
normal skin. By in situ hybridization a strong signal for hCAP18 mRNA was detected in scattered
stromal cells and in the adjacent epidermis in all wounds.
To minimize the effects of in¯ammation, we examined the healing of wounds made in organcultured skin. In these ex vivo wounds, re-epithelialization occurred by 5±7 d although remodeling
of the connective tissue in the wound bed was minimal.
The wounds were harvested at different time-points, 6 h up to 12 d postwounding. In these
nonin¯ammatory wounds, expression of hCAP18mRNA was detected in the epidermal cells
bordering the ulcer. The signal persisting and increased even after re-epithelialization was
completed.
The molecular mechanisms responsible for hCAP18 gene expression are not known.
Our results show that the antimicrobial protein hCAP18 is produced in in¯ammatory cells and
in the epidermis associated with in¯ammatory skin wounding, which is in analogy with our
previous work; however, in¯ammation is not a prerequisite as our data also demonstrate that the
hCAP18 gene can be induced in skin epithelium ex vivo without in¯ammation.
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Characterisation of Epidermal Stem Cells: Strategy and Methodology
M.M. van Rossum, P.C.M. van de Kerkhof, W.A.H. Cloin, M.E.J. Fransen, and P.E.J. van Erp
Department of Dermatology, University Hospital of Nijmegen, Nijmegen
Epidermal keratinocytes can kinetically be distinguished into three categories with different
functional and morphologic characteristics: stem cells, transient amplifying cells and terminally
differentiated cells. Our ®nal objective was to de®ne these different epidermal subpopulations on
the basis of their phenotype.
In this investigation, ¯ow cytometric assessments and cell culture experiments were optimised
for selecting potential stem cells. At ®rst we investigated which method, using puchbiopsies, was
optimal to obtain single cell suspensions, which were minimally damaged and retained their clonal
potential. 0.25% Trypsin solution, 0.05% thermolysin solution and 0.6% dispase solution were
compared with regard to incubation during 2 h and overnight.
Incubation in 0.25% trypsin solution overnight turned out to be the optimal method. With this
method it was possible to distinguish ¯ow cytometrically three subpopulations that differed in
expression of b1-integrin: cells that were negative, weakly positive (dim cells) and strongly positive
(bright cells). This is in contrast to the other methods with which only a distinction between a b1integrin-positive and a b1-integrin±negative population was possible, which was not always
reproducible. The optimised method also allowed double labelling experiments with multiple
integrins.
In addition to this, cell suspensions that were prepared with 0.25% trypsin solution overnight
had the best clonal potential. With this knowledge, the optimised protocol for ¯ow cytometric
assessment of b1 integrin was used to sort keratinocytes into a b1 integrin-positive (dim and bright
cells) and a -negative group. Subsequently, the clonal potential of these two subpopulations was
investigated in cell culture experiments. In these experiments, it turned out that b1 integrinpositive cells had indeed the ability to form colonies, whereas the b1 integrin-negative cells were
not able to divide anymore.
In conclusion, we were able, using an optimised ¯ow cytometric protocol, to select potential
stem cells with preservation of cell surface integrins and clonal potential.

Response of Human Keratinocyte HaCat Cells to Diabetogenic Streptozotocin and
Alloxan
O. Bloch, P. Vardi, K. Bloch, and A. Harel
Tel Aviv, Israel
Metabolic and genetic factors likely play an important role in the development of skin lesions in
diabetes mellitus. In this study we aimed to evaluate the hypothesis that treatment with
diabetogenic toxins such as streptozotocin (STZ) and alloxan (AL) can induce direct injury of
human keratinocytes. The viability of human keratinocyte HaCat cells was studied following
expose to STZ and AL by MTT calorimetric assay and by FACS analysis of apoptosis. The
correlation between apoptosis and necrosis in cells stained with DNA binding dyes Hoechst 33342
and propidium iodide was quanti®ed using ¯uorescent microscope. The involvement of glucose
transporters in HaCat cell sensitivity to STZ and AL was indirectly estimated by preincubation of
the cells with 10 mM of nonmetabolizable 3-O-methyl glucose (3-OMG). Effects of poly (ADPribose) polymerase inhibitors (nicotinamide or 3-aminobenzamide) on STZ cytotoxicity was
determined by MTT assay. We found that HaCat cells are highly sensitive to STZ, but not to AL.
At a concentration of 10 mM STZ the cell viability decreased to 39% 6 14% of control, compared
with 83% 6 16% with 10 mM AL. In contrast to necrosis, the apoptotic index of cells treated with
10 and 20 mM STZ was signi®cantly increased (3.8- and 6.7-fold) compared with naõÈve cells. The
pretreatment of cells with 3-OMG and nicotinamide or 3-aminobezamide did not protect the
keratinocytes from STZ injury, as shown by MTT assay. These results suggest that STZ-induced
damage of keratinocytes, in contrast to insulin-producing cells, does not depend on glucose
transporters and activation of poly (ADP-ribose) polymerase. Our data suggest that some
diabetogenic agents may directly induce skin injury associated with diabetes.
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Nicotinamide-Induced Growth Retardation and Differentiation of Human Keratinocyte
HaCat Cells
A. Harel and O. Bloch
Tel Aviv, Israel
We aimed to examine effects of various concentrations (0.5±20 mM) of nicotinamide (NA) on
growth characteristics and differentiation of human keratinocytes HaCat cell line, which is known
as a suitable model of skin hyperproliferative disorders. The cell proliferation was estimated by
MTT-assay, cell growth curve analysis, frequency of mitosis and cell cycle analysis by FACS. The
early and late differentiation processes in HaCat cell line were evaluated by indirect
immuno¯uorecsent determination of keratin10 (K10) and involucrin expression. Apoptotic cell
death was investigated by FACS analysis. We found that incubation of HaCat cells with NA for
72 h induces a dose-dependent inhibition of proliferative activity from 50% 6 4% at 10 mM to
65% 6 5% at 20 mM (p < 0.01 versus untreated cells) estimated by MTT method. Similar results
were obtained with growth curve and mitosis analysis. Progression of HaCat cells to G0-G1 phase
following NA treatment also con®rmed growth retardation. Interestingly, only high concentrations
of NA (20 mM) had an apoptogenic effect (13% 6 1.1% vs 4.1% 6 1.31% in control). The level of
involucrin in HaCat cells treated with 5 mM NA was increased 2.5 times (10.1% 6 0.45% vs
4% 6 1.2% in control). The similar frequency of involucrin positive cells was found at 10 mM and
20 mM NA. In contrast to involucrin, two-folder stimulation of K10 expression was found only at
20 mM NA. This study is the ®rst to indicate antiproliferative and differentiation-promoting effect
of NA in human keratinocyte HaCat cell line.

Nitric Oxide Induces FasL Expression and Fas-Mediated Apoptosis in HaCaT cells
I. Viard, J.-H. Saurat, J. Tschopp,* and L.E. French²
Department of Dermatology, Geneva University Hospital and *Institute of Biochemistry, University of
Lausanne, Switzerland; ²Department of Dermatology, University of Pennsylvania, U.S.A.
Large amounts of nitric oxide (NO) can be produced by activation of iNOS, and iNOS expression
is increased in the skin during toxic epidermal necrolysis (TEN). As NO can cause apoptosis, and
keratinocyte apoptosis is a hallmark of toxic epidermal necrolysis, we analyzed the effects of NO on
keratinocytes by exposing them to NO donors in vitro. Using RT-PCR analysis, we show that
exposure of HaCaT keratinocytes to sodium nitroprusside and NOC18 (NO donors) for 24 h
increases FasL mRNA levels. Furthermore, by FACS analysis we show that these increased mRNA
levels correlate with cell surface FasL expression after NO exposure. As HaCaT cells, like normal
keratinocytes, express Fas, we determined if NO-induced FasL results in HaCaT cell death by
apoptosis. In HaCaT cells treated with NO donors, signi®cant apoptosis occurred, and it could be
inhibited by Fas:Fc used as a competitive inhibitor of Fas-FasL binding. In conclusion, our results
clearly demonstrate that NO can induce cell surface FasL expression and Fas-mediated apoptosis in
HaCaT cells. These results suggest that elevated levels of iNOS in the skin of patients with TEN
may be the trigger for FasL-mediated keratinocyte apoptosis and the resulting cutaneous necrolysis
that characterizes this disease.

13-cis Retinoic Acid Partially Protects Human Sebocytes Against StaurosporineInduced Apoptosis In Vitro
A. WroÂbel,*² S. Fimmel, H. Seltmann,* A. Saborowski,* M Tsukada,* N. Mandt,* U. BlumePeytavi,* C.E. Orfanos,* and Ch.C. Zouboulis*
*Department of Dermatology, University Medical Center Benjamin Franklin, The Free University of Berlin,
Germany; ²Department of Dermatology and Venereology, Warsaw School of Medicine, Warsaw, Poland
Marked lipid accumulation followed by holocrine secretion and cell death are subsequent
phenomena indicating terminal differentiation of human sebocytes. 13-cis Retinoic acid (13cRA)
has been shown to signi®cantly inhibit lipid synthesis and differentiation of human sebocytes in vivo
and in vitro. In order to further elucidate these effects, the in¯uence of 13cRA on apoptosis and
necrosis of immortalized human sebocytes (SZ95) in vitro was investigated. Spontaneous apoptosis
was detected by ELISA at 12 and 24 h in culture, while no necrosis could be assessed by LDH assay
at the same time points. 13cRA and acitretin, used as negative control, neither affected
spontaneous apoptosis nor induced necrosis in SZ95 sebocytes. Increasing DNA fragmentation was
detected under treatment with staurosporine, a potent inhibitor of phospholipid/Ca2+± dependent
protein kinase, in a time- and dose-dependent manner. Using reverse transcription polymerase
reaction and ¯ow cytometry an early decrease of bcl-2/bax mRNA and protein expression in
staurosporine-treated SZ95 sebocytes was detected. Bcl-2 is an antiapoptotic marker, while bax
indicates pro-apoptotic events. In contrary, 13 cRA slighty increased the bcl-2/bax mRNA and
protein expression ratios in SZ95 sebocytes. The ced staurosporine/13cRA treatment reduced the
apoptotic activity of staurosporine on SZ95 sebocytes. In summary, spontaneous cell death of
human sebocytes mainly represents apoptosis and 13cRA seems to exhibit an antiapoptotic effect.

The Expression of Proliferation and Differentiation Marker Genes in HaCaT
Keratinocytes after Release from Cell Quiescence
A. Pivarcsi, M. SzeÂll, Zs. Bata-CsoÈrgoÄ, L. KemeÂny, and A. Dobozy
Department of Dermatology, University of Szeged, Hungary
The continuously growing, immortalized HaCaT cell line is commonly used as a model for
examining keratinocyte biology. We aimed to determine what type of keratinocytes are modeled
by the HaCaT cells under different culture conditions. Therefore we studied the expression of a5
integrin and keratin 1/10 (K1/10), to characterize proliferating basal cells (a5 integrin+ K1/10±)
and suprabasal differentiated (K1/10+) cells. Applying serum starvation and contact inhibition, we
synchronized and differentiated HaCaT keratinocytes. Thirty-six hours after release from contact
inhibition and addition of serum, the expression of a5 integrin both at the mRNA and at the
protein levels was upregulated in the cells. At the same time, K1/10 mRNA expression decreased
dramatically, while the mRNAs for the D1 and D2 cyclins became detectable, indicating that the
cells have entered cell cycle. In contrast with the downregulation of K1/10 mRNA expression,
there was only a slight decrease in K1/10 protein, although the cells were highly proliferating by
day 3 (S/G2M phase cells: 52.8%). K1 protein became undetectable by day 7 and the level of K10
protein has decreased. We conclude that the highly proliferative HaCaT cells (a5 integrin+ K1/
K10+) in this system model the differentiated, transiently amplifying cells of normal epidermis
(proliferating K1/K10+ keratinocytes). There is no evidence, however, in normal keratinocytes
that the expression of K1/K10 could be reversed. This ability of dedifferentiation might be a
unique feature of HaCaT cells and may be key to their immortalized nature.

Epidermal Prevention of Premature Cellular Senescence by Telomerase and DNA
Protection
R. KurfuÈrst, R. Joly, C. Notarnicola, L. CrabbeÂ, P. AndreÂ, F. BonteÂ, and P. Perrier
LVMH, R & D Department. St Jean de Braye, France
Loss of telomerase activity, telomere shortening and DNA damage are linked with aging and
trigger cellular senescence. Telomerase activity modulation by UV radiation and oxidative stress
was investigated. By direct measurement of telomerase activity in isolated human epidermis,
telomerase has been shown to be a target for UVB radiation and oxidative stress, in a dose
dependent manner. Telomerase activity can be modulated by UVB up to +400% at 100 mJ per
cm2, ±14% at 400 mJ per cm2 or by oxidative stress (hydrogen peroxide) ±70% at 1 mM down to ±
91.4% at 25 mM. An association of vitamin B6, nucleotides and amino acids has been shown to
protect telomerase activity from variations due to UVB (94.6% at 100 mJ per cm2) or oxidative
stress (86.9% at 1 mM). Furthermore, using a modi®ed Comet assay on normal human
keratinocytes, UVA irradiation (5 J per cm2) and hydrogen peroxide (200 mM) have been shown
to lead to DNA fragmentation and oxidized bases (mainly 8 OH-dG); damage linked with
telomere shortening. Unlike ascorbic acid or DL-a-tocopherol, ergothioneine has been
demonstrated to protect DNA. Protection of telomerase activity and DNA can be suggested as
a new approach to optimize cellular life span and to prevent premature skin senescence.

Effect of Oenothera Biennis Root Extract on Type IV and VII Collagen Production and
Matrix Metalloproteinase-9 Activity by Normal Human Keratinocytes
C. Gondran, V. Petit, A. Saunois, P. AndreÂ, and F. BonteÂ
LVMH Branche Parfums et CosmeÂtiques, Laboratoire R & D, Saint Jean de Braye, France
Type IV collagen network and type VII collagen anchoring ®brils are the main components
connecting the epidermis to the dermis. This zone is sensitive to UV stress, which has been shown
to induce matrix metalloproteinase-9 (MMP-9) activity and consequently increase collagen
degradation. An original extract of Oenothera biennis roots has been evaluated on type IV and VII
collagen synthesis by normal human keratinocytes in culture. The amounts of each collagen
secreted were determined by an enzyme-linked immunosorbent assay. Oenothera biennis root
extract signi®cantly increased type IV collagen production by 42%, 65%, and 127% at
concentrations of 2.5, 10, and 25 mg per ml, respectively. Type VII collagen was also markedly
increased by 104% at 25 mg per ml. Among the polyphenolic fraction, ellagic acid has been shown
to be involved in the increase in collagen synthesis. Oenothera biennis root extract inhibited MMP-9
activity by 41% at 25 mg per ml, as measured by a speci®c MMP-9 activity assay. These activities
suggest that this extract may be proposed as a potent agent to reinforce dermo±epidermal cohesion.
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Metalloelastase, Stromelysin-1 and 92 kDa Gelatinase and their Inhibitors, TIMP-1 and ±
3, are Expressed in Psoriatic Lesions
S. Suomela, A.-L. Kariniemi, and U. Saarialho-Kere
Helsinki, Finland
In skin biology, matrix metalloproteinases (MMPs) have been implicated in in¯ammatory matrix
remodeling, neovascularization, wound healing and malignant transformation. Psoriasis is
histologically characterized by keratinocyte hyperproliferation, in®ltration of in¯ammatory cells,
neoangiogenesis and induction of cytokines, e.g., TNF-a, IL-1b, TGF-a and g-IFN, capable of
upregulating MMP transcription. To investigate the role of stromelysins-1 and ±2, matrilysin,
metalloelastase and 92 kDa gelatinase as well as their inhibitors, TIMPs ±1 and ±3, in psoriatic
lesions we did in situ hybridization using 35S -labeled cRNA probes. MMP-3 mRNA was detected
in basal keratinocytes in four of 17 lesions, while stromal signal was detected in only two samples.
No signal for MMP-10 was found and only sweat glands were positive for MMP-7. MMP-9 was
detected mostly in macrophages (10 of 11) but also occasional neutrophils and neutrophil abscesses
were MMP-9 immunopositive. Metalloelastase mRNA was detected in 12 of 16 samples in
macrophages that had migrated into the epidermis. TIMP-1 was more abundantly expressed than
TIMP-3 in the in¯ammatory in®ltrates and endothelial cells of dermal papillae (13 of 13). TIMP-3
was expressed perivascularly in 10 of 16 samples. Our results suggest that overexpression of MMPs
by keratinocytes is not associated with psoriasis. The most frequently detected MMPs were MMP9 in macrophages and neutrophils and MMP-12 in epidermal macrophages. Also TIMPs,
particularly TIMP-1, were abundantly expressed, suggesting that MMP overexpression is unlikely
to contribute to psoriatic tissue changes.
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Zinc and Matrix Metalloproteinases Expression by Keratinocytes Cultured In Vitro
N. Chebassier, S. Leroy, I. Tenaud, A.C. Knol, and B. DreÂno
Nantes, France
Zinc is a trace-element whose de®cit could induced metabolism dysfonctions and skin diseases.
Zinc supplementation or application on skin is used in cutaneous therapeutic for the treatment of
in¯ammatory lesions (acne¼). The role of this trace-element on keratinocyte migration has
recently been demonstrated supposing that zinc could be employed for scar treatment. As matrix
metalloproteinases (MMPs) are enzymes implicated in the detersion of scars and as they contain a
zinc atom in their catalytic domain, we investigated the potential role of zinc on MMP intracellular
expression by keratinocytes, on morphology and proliferation of keratinocytes.
Human normal keratinocytes were obtained from newborn foreskins and cultured in
monolayers on Lab-tek chambers. Zinc was tested at different concentrations: 1, 5, 10, and
20 mg per ml during 24 and 48 h. Proliferation was studied by cellular counting and detection of
nuclear protein Ki67 by the immunoperoxydase technique. This technique was used for the
detection of MMP-2, ±9 and TIMP-1.
Moreover, zinc at 1 mg per ml induced a loss of cell±cell contact and for concentrations superior
to 10 mg per ml this loss of contact was coupled with a high expression of MMPs and TIMP-1.
Zinc is an inhibitor of keratinocyte proliferation for concentrations superior to 5 mg per ml and
seems to be cytotoxic for concentrations superior to 20 mg per ml.
At high doses, zinc is an inhibitor of proliferation and could be cytotoxic for cells. As zinc seems
to play a role on MMP expression at high doses, his effect on mRNA expression will be
investigated by RT-PCR.

Evidence for NF-kB and AP-1 Mediated Proin¯ammatory Activity of Glucocorticoids
on Human Skin
K. Igawa, S. Kraft, and T. Bieber
Department of Dermatology, Friedrich-Wilhelms University of Bonn, Germany
Glucocorticoids (GC) are widely used therapeutics with immunosuppressive and antiin¯ammatory properties; however, it is known that long-term topical GC therapy can induce
tachyphylaxis or rebound phenomena in atopic dermatitis. In this study, we wanted to examine
putative effects of GC different from the classical anti-in¯ammatory activity.
In the ®rst set of experiments, the effects of various GC concentrations on the cytokine
expression were evaluated in cultured normal human keratinocytes. As expected, high GC
concentrations (10±6 M) inhibited or had no effect both on the mRNA and protein expression of
cytokines. But surprisingly, GC treatment at low concentrations (10±12 M) upregulated mRNA
levels of IL-8 and TNF-a, and also enhanced protein levels of IL-8 and MCP-1 in these cells.
As the transcription factors NF-kB and AP-1 participate in the regulation of gene expression of
many proin¯ammatory cytokines, we supposed that these may represent the transcription factors
involved in the upregulation of the immune functions described above. We could show that GC
treatment at low concentrations (10±12 M) enhanced the basal and PMA-induced DNA-binding
activity of NF-kB and AP-1 in these cells. In contrast, high GC concentrations (10±6 M) reduced
the basal and PMA-induced DNA-binding activity of these two transcription factors.
Supershift assays for NF-kB and AP-1 in these cells treated with GC at low concentrations (10±12
M) revealed on NF-kB complex consisting of p50/p65 components and on AP-1 complex
consisting of c-Jun, JunB and JunD.
After all, we conclude that GCs have not only anti-in¯ammatory functions but can also act as
positive regulators of immune functions at least partially through the modulation of NF-kB and
AP-1 functions.

Interleukin-10 Unresponsiveness of Keratinocytes In Vitro
M. Seifert, W. Sterry, E. Effenberger, A. Rexin, M. Friedrich, A. Haeubler-Quade, H.-D. Volk,
and K. Asadullah
Berlin, Germany
IL-10 is a promising candidate for the treatment of several cutaneous disorders. Antipsoriatic
effciency of systemic IL-10 treatment has been already demonstrated. This includes histomorphologic changes in the epidermis, suggesting effects on keratinocytes (KC); however, less is
known about direct effects of IL-10 on this cell population, although effects are likely since IL-10
receptor expression on KC has been demonstrated recently. Therefore we analysed effects of IL-10
on KC in vitro, using corresponding concentrations of human recombinant IL-10 as they are
detectable in plasma during therapy. Proliferation, cytokine formation (IL-6, IL-8, IL-1ra), and
expression of surface molecules (MHC class I and II, costimulatory molecules like CD80 and
CD86, CD29, CD54, CD95) were measured, but no or only slide effects of IL-10 were found. In
contrast considerable inhibitory effects of IL-10 on surface molecule expression and cytokine
secretion of peripheral blood human monocytes were observed. Our results suggest that the
antipsoriatic activity of IL-10 is rather caused by modulatory effects on circulating immune cells,
which subsequently might in®ltrate the skin than by direct effects on human KC. Considering the
remarkable antipsoriatic activity of IL-10 and the observation that IL-10 seems to act on peripheral
blood mononuclear cells but not on KC these ®ndings further argue for the crucial role of
circulating immune cells in the pathology of psoriasis. Finally, our results argue against the value of
IL-10 therapy in dermatosis strictly limited to KC involvement.
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Speci®c Inhibition of Dipeptidyl Peptidase IV (CD26) Changes Cytokine Pattern in
Primary Cultured Keratinocytes
R. Vetter, D. Reinhold, S. Ansorge, and H. Gollnick
Magdeburg, Germany
Dipeptidyl peptidase IV (DP IV, CD26) is a transmembrane glycoprotein present on most
mammalian cells. DP IV catalyses the hydrolytic cleavage of N-terminal Xaa-Pro- and Xaa-Aladipeptides from peptides. Using speci®c inhibitors of DP IV, it was demonstrated that DP IV is
involved in regulation of DNA synthesis and also in production of various cytokines by CD26
positive immune cells. Recently we could show that cultured keratinocytes and HaCaT cells
express CD26 and that speci®c inhibition of DP IV enzymatic activity leads to a downregulation of
DNA synthesis in these keratinocytes.
The aim of this project was to investigate whether this inhibitory effect on the enzymatic activity
of DP IV also in¯uences the production and the secretion of cytokines in cultured keratinocytes.
Primary keratinocytes were incubated with different synthetic DP IV inhibitors. Using speci®c
cytokine ELISA techniques we could demonstrate that the synthetic DP IV inhibitors
Lys[Z(NO2)]-thiazolidide and -pyrrolidide modulate the cytokine pattern of primary cultured
keratinocytes. On the one hand, an increase in the production of IL-10, TGF-b1, and TGF-b2
was found. On the other hand, we found a suppression of IL-6 and IL-8 production. Recombinant
IL-10, TGF-b1 and TGF-b2 suppressed the DNA-synthesis of these cell systems.
Our data suggest a potential role of TGF-b1 and b2, as well as IL-10 in the CD26-mediated part
of keratinocyte DNA synthesis. It appears that the stimulatory cytokines IL-6 and IL-8 and the
inhibitory IL-10 and TGF-b1 and b2 form a regulatory circuit in¯uencing cell proliferation.
Other authors made similar observations in cultured psoriatic keratinocytes and in psoriatic
lesions. Thus, we conclude that the use of speci®c DP IV inhibitors could provide a new
therapeutic option in psoriasis.

Th1- and Th2-Derived Lymphokines Differentially Induce Chemokine Production by
Keratinocytes: Implications for Th1 and Th2 Cells Recruitment into the Skin
C. Albanesi, C. Scarponi, S. Sebastiani, M. Federici, A. Cavani, and G. Girolomoni
Laboratory of Immunology, Istituto Dermopatico dell'Immacolata, IRCCS, Rome, Italy
The recruitment of T cells into the skin during chronic in¯ammatory diseases is directed by
chemokines released by resident cells such as keratinocytes. In this study we investigated the
regulation of chemokine production in human keratinocytes by Th1- and Th2-derived cytokines.
To this end keratinocytes cultures were pulsed for 3 h with supernatants (sup) from activated
nickel-speci®c Th1 or Th2 clones, washed and examined in the following 6±120 h for chemokine
production by RNase protection or Northern blot assay and ELISA. Upon 6-h activation with
Th1 sup, keratinocytes expressed RANTES, IP-10, MCP-1 and I-309, and upregulated IL-8
mRNA. RANTES, IP-10 and I-309 mRNA peaked at 12 h and decreased thereafter, whereas IL8 and MCP-1mRNA levels were already reduced at 12 h. In contrast, MDC was detectable in
keratinocytes activated with Th1 sup only after 24 h, and reached maximum expression at 72 h.
Upon Th1 stimulation, keratinocytes secreted high levels of RANTES, IP-10, MCP-1 and IL-8,
and moderate levels of I-309 and MDC, with the latter two chemokines showing a slower release
kinetics. Although less ef®ciently, also Th2-derived sup was able to induce keratinocyte expression
of IL-8, IP-10, RANTES and MCP-1, but not of I-309 and MDC, with a kinetics similar to that
observed with Th1 sup. Finally, sup from keratinocytes activated with Th1-derived cytokines, and
at a lesser extent those obtained upon Th2-cytokine stimulation, elicited a stronger in vitro
migratory response in Th1 cells compared with Th2 and T regulatory cells 1. In conclusion, our
data indicate that keratinocytes under the in¯uence of Th1-derived lymphokines release
chemokines that attract preferentially Th1 lymphocytes. Thus, keratinocytes actively participate
in the ampli®cation of Th1 cell-mediated immune responses in the skin.
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The Expression of Vasoactive Intestinal Peptide 1 Receptor was Enhanced by IL-4,
TNF-a and INF-g on Transformed Human Epidermal Keratinocytes DJM-1
M. Kakurai, N. Fujita,* S. Murata, Y. Furukawa,² T. Demitsu,³ and H. Nakagawa
Department of Dermatology, *Division of Endocrinology and Metabolism, Department of Medicine,
²Division of Molecular Hematopoiesis, Center for Molecular Medicinec, Jichi Medical School, Tochigi, and
³Department of Dermatology, Akita University School of Medicine, Akita, Japan
Recent studies suggest that vasoactive intestinal peptide (VIP) may play an important role in
in¯ammatory dermatoses. The aim of this study is to determine whether Th1 and Th2 cytokines
released from in¯ammatory cells enhance the expression of VIP receptor mRNA on keratinocytes.
We investigated the expression of both VIP- and VIP receptor-mRNA in the cultured transformed
human epidermal keratinocytes (DJM-1). Using reverse transcriptase-polymerase chain reaction,
VIP receptor I- and II- were found in DJM-1 whereas VIP mRNA was not detected. In addition,
total cellular RNA was extracted from DJM-1 cells stimulated by IL-4 (10 ng per ml), TNF-a
(10 ng per ml), INF-g (10 ng per ml), then VIP receptor I mRNA expression was analyzed by
Northern blot analysis. The expression of VIP receptor I mRNA was unregulated IL-4, TNF-a,
and IFN-g treatment. Both TH1 and Th2 cytokines enhanced the expression of VIP receptor
mRNA on transformed keratinocytes. These results suggest that increased VIP receptor may relate
to the exacerbation of atopic dermatitis and psoriasis.

Interleukin-15 Expression by Normal Human Epidermal Keratinocytes
S. Leroy, I. Tenaud, N. Chebassier, A.C. Knol, J. Bernard, and A. Godard
Y Jacques and B DreÂno, Nantes, France
Interleukin (IL)-15 is a 14±15 kDa cytokine of the 4-a-helix-bundle family that shares many
biologic activities with IL-2; however, unlike IL-2, IL-15 mRNA have been identi®ed in a variety
of tissues and cell lines including epithelial cells. This ubiquitous expression of IL-15 mRNA does
not correlate with a widespread production of IL-15 protein; indeed, IL-15 expression is regulated
at multiple levels.
Production and secretion of IL-15 have been described in the adult T cell leukemia cell line
HuT-102 and IL-15 is found at high concentrations in rheumatoid arthritis synovial ¯uid
suggesting that IL-15 secretion and production are induced by infections or chronic in¯ammatory
stimuli.
The aim of our work was to study IL-15 expression by normal human epidermal keratinocytes
stimulated by IFNa, IFNg, TNFa, IL-1a or ciclosporine A. We examined IL-15 mRNA
expression in vitro by RT-PCR and IL-15 protein production by immunocytochemistry. IL-15
mRNA levels were increased when keratinocytes were cultured in the presence of IFNg and we
detected IL-15 protein when cells were cultured in the presence of IFNa and IFNg; however, no
IL-15 induction was obtained when cells were cultured in the presence of TNFa, IL-1a or
ciclosporine A. Thus, IL-15 seems to be produced by keratinocytes only in in¯ammatory
conditions associated with a IFNg production, such as in T activated cell in®ltrates in cutaneous
lymphomas.
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Production of Interleukin-18 Binding Protein in Human Keratinocytes
J.B. Mee and R.W. Groves
Centre for Dermatology, Department of Medicine, University College London, U.K.
Interleukin-18 (IL-18) is an immunomodulatory cytokine that functions synergistically with IL-12
to induce IFNg production from NK cells and T lymphocytes, promoting Th1 and cytotoxic
responses. We have previously demonstrated constitutive production and secretion of proIL-18 in
human keratinocytes in vitro and in vivo. A speci®c antagonist of IL-18 activity, IL-18 binding
protein (IL±18 BP), has been described and these studies sought to determine expression of the
IL18 BP gene in human keratinocytes.
Production of IL±18 BP mRNA was determined by semiquantitative RT-PCR analysis of
primary human keratinocytes cultured in the presence or absence of IL-1a, IL-12, IL-18 or IFNg
(all at 100 ng per ml) for 24 h. A very weak constitutive signal was observed for IL±18 BP mRNA
but, unlike IL-18 or IL-18 receptor which appear to be transcriptionally uninducible, IL±18 BP
mRNA was readily upregulated by IFNg treatment in four separate donors. Further experiments
indicated that this induction was both dose and time dependent, with expression peaking around
24 h after exposure. Use of transcript-speci®c primers and subsequent cloning and sequencing of
the IL±18 BP RT-PCR product demonstrated that primary keratinocytes produce the A splice
variant predominantly, with minor expression of the C transcript, both of which have been
previously demonstrated to be functional. Neither of the inactive B or D transcripts were observed
in this study.
These results provide the ®rst evidence of inducible production of IL±18 BP in primary human
keratinocytes. Because IL-18 protein expression is constitutive in normal human skin it is likely
that, by analogy with the homologous IL-1 system, compensatory antagonists are required for
homeostasis. IL±18 BP currently appears to be the most regulatable member of the IL-18 system
and may have an important role in the modulation of IL-18 activity in vivo.

Distinct Roles of Protein Kinase C Isozymes in Regulating Proliferation and
Differentiation of HaCaT Keratinocytes
T. BõÂroÂ, H. Papp, J. LaÂzaÂr, G. Czifra, and L. KovaÂcs
Department of Physiology, University Medical School of Debrecen, Hungary
We have previously shown that HaCaT keratinocytes possess characteristic protein kinase C (PKC)
isozyme pattern (PKCa, b, g, d, e, h, q, z), and that the modi®cation of PKC function by the
phorbol 12-myristate 13-acetate (PMA) results in inhibition of proliferation and modi®cation of
expressions of differentiation markers. In this study, we intended to identify those PKC isoforms
that may mediate the cellular actions of PMA. Expressions of PKC isozymes and differentiation
markers (keratin 10 and 17, involucrin) were investigated by Western blotting, whereas the
proliferation of the cells was monitored by a bromo-deoxy-uridine cell proliferation ELISA kit. In
proliferating HaCaT keratinocytes, the inhibition of cellular growth by PMA was accompanied by
differential modi®cation of expressions of certain PKC isoforms. Expressions of PKCg, h and z did
not change signi®cantly; PMA, however, downregulated the PKCa, e and q but upregulated the
PKCd, showing distinct dose±response relationships in the cases of the different isoforms. In
differentiating HaCaT cells, PMA, in parallel with the modi®cation of expressions of various
differentiation markers, also modi®ed the PKC isozyme pattern of the cells; however, in these cells,
PMA downregulated the PKCa and b (also showing distinct dose±response relationships) whereas
cellular levels of the other isoforms did not change signi®cantly. Our data therefore strongly argue
for differential roles of distinct PKC isozymes in the regulation of cellular proliferation and
differentiation of HaCaT keratinocytes.
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Glutathione S-Conjugate Export Mechanism in Keratinocytes
D. Pollet, M. Brandt, T. Schmidt-Rose, and K.-P. Wittern
Hamburg, Germany
Elimination of products of xenobiotic metabolism is the ultimate step in cellular detoxi®cation and
involves speci®c transport systems. Hitherto, the presence of a glutathione S-conjugate export
mechanism in keratinocytes has not been studied in detail. Therefore, this study investigated the
transmembrane export of S-(2,4-dinitrophenyl)glutathione (GS-DNP) as model substrate. GSDNP was formed intracellularly by incubating cells with CDNB and its subsequent export into the
medium was followed spectrophotometrically.
Transport rates were found to be 12.7 6 1.8 nmol per h per 106 cells for early passage
keratinocytes (NHEK) and 12.9 6 2.2 nmol per h per 106 cells for HaCaT keratinocytes. These
rates were remarkably high compared with other cell types, among which HepG2, HeLa and
Jurkat were reported to possess high ef¯ux rates in the range of 11±14 nmol per h per 106 cells. As
published for hepatocytes, transport rates in NHEK could be reduced to 29% by inhibition of PKC
with staurosporine. Furthermore, pretreatment of cells with buthionine sulfoximine for 24 h led to
an 81% reduction in intracellular glutathione content thus impairing GS-DNP formation.
Accordingly, GS-DNP ef¯ux was only 19% of control.
These results indicate the presence of a GS-conjugate export carrier in keratinocytes that in
several aspects resembles that of multispeci®c organic anion transporters found in other tissues such
as liver, heart or intestinal epithelium.

Mitogenic Effects Induced by Mechanical Stretch in Cultures of Human Keratinocytes
S. Kippenberger, A. Bernd, A. Beck, M. Guschel, J. MuÈller, and R. Kaufmann
Frankfurt, Germany
Mechanical stretch is an ubiquitous stimulus for human skin cells in vivo which is considered to play
a role in tissue proliferation. To prove this concept, human skin keratinocytes were seeded onto
¯exible silicone dishes and stretched. In this in vitro attempt different cell densities and stretching
protocols (single stretch, cyclic stretch) were tested. Proliferation was detected by BrdU-in situstaining and by a comercial BrdU-ELISA. Additionally, possible signalling cascades underlying
mechano-transduction were investigated. By western blotting techniques and immunocytochemistry the activation state of mitogene-activated protein kinases (MAPK) was evaluated.
Both, a single stretch and cyclic stretching for 24 h caused an upregulation of BrdUincorporation up to 250% compared with controls. Interestingly, also a single stretch for 5 min was
suf®cient to accelerate BrdU-incorporation to about 200%. This mitogenic effect depended on cell
density and reached a maximum in precon¯uent and con¯uent cultures. Additionally, stretch
induced a fast but transient activation of the MAPK ERK1/2 and a moderate time-dependent
activation of SAPK/JNK.
Mechanical stretch offers mitogenic qualities in an isolated system without the need of systemical
factors. Integrins might serve as the initial mechano-receptors that transduce the signal to kinases of
the MAPK family. In particular, the stretch-mediated activation of ERK1/2 might play a key role
in stretch-induced proliferation.
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Activation and Translocation of MAP Kinases p38, JNK and ERK During Contact
Sensitization
P. Brand, S. Plochmann, J. Knop, and D. Becker
Department of Dermatology, University of Mainz, Mainz, Germany
Mitogen activated protein kinases (MAPK) are part of numerous intracellular signaling events. In
order to study signal transduction pathways involved in contact sensitization, we analyzed the
in¯uence of three structurally unrelated contact sensitizers in comparison with an irritant and
oxidative stress on MAPK activation in human monocytes. Using Western blot techniques we
found a rapid phosphorylation of MAPK p38 for all contact sensitizers tested, whereas differences
became apparent with regard to the time-course of activation of ERK and JNK, and the isoforms
involved. In addition to MAPK activation, a translocation of MAP kinases from the cytoplasm to
the detergent resistant cell fraction was induced only by contact sensitizers and not by irritative or
oxidative stress. To test the functional relevance of MAPK activation, the phosphorylation and
cellular localization of MAPK-dependent transcription factor Elk-1 was analyzed by cytologic
techniques. A nuclear staining pattern of phospho-Elk-1 was only induced by contact sensitizers
and not found after treatment with the irritant. Inhibition of the p38 and ERK-pathways with
speci®c imidazole compounds (SB203580 and U0126, respectively) had no effect on the
phosphorylation of Elk-1, suggesting that JNK can substitute for p38 and ERK with regard to the
activation of Elk-1. Hapten-induced IL1b production, as measured by ELISA, was partly inhibited
by preincubation with SB203580 or U0126, whereas the combination of both inhibitors
completely blocked this process.
Our data suggest that MAP kinases are involved in the functional events seen during the
induction phase of contact hypersensitivity.

UV Irradiation Modulates p63 Function in Human Keratinocytes by Inducing
Phosphorylation of its DNA Binding Domain
A. Costanzo,*³ M. Papoutsaki,* L. Bianchi,* K. Peris,² M. Levrero,³ and S. Chimenti*
Departments of Dermatology, University of Rome ``Tor Vergata''* and L'Aquila², Fondazione A.
Cesalpino UniversitaÁ di Roma ``La Sapienza''³
P63 gene is known to play a key role in the development of skin and cutaneous adnexa. P63
knockout mice do not develop epidermis nor cutaneous adnexa and point mutations in p63 DNAbinding domain were found in Ectrodactily Ectodermal Dysplasia Facial Cleft syndrome. We
investigated p63 functional alterations occurring after UV irradiation in a human immortalized
keratinocyte cell line (HaCat). First we examined p63 DNA binding activity in irradiated versus
nonirradiated cells. We found that DNp63, the main isoform expressed in keratinocytes which
lacks the transactivation domain, constitutively binds p53 consensus sequences on the promoter of
p21, thus inhibiting its transcription in nonirradiated cells. Interestingly, we observed that after
UV-B or UV-C irradiation, DNp63 loses its ability to bind DNA thus favouring the expression of
genes related to cell cycle arrest and apoptosis in keratinocytes. We found that DNp63 is
hyperphosphorylated 10 min after UV irradiation and for several hours after the stimulus. DNp63
phosphorylation correlates with its reduced ability to bind DNA. To identify the region of p63
phosphorylation after UV irradiation, we performed transfection experiments using p63 deletion
mutants and found that the DNA binding domain of DNp63 is the main target of UV induced
phosphorylation. The functional effects of p63 modulation after UV on keratinocytes cell cycle and
viability will be discusssed. The identi®cation of the kinases responsible for DNp63
phosphorylation will be extremely important to develop new drugs capable to modify keratinocyte
response to UV irradiation.
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P16/p14ARF and p53 Pathways after UV Irradiation of Normal Human Keratinocytes
M. Chazal, C. Marionnet, L. Michel, J.-E. Dazard,* V. Della Valle,² M.-P. Gras, F. Gallisson, N.
Sou®r, and N. Basset-SeÂguin
Inserm U532, Hospital Saint-Louis, Paris, France; *CNRS-UMR 5535, IGM, Montpellier, France;
²Inserm U434, IGM, Paris, France
The p53 protein plays a crucial role in the cellular protection against a genotoxic stress. More
recently, we and others reported that the p16 protein also participated in the response to UV. To
further precise the role of these pathways in the UV response of keratinocytes, we compared their
induction in normal human keratinocytes grown on 3T3 feeder layers, following either acute low
(30 mJ per cm2) and high (100 mJ per cm2) UVB doses, or chronic UVB exposure at the protein
level by western blot and at the mRNA level by RT-PCR. Our results showed that the
p16INK4A protein was induced 2 h after irradiation, reached a maximum at 24 h and was
maintained at 48 h. Analysis by ¯ow cytometry and BrdU staining indicated that the maximum
level of p16INK4A correlated with a late G2 phase of cell cycle. The absence of induction of its
mRNA suggests that we observed a post-transcriptionnal stabilisation of p16INK4A. This
induction was independant of the UVB dose or mode of irradiation conversely to what was
observed for p53-related genes p21 and mdm2 as these later were downregulated at 100 mJ per
cm2. Preliminary results indicated no variation of bax expression level in our experimental
conditions. On the other hand p14ARF did not seem to participate in the genotoxic stress response
in these cells. These results con®rm that p16 is another protective pathway after UV irradiation.
This could explain in part why inactivation of p16INK4A and UVB exposure participate in the
development of skin tumors.

Human Keratinocytes Respond to Osmotic Stress by p38 MAP Kinase Regulated
Induction of HSP70 and HSP27
M. Garmyn, T. Mammone,* A. Pupe, L. Declercq,² and. D. Maes*
Department of Dermatology, University of Leuven, Belgium; *EsteÂe Lauder Companies Research Park,
Melville, New York, U.S.A.; ²EsteÂe Lauder Coordination Center, Oevel, Belgium
Human skin is exposed to an environment that varies in humidity from 100% to 0%, which may
produce signi®cant hyperosmotic stress on the epidermal keratinocyte. One of the consequences of
osmotic stress is damage to proteins. Heat shock proteins (HSPs) are known to protect against stress
induced destabilization of proteins, like it is described for heat stress. We sought to investigate
whether osmotic shock induces the HSP response in normal human keratinocytes (NHK), using
Sorbitol at high molarity (100, 200 and 300 mM) to generate a drying, osmotic stress. As a positive
controle, NHKs were heat shocked (45°C for 20 min). We studied two well known HSPs: HSP27
and HSP70. Both heat shock and osmotic stress (200 and 300 mM Sorbitol) clearly induced HSP70
and HSP27 mRNA expression. The induction with osmotic stress was later and more persistent
than the induction with heat. To characterize the pathways regulating the response of NHK to
osmotic stress, we investigated osmotic stress induced activation of ERK, JNK and p38, members
of the MAP kinase family of protein kinases, using monoclonal antibodies recognizing the activated
form of the respective protein kinases. p38 MAP kinase was strongly and early (from 5 min)
activated by 200 mM and 300 mM Sorbitol. p38 MAP kinase activation peaked at 6 h for both
concentrations. 200 and 300 mM Sorbitol activated JNK moderately and later (from 30 min). ERK
was not activated within the experimental conditions tested. The speci®c p38 MAP kinase
inhibitor PD169316 almost completely blocked HSP70 and HSP27 induction by 200 mM
Sorbitol. These data indicate that NHK respond to osmotic stress by p38 MAP kinase regulated
HSP70 and HSP27 induction. This molecular pathway could be relevant for the mechanisms
regulating the response of human skin to variation in humidity.
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Effects of Interferential Current on Mitosis, Proliferation and Heat Shock Proteins in
Human Keratinocytes
N. Fackel, K. Schreml, T. Pelz, and C. Bayerl
Mannheim, Germany
Heat and UV radiation are known to induce heat shock proteins (HSP) 27 and 72 and lead to cell
cycle arrest. The aim of our investigation was to evaluate the effects of electromagnetic waves on
HSP, mitosis and proliferation.
Human keratinocytes were exposed to interferential current (IC) in cell culture inserts, later on
seeded on glass slides, grown in KGM, ®xed with methanol and acetone at different time points
(24 h, 48 h, 1 wk) and labeled by the avidin-biotin-method with MoAb against HSP 27 (clone
G3.1, 1:100), against HSP 72 (clone W27, 1:100) and the Ki 67 antigen (Mib1, 1:10).
Additionally, morphology and the colony forming ef®cacy (CFE) of keratinocytes exposed to IC
and not exposed was determined after 1 wk. The statistical analysis was performed by a multivariate
analysis of variance (General linear model of SPSS) according to the criteria labelled yes or no. The
CFE was analysed with an exact nonparametric test (Mann±Whitney).
Immunohistochemically, after 24 h 43.2% of the unexposed cells show cytoplasmic staining for
HSP27, after 48 h 52.2% and after 1 wk 81.5% cytoplasmic and nuclear staining. After 1 wk
exposed cells show the same cytoplasmic and nuclear labeling but with reduced number of
positively labeled cells (72.2%, p = 0.000). After 24 h 86.9% of unexposed cells label positive for
HSP72 in the cytoplasm and the nucleus, after 48 h 88.8% and after 1 wk 67.8%. Exposed cells
show the same staining pattern for HSP72 but with a reduced number of positively labeled cells
after 1 wk (70.8%, p = 0.000). The number of Mib 1 positive cells decreases with time (95.0%
positive unexposed cells after 24 h, 91.1% after 48 h, 69.2% after 1 wk; in exposed cells from 89.4%
after 24 h, to 83.7% after 48 h, to 67.8% after 1 wk). Exposure to IC reduces the number of Mib
positively labeled cells (over all time points 84.7% Mib positive unexposed cells versus 80.3%
exposed cells, p = 0.000). Interferential current also reduces the colony forming ef®cacy (92.5 mean
number of colonies for nonexposed cells versus 17.7 for exposed cells, p = 0.001).
At the time points studied IC does not induce ± but reduce ± HSP 27 and 72 and decreases
proliferation and CFE. These results may explain the ef®cacy of IC in management of psoriasis.

Modulation of Keratinocyte Gene Expression and Differentiation by PPAR Ligands
M. Westergaard, J. Henningsen, M.L. Svendsen,* C. Johansen,* U. B. Jensen,² L. Iversen,* L.
Bolund,² K. Kragballe,* and K. Kristiansen
Department of Biochemistry and Molecular Biology, University of Southern Denmark, Odense, Denmark;
*Department of Dermatology, Marselisborg Hospital and ²Department of Human Genetics, University of
Aarhus, Aarhus, Denmark
Recent work suggests that members of the peroxisome proliferator-activated receptor (PPAR)
subfamily play pivotal roles in epidermal differentiation and function. Here we have examined the
expression of PPARs, transcriptional cofactors and marker genes during differentiation of normal
human keratinocytes (NHK). We critically evaluated the effects of selective PPAR ligands and a
synthetic fatty acid analog, capable of activating all PPAR subtypes. PPARd is the predominant
PPAR subtype in human keratinocytes. Its expression is slightly reduced during differentiation.
Expression of PPARa and PPARg was very low in undifferentiated keratinocytes, but increased
during differentiation. No signi®cant changes in the expression of a panel of PPAR cofactors were
observed during differentiation. Administration of ligands selective for each PPAR subtype
increased expression of the epidermal differentiation marker genes involucrine (IVL) and
transglutaminase 1 (TGM1) with the PPARd-selective ligand L165041 being the most potent.
Noteworthy, incubation of keratinocytes with the synthetic fatty acid analog resulted in a robust
upregulation of the expression of IVL and TGM1 exceeding that observed with either selective
PPAR ligand or combinations of ligands. In parallel, administration of the synthetic fatty acid
analog exerted a profound effect on cellular proliferation. Taken together these ®ndings suggest
that PPAR ligands hold promise as interesting compounds for the treatment of epidermal disorders.
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Retinoic Acid Upregulates the Plasminogen Activator System in Human Keratinocytes
± Implications for Wound Healing
E. Braungart, V. Magdolen,* R. Besch, and K. Degitz
Department of Dermatology, Ludwig-Maximilians University, and *Department of Gynecology, Technical
University, MuÈnchen, Germany
The activation of the plasminogen activator system is important for the reepithelialization of skin
wounds. Keratinocytes synthesize and secrete the urokinase-type plasminogen activator (uPA) that
binds to its speci®c receptor (uPAR) on keratinocytes. Receptor-bound uPA activates cell-surface
bound plasminogen resulting in pericellular proteolysis, which facilitates keratinocyte migration.
UPA activity can be antagonized by the speci®c inhibitors PAI-1 and PAI-2. As retinoids have
been reported to accelerate epithelialization of skin wounds in animal studies and clinical settings,
we investigated the effects of all-trans retinoic acid (RA) on the plasminogen activator system in
human epidermal keratinocytes. RA (10 mM) lead to a strong increase in uPA (ELISA) and uPAR
expression (¯ow cytometry) after 24 h. At this time point, tissue type plasminogen activator (tPA),
PAI-1, and PAI-2 proteins were not or only slightly increased. Northern blot analyses revealed that
RA caused an early and only short-lived increase of PAI-1, but a prolonged induction of uPA and
uPAR mRNA levels. In order to assess the net effect of RA on activating and inhibiting
components of the plasminogen activator system, a chromogenic plasminogen activation assay was
performed. Incubation with RA caused a marked upregulation of cell-associated plasminogen
activity that was maximal after 24 h, and this upregulation was blocked by neutralizing anti-uPA-,
but not anti-tPA-, antibodies. Collectively, these data suggest that RA upregulates the plasminogen
activator system in human epidermal keratinocytes by differentially regulating activating and
inhibiting components. Activation of the plasminogen activator system may be one mechanism by
which RA exerts bene®cial effects in cutaneous wound healing.

Epidermal Repair is Associated with Transient Generation of Anti-HPV5 Antibodies
S. Majewski, M. Favre,* A. Pura, G. Orth,* and S. JablonÄska
Department of Dermatology, Warsaw School of Medicine, Warsaw, Poland; *UniteÂ des Papillomavirus,
Institut Pasteur, Paris, France
In previous studies we showed epidermodysplasia verruciformis (EV) speci®c HPV5 DNA in over
90% of hyperproliferative psoriatic lesions and HPV5 L1 antibodies in over 25% of patients.
The aim of the study was to ®nd out whether epidermal proliferation in patients with epidermal
healing after burn, in the absence of autoimmune disease, may result in generation of speci®c
anticapsid HPV5 antibodies.
Material and methods. Adult patients (n = 6), aged 23±67 y, with mostly second-degree burns
and a 2%±20% skin involvement, and children (n = 48) aged 1±13 y, with second- or third-degree
burns and 3%±15% skin involvement were included in the study. Using the ELISA based on HPV5
L1 VLPs, sera were studied repeatedly from adults between day 0 and 50 wk and from children
between day 0 and 31 wk.
Results. In adults, seroconversion was detected in ®ve of six patients between 16 and 24 wk
after burn (the sixth patient was positive from day 0). All four patients followed-up for more than
31 wk became seronegative. In six small children aged 1±4 y, the antibodies were present on day
®rst after burn. In children over 4 y of age, no preexisting anti-HPV5 antibodies were detected.
Conclusions. This study provides evidence for the generation of anti-HPV5 antibodies upon
epidermal repair process in the healthy population. The antibody response in patients with burns is
transient, and antibodies are no longer detectable after 6 mo. It is tempting to speculate that, in
contrast to the short-lasting epidermal repair after burn, the constant epidermal hyperproliferation
in psoriasis, together with genetic factors, favour the expression of EV HPVs, which could
contribute to the self-perpetuation of the disease process.
The detection of antibodies in children less than 4 y of age directly after burn could suggest a
vertical transmission of HPV5 and could account for a latent infection.
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New Functions for p21ras Dependent Signalling Pathways in Epidermal Barrier Repair
I. Haase
Cologne, Germany
The ability of skin to self renew is a vital requirement for survival in a potentially hostile
environment. Upon injury a wound healing response is initiated in epidermal keratinocytes aiming
at recovery of the epidermal barrier within a very short time. This is normally achieved by a
proliferative burst in order to replace lost tissue and by stimulation of keratinocyte motility in order
to cover the wound bed. Epidermal cell migration over the wound matrix is critical for wound
healing and its speed is determined by dynamics and extent of both cell membrane protrusion and
cell body contraction. Although the importance of several growth factors, matrix molecules and
their cell surface receptors for normal wound healing has been established little is known about the
intracellular mechanisms leading to the observed changes of keratinocyte behavior. The small GTP
binding protein p21ras integrates input signals coming from various cell surface receptors and can
selectively transduce output signals to a variety of effector molecules. Our studies indicate new
functions for p21ras and its effectors in human keratinocytes: in addition to its role in the regulation
of proliferation, differentiation and transformation p21ras can also control keratinocyte motility in
two different ways: (a) activation of the raf-MEK-MAPK pathway is necessary and suf®cient to
cause cell body contraction and increased random migration whereas (b) reorganisation of the actin
cytoskeleton via GTP binding proteins of the rho family facilitates membrane protrusion and cell
spreading.

Zinc, Copper and Manganese Enhanced Keratinocyte Migration Through a Functional
Modulation of Keratinocyte Integrins
I. Tenaud, S. Leroy, N. Chebassier, A C. Knol, and B. Dreno
Nantes, France
The migration of keratinocytes over the wound bed plays an important role in the
reepithelialization of cutaneous wounds. The trace elements zinc, copper and manganese are
used in vivo for their healing properties and their mechanism of action is still only partially known.
Thus, they have been shown both to promote keratinocyte proliferation and to modulate integrins
expression on keratinocytes.
So, the aim of this study was to determine if trace elements induce an increase of the migration
of keratinocytes and if this effect is related to the modulation of integrins by trace elements.
Two independent migration assays were used to study keratinocyte migration: the scratch assay
using normal human keratinocyte and the modi®ed boyden chamber using HaCaT cells.
Inhibition studies using function-blocking antibodies directed to a3, a6, aV and b1 subunits were
performed to investigate the modulatory effect of trace elements on integrin function. In this way,
zinc gluconate and copper gluconate increased a3, aV and b1 function whereas manganese
gluconate seems mainly able to increase the function of a3 and b1. Moreover, the stimulating
effect of these trace elements on keratinocyte migration does not appear to relate to a6 subunit.
Thus, zinc, copper and manganese enhanced keratinocyte migration and one of the mechanisms
of this effect was going through a modulation of integrins functions.

Localization of the Major Desmosomal Components in the Human Epidermis
J.R. McMillan, J.A. McGrath, M. Hatzfeld, K.J. Green, D.R. Garrod, and R.A.J. Eady
London and Manchester, U.K. Halle-Wittenberg, F.R.G. Chicago, Illinois, U.S.A.
Desmosomes are intercellular junctions comprising multiple transmembrane and cytoplasmic
molecular components. To increase our understanding of the possible molecular interactions
between desmosome components and to provide a baseline for future disease screening we
examined the ultrastructural localization of several human desmosomal plaque components.
Postembedding immunogold labelling was performed on suprabasal desmosomes in normal adult
skin. The distance between the gold particles and the plasma membrane was measured. Plakophilin
1 (n = 3, recognising both the N- and C-termini) desmocollin 3 (cytoplasmic domain) and
desmoglein (cytoplasmic domain) were localized to the outer plaque region close to the plasma
membrane. Desmocollin 1 (C-terminus) localized to the inter plaque space (midway between the
two plaques). The desmoplakin (N-terminus) and plakoglobin were localized to the outer aspect of
the inner plaque whereas the desmoplakin (C-terminal domain) was localized to the edge of the
inner plaque, close to the keratin intermediate ®laments. Plakophilin 1, the desmocollins and
desmogleins all overlapped and were mostly restricted to the outer plaque region. Desmoplakin
overlapped with plakoglobin and was closely associated with keratin ®laments adjacent to the inner
plaque. Our ®ndings suggest that the localization of plakophilin 1 favours more direct interactions
with membrane associated molecules, such as the desmocollins or desmogleins; however, we
cannot exclude the possibility of indirect interactions between different plaque components such as
desmocollin 1 and desmoplakin given these proteins large size and structure.

Persistence of Both Peripheral and Non-Peripheral Corneodesmosomes in the Upper
Stratum Corneum of Winter Xerosis Skin
M. Simon, D. Bernard,* A.-M. Minondo,² C. Camus,³ F. Fiat,² P. Corcuff,² R. Schmidt,* and
G. Serre
Department of Biology and Pathology of the Cell, INSERM CJF 9602-IFR 30, Purpan School of
Medicine, Toulouse, France; *L'OREÂAL, Life Science Research, Clichy, France; ²L'OREÂAL, Advanced
Research Laboratory, Aulnay-sous-Bois, France; ³L'OREÂAL, Research and Development, Chevilly Larue,
France
To understand the biochemical abnormalities that underlie the reduced desquamation observed in
dry skin, we analysed corneodesmosome degradation in normal and winter xerosis skin.
Western blotting of total proteins from corneocytes obtained by varnish-strippings from the legs
of 56 volunteers with normal (n = 26) or xerotic skin (n = 30) was performed using antibodies
speci®c for (corneo)desmosome proteins. Neither entire desmoplakins nor any proteolysis-derived
fragments were detected. The amounts of corneodesmosin, desmoglein 1 and plakoglobin detected
were found to be signi®cantly higher in xerotic compared with normal skin extracts. In the whole
population, the amounts of desmoglein 1 and plakoglobin were found to be correlated, but were
not related to the amounts of corneodesmosin. Conventional transmission and freeze-fracture
electron microscopy studies showed the absence of nonperipheral corneodesmosomes in the upper
stratum corneum of normal skin (n = 3) but the presence of a statistically signi®cant number of
these structures in the same layer of winter xerosis skin (n = 7).
These results support previous studies demonstrating the importance of corneodesmosome
degradation in desquamation, and more precisely de®ne the degradation process. They suggests
simultaneous proteolysis for desmoglein 1 and plakoglobin differing from that of corneodesmosin.
They reveal that the nonperipheral corneodesmosomes, which are totally degraded during
maturation of the stratum corneum in normal skin, persist in winter xerosis, probably leading to the
observed abnormal desquamation.
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Cyclooxygenase-2-Expression in the Outer Root Sheath of Anagen but not Telogen
Hair Follicles of Mouse Skin
G. Neufang, G. FuÈrstenberger, C. Leder, F. Marks, and K. MuÈller-Decker
Research Program on Tumor Cell Regulation, Deutsches Krebs-forschungszentrum, Heidelberg, Germany
The expression of the two isoforms of cyclooxygenases (COX), which exhibit similar catalytic
activities, has been investigated in hair follicles of mouse skin. In normal adult skin COX-1 is
expressed as the major isoform. Here COX-1 has been localized by immunohistochemistry to few
individual cells of the basal and suprabasal layers of the interfollicular epidermis and to the upper
part of the telogen hair follicle, which is a characteristic of 7-wk-old animals. The sebaceous glands
and deeper structures of the follicle were negative. This pattern of expression remained constant
during hair cycling (anagen, catagen, telogen).
The expression of COX-2 was barely detectable in interfollicular epidermis and telogen hair
follicles. Here COX-2 was transiently induced in keratinocytes of the interfollicular and follicular
epithelium upon cutaneous application of the phorbolester TPA for 6±18 h. In contrast, a
constitutive COX-2 expression was detected in epithelial cells of the secondary hair germ during
the early phase of the anagen hair cycle. In later phases of the anagen hair cycle COX-2 expression
occured in keratinocytes of the outer root sheath and epithelial cells of the sebaceous glands, while
no COX-expression was noted in mesenchymal cells of the dermis and of the dermal papilla.
In conclusion, in mouse backskin COX-2 expression is restricted to proliferating epithelial cells
of the interfollicular and follicular epidermis.

Prevention of Skin Barrier Damage in Allergic Contact Dermatitis: An Experimental
Model using Contact Allergy Patch Test Combined with TEWL Measurements
J.P. Hachem, K. De Paepe,* E. VanpeÂe, L. Kaufman,² V. Rogiers,* and D. Roseeuw
Department of Dermatology, Vrije Universiteit Brussel, Brussels; *Department of Toxicology, Vrije
Universiteit Brussel, Brussels; ²Department of Biostatistics and Medical Informatics, Vrije Universiteit
Brussel, Brussels
We have recently shown that nickel-induced contact allergy patch (CAP) test is a suitable method
for studying the skin barrier function under allergic contact dermatitis (ACD) conditions in double
blind human models. Recent data suggest that certain cream formulations may decrease skin
susceptibility to irritants. The aim of this study was to use the CAP test human model system to
study the role of barrier creams in the prevention of skin barrier damage in ACD. Fifteen nickel
patch-test-positive female volunteers with a median age of 29.5 y (range 23±38) were included in
the trial. Bioengineering parameters (TEWL, Stratum corneum hydration) and clinical score
(erythema, papulation and itching) were evaluated. On day 1, four test sites areas were determined
symmetrically on the right and left forearms at 5 and 10 cm starting from the wrist. After measuring
of the parameters mentioned two emulsion creams were applied on all volunteers: a barrier cream
and a poor emulsion with no effect on barrier function. These creams were applied twice daily on
two test sites areas during 3 wk and the two application sites were randomly varied from one
patient to another. On day 21, after measuring the parameters mentioned, four closed patch tests
using Extra Large Finn Chamber were applied symmetrically on each forearm for 48 h: three
contained 5% nickel and were applied on two treated sites and one nontreated site, the last patch
test contained 0.9% physiologic serum on the remaining nontreated site. Further evaluation was
done after the induction of ACD at days 24 and 26. At these time points, the mean TEWL values
on the barrier cream 3 treated sites were signi®cantly improved when compared with the values of
the nontreated sites and to the poor emulsion. At day 26 the mean values of SC hydration and the
clinical score on the barrier cream 3 treated site were signi®cantly improved when compared with
values of the nontreated site and poor emulsion treated one. In conclusion long-term treatment
with a barrier cream exerts a preventive effect on skin barrier damage and susceptibility to allergens
in ACD. On the contrary emulsions with no barrier cream properties may increase skin barrier
alterations after ACD and thus also vulnerability to allergens. This observation raises the question
whether certain dermatologic preparations used for skin hydration in atopic dermatitis are in
modulating skin exposure and susceptibility to allergens or on the contrary exert a negative effect.

Microdialysis to Compare the Percutaneous Absorption of Topical Antiviral Agents
C.J. Morgan, A.G. Renwick, and P.S. Friedmann
Southampton, U.K.
Penciclovir (PCV) and acyclovir (ACV) are acyclic nucleosides that are applied topically for the
treatment of herpes simplex. As a class acyclic nucleosides are water soluble and so have relatively
poor skin penetration. We used PCV as an example of an acyclic nucleoside analogue to investigate
the role of local factors; the stratum corneum, vehicle, skin hydration and cutaneous blood ¯ow,
on percutaneous absorption in man. To clarify that a class effect was being observed, absorption of
ACV was compared with PCV. The volar surface of the forearm was anaesthetized (EMLA) in
healthy volunteers. Microdialysis probes (2 kDa cut off) were inserted intradermally (mean depth
0.63 mm (ultrasound measurement)). Ringers solution with 5 mg per ml noradrenaline was perfused
at a rate of 5 ml per min and dialysate collected hourly for 5 h. Without noradrenaline-induced
vasoconstriction, PCV absorption was below HPLC detection levels. PCV cream (1%) applied to
normal skin (n = 16) resulted in a mean area under the curve (AUC) of 13.52 ng per ml h (SE 3.61).
Hydration of the skin with white soft paraf®n prior to PCV cream application (n = 6) did not
enhance PCV absorption (mean AUC of 3.88 ng per ml h (SE 1.47)). In seven subjects disruption
of the stratum corneum by tape stripping to glistening prior to PCV application increased the AUC
from 14.08 ng per ml h (SE 4.01) to 20180 ng per ml h (SE 3779) (p < 0.01, paired t-test). The
absence of noradrenaline in the perfusate reduced the AUC by 18 times. Similar results were
obtained for absorption of 5% ACV cream; the mean AUC rising from 20.21 ng per ml h (SE 14.3)
to 18800 ng per ml h (SE 11700) after stripping (n = 4; p < 0.01). The addition of the penetration
enhancers dimethyl sulphoxide (DMSO), propylene glycol and sodium lauryl sulphate (SLS) in
separate studies to penciclovir cream did not increase its absorption through intact skin.
The stratum corneum is a major barrier to the absorption of acyclic nucleosides as its removal by
tape stripping increases ACV and PCV absorption by a factor of approximately 1000. This barrier is
not overcome in vivo with the penetration enhancers DMSO, propylene glycol or SLS at sub
irritant concentrations. Local blood ¯ow is a major determinant of local tissue concentrations of
drugs.
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Guidelines and Novel Techniques for the Accurate Classi®cation of Hair Cycle Stages
S. MuÈller-RoÈver, B. Handjiski, and R. Paus
Hamburg, Germany
In order to recognize even subtle alterations of hair follicle growth after pharmacologic
manipulation or in mutant mice, it is critically important to be able to identify and accurately
classify all substages of the normal murine hair cycle. As this is a fairly dif®cult task, we have
developed a set of simple and pragmatic classi®cation criteria for the murine hair cycle that employs
traditional morphologic and new immunohistologic markers. The basic classi®cation criteria
include volume and shape of the dermal papilla (DP) (round and compacted during telogen,
enlarged and oval during anagen VI), its location in relation to the epidermis and the panniculus
carnosus (fully surrounded by dermal ®broblasts during telogen; deep in the subcutis during
anagen) as well as presence or absence of stage-speci®c HF compartments such as the inner root
sheath, the developing hair shaft and the club hair, the developing bulb, the regressing epithelial
strand (ES) and the connective tissue sheath (CTS) tail. Additional, new criteria rely on the
immunohistochemical analysis of the following markers: interleukin-1 receptor type I and
transforming growth factor b receptor type II as markers for de®ned epithelial HF compartments,
the number of TUNEL + keratinocytes as a marker for catagen-associated apoptosis, and neural
cell-adhesion molecule (NCAM) as well as alkaline phosphatase activity as a marker for the DP and
the perifollicular CTS. These staging parameters offer a useful tool when screening new mouse
mutants or mice drug-treated for even discrete abnormalities of HF cycling in a highly
standardized, reproducible, easily applicable, and quanti®able manner.

Induction of MAP-Kinases JNK and ERK during Permeability Barrier Repair does not
Require p55 TNF Receptor
K. KoÈhler, K. Mielke, T. Herdegen, and E. Proksch
Kiel, Germany
C-Jun N-terminal kinases (JNK, also called stress activated protein kinases) and the extracellular
signal responsive kinases (ERK) are activated in response to extracellular stimuli and mediate signal
transduction from the cell surface to the nucleus by cytokines. The speci®c functions of MAPkinase isoforms, encoded by different genes are only known in part. JNK-1 is involved in T
lymphocyte maturation and ERK-2 in mitogenesis. MAP-kinases JNK and ERK are strongly
activated by TNF. Previously, we showed the importance of the TNF signaling pathway,
including p55 TNF receptor, TNF adapter protein FAN, sphingo-myelinase, and ceramide for
skin permeability barrier repair. Here, we examined if further downstream signals JNK and ERK
are activated by barrier disruption and if the activation depends on p55 TNF receptor and FAN
adapter protein. After experimental permeability barrier disruption we determined the activities of
MAP-kinases JNK-1 and ERK-2 by speci®c solid phase kinase assays in normal, p55 TNF receptor
de®cient, and FAN de®cient mice. We found in normal (wild-type) mice that JNK-1 activity was
increased at 0.5±48 h after treatment, with maximal induction after 10 h (2.5-fold increase). ERK-2
activity was increased 3.5-fold at 0.5±3 h after barrier disruption. Induction of JNK-1 and ERK±2
after barrier disruption also occured in p55 TNF receptor de®cient and FAN de®cient mice. We
suggest that activation of JNK and ERK during barrier repair could be related to in¯ammation and
proliferation, respectively. Induction of JNK-1 and ERK-2 does not require p55 TNF receptor or
FAN adapter protein, suggesting alternative activating mechanisms (e.g.. IL-1).

Tight Junction Proteins Occludin and Claudin are Expressed in Human Epidermal Skin,
Foreskin Keratinocytes and HaCat Keratinocytes
B. Tebbe, C. Schwarz, J. Mankertz,* C.E. Orfanos, and J. D. Schulzke*
Departments of Dermatology and *Gastroenterology, University Medical Center Benjamin Franklin, Free
University of Berlin, Berlin, Germany
Tight junction proteins are a hetereogenous group of proteins necessary for cell-to-cell contacts
and responsible for the barrier function in epithelial cells. Recently, occludin and claudin were
identi®ed in various cell populations. The occurrence of this tight junction proteins in human
epidermal cells is unknown. We investigated the expression in human keratinocytes in vivo and in
vitro.
mRNA expressions of occludin and claudin 1, 2, 4, 7, 8 were examined in human epidermal
skin of healthy individuals, foreskin keratinocytes and HaCat keratinocytes by nothern blot
technique. Occludin and claudin 1 were expressed in all cell populations. Claudin 4, 7, 8 were
completely negative. Claudin 2 was negative in human epidermal skin, foreskin keratinocytes and
in two of three experiments in HaCat keratinocytes.
We could demonstrate for the ®rst time expression of occludin and claudin in human
keratinocytes in vivo and in vitro. The expression of these tight junction proteins in skin diseases and
its function has to be elucidated.
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Augmentation of Lipogenesis in Differentiated Hamster Sebocytes in which Ratio of
G2/M Phase in Cell Cycle Relatively Increases
N. Endo, T. Sato, and A. Ito
Department of Biochemistry, Tokyo University of Pharmacy & Life Science, Tokyo, Japan
Sebaceous gland cells (sebocytes) are specialized epithelial cells. Differentiation of sebocytes is
characterized by the accumulation of lipid droplets in cytoplasm; however, the relation of cell cycle
and the biosynthesis of lipids has not been examined in differentiated sebocytes. Therefore, we
investigated the cell cycle and the proliferative activity in the differentiated hamster sebocytes. The
intracellular lipid droplets were stained with BODIPY or Nile Red ¯uorescent reagent and then
the differentiated and undifferentiated cells were classi®ed by ¯ow cytometry. The cell cycle was
also determined by ¯ow cytometry after incorporation of propidium iodide. When the hamster
sebocytes were cultured in DMEM/Ham F12 with 6% fetal bovine serum and 2% human serum
for 2 wk, about 45% of the cells was differentiated. The scale of forward and side scatter in ¯ow
cytometry and the ¯uorescence intensity in the differentiated cells were larger than those in the
undifferentiated ones. In addition, the percentage of cells in G2/M phase increased (4-fold)
accompanying with the augmentation of Cyclin B1 expression in the differentiated sebocytes. On
the other hand, when the differentiated and undifferentiated sebocytes were separated by density
gradient centrifugation in Percoll, about 90% of the cells in the least dense fraction was Nile Redpositive. Moreover, the differentiated sebocytes were able to proliferate by measuring the
incorporation of [H3]thymidine. These results suggest that the differentiated hamster sebocytes
accumulate relatively in the G2/M phase of cell cycle and still possess the proliferative activity with
augmenting the lipogenesis.

Growth Factors Augment Proliferation of Hamster Sebocytes and Inhibit the
Accumulation of Intracellular Lipid Droplets In Vitro
A. Ito, N. Endo, T. Sakiguchi, K. Kitamura, Y. Kohno, and T. Sato
Department of Biochemistry, Tokyo University of Pharmacy & Life Science, Tokyo and Shiseido Research
Center, Shiseido Co., Ltd, Yokohama, Japan
Development of sebaceous glands is known to be dependent on androgens in vivo. The
proliferation of human sebocytes were also enhanced by administrating testosterone and epidermal
growth factor (EGF). Furthermore, the androgens induce the differentiation of sebocytes, in which
the abundant accumulation of intracellular lipid droplets is observed. We have recently established
the culture system of hamster sebocytes and investigated the proliferation and differentiation of
hamster sebocytes by androgens and various growth factors. When the hamster sebocytes were
cultured in DMEM/Ham F12 with 6% fetal bovine serum and 2% human serum in the presence or
the absence of 5a-dihydrotestosterone (5a-DHT), EGF, transforming growth factor-a (TGF-a),
basic ®broblast growth factor (bFGF) and keratinocyte growth factor (KGF), the proliferation of
the sebocytes was measured by the incorporation of alamer blue reagent. Like 5a-DHT, EGF,
TGF-a and bFGF stimulated the cells to proliferate in a time- and a dose-dependent manner.
DNA contents increased 3-, 2.5- and 1.8-fold in EGF-, TGF-a- and bFGF-treated sebocytes,
respectively, for 2 wk; however, KGF had no stimulatory effect on the proliferation of sebocytes.
On the other hand, all growth factors tested suppressed the accumulation of intracellular lipid
droplets by measuring the level of triglyceride whereas 5a-DHT augmented the accumulation of
lipids. These results suggest that EGF, TGF-a and bFGF but not KGF participate in the
proliferation of hamster sebocytes. Furthermore, the evidence that the lipogenesis in the sebocytes
was suppressed by the growth factors suggests that unlike the case of androgens the proliferation of
hamster sebocytes may not always associate with the formation of intracellular lipid droplets.
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Anti-Lipogenic Factors in Cultured Hamster Sebocytes
T. Sato, N. Imai, T. Sakiguchi, K. Kitamura, Y. Kohno, and A. Ito
Department of Biochemistry, Tokyo University of Pharmacy & Life Science, Tokyo and Shiseido Research
Center, Shiseido Co., Ltd, Yokohama, Japan
The sebaceous gland is an important skin appendage and sebum exertion is associated with
maintaining normal cutaneous functions. Development of sebaceous glands is dependent on
androgens in vivo and sebocytic differentiation sequentially occurs with accumulating abundant
cytoplasmic lipids. In addition, the augmentation of lipogenesis causes sebaceous gland disorders
such as acne vulgaris; however, the regulation of lipogenesis in sebaceous glands remains unclear.
We have recently established the culture system for hamster sebocytes from the auricles and
investigated the regulation of lipogenesis in the cultured hamster sebocytes. When the sebocytes
were cultured in DMEM/Ham F12 with 6% fetal bovine serum and 2% human serum for 2 wk,
intracellular lipid droplets were observed in most sebocytes by staining with oil red O. Epidermal
growth factor (EGF), retinoic acid (RA) and Vitamin D3 (VD3)±treatment decreased the
lipogenesis whereas 5a-dihydrotestosterone and a prostanoid synthesis inhibitor, indomethacin
(IND) augmented the formation of lipid droplets in hamster sebocytes. The gas chromatograph
analysis showed that the intracellular lipids consisted of mainly triglyceride (TG) (71.8%), and
WAX ester (3.6%), cholesterol (18.0%) and free fatty acid (6.6%) were minor components. EGF
and RA decreased the intracellular accumulation of TG and free fatty acid in the sebocytes. VD3
slightly decreased TG level but augmented the accumulation of WAX ester (1.3-fold). In contrast,
IND augmented the accumulation of TG (3.2-fold) and WAX ester (1.3-fold); however, there was
no difference in the cholesterol level by these treatments. These results suggest that EGF, RA, VD3
and endogenous prostanoids may function as suppressors for the regulation of lipogenesis in
hamster sebocytes.

The PPAR Ligands ETYA, WY14643, LY171883, Clo®brate, BRL49653 and
Prostaglandin J2 Inhibit Sebaceous Lipogenesis whereas the PPAR Ligand Beza®brate
is Ineffective
M.M.T. Downie, D.A. Sanders, D.M. Stock, L.M. Maier, and G.T.E. Kealey
Cambridge, U.K.
We have tested the PPARa, PPARg and PPARd ligands ETYA, WY14643, LY171883,
clo®brate, BRL 49653, prostaglandin J2 and beza®brate to investigate if they can regulate sebaceous
lipogenesis and DNA synthesis in the 7 d organ maintenance model.
Sebaceous glands were isolated from male chest and maintained for 7 d in the presence of 0,
0.01, 0.1, 1 and 10 mM ligand and rates and patterns of sebaceous lipogenesis and DNA synthesis
were determined.
The PPARa ligands ETYA, WY14643, LY171883 and clo®brate signi®cantly inhibited rates of
lipogenesis at 1 and 10 mM with only ETYA showing signi®cant reduced rates of DNA synthesis at
10 mM. The PPARg ligands BRL 49653 and prostaglandin J2 signi®cantly inhibited rates of
lipogenesis at 10 mM but had no effect on DNA synthesis. The PPARd ligand beza®brate had no
effect. Further, we analysed the patterns of sebaceous lipids upon treatment with PPAR ligands.
Differences could only be observed for the PPARa ligands LY171883 and WY14643, where the
sebaceous speci®c lipids squalene, wax esters and TAG were signi®cantly reduced compared with
the control and compensated for by an increase in cholesterol and phosphatidylcholine.
These data suggest that PPARa and PPARg have a regulatory role in the organ maintained
human sebaceous gland; further study of these and other nuclear hormone receptors is required to
elucidate their function in the human sebaceous gland.
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MIA (Melanoma Inhibitory Activity) Adopts a SH3 Domain-Like 3-Dimensional
Structure
A. Bosserhoff, R. Stoll,* C. Renner,* D. Ambrosius,² M. Golob, I. Hochkeppeler, W. Voelter,³
and R. Buettner, and T.A. Holak*
Institute of Pathology, RWTH Aachen; *Max Planck Institute of Biochemistry, Munich; ²Roche
Diagnostics, Penzberg; ³University of TuÈbingen, Germany
Analysing the function of MIA, a protein strongly expressed in melanoma cells but not in
melanocytes, we determined strong inhibition of attachment by MIA when melanoma cells are
plated onto ®bronectin, laminin and tenascin. No inhibition of attachment to collagen type I, II
and IV, HSPG and vitronectin was observed.
Recently, we could solve the 3-dimensional structure of MIA using NMR techniques. MIA
adopts a SH3 domain-like fold with two perpendicular, antiparallel, three- and ®ve-stranded bsheets. In addition, two disul®de bridges are present in MIA connecting C13 with C18 and C36
with C107. In contrast to known structures with the SH3 domain fold, MIA contains an additional
antiparallel b-sheet at the N-and C-terminus, and is a single domain protein. MIA is the ®rst
extracellular protein found to have a SH3 domain fold. A phage display experiment generated
proline rich heptapeptide sequences, typical for SH3 domain ligands, which bind to human MIA.
The structure may explain the role of MIA in metastasis in vivo: binding to proline-rich regions in
®bronectin, laminin and tenascin competes with integrin binding, thus detaching the cells from the
extracellular matrix.

Identi®cation of HMG-1 as Transcription Factor Regulating MIA Expression
I. Poser,1 M. Golob,1 R. Buettner, and A. Bosserhoff
Institutes of Pathology, University of Aachen, Germany
1Both authors contributed equally.
The expression of MIA, a protein strongly expressed in melanoma cells but not in melanocytes, is
strictly regulated by its promoter region.
Recently, we determined a 30 bp small transcriptional activator region in the MIA promoter
leading to speci®c expression in melanoma cells but not in primary melanocytes. Gel mobility shift
assays and South-western blotting revealed the existence of nuclear proteins binding to this region
and speci®cally expressed in melanoma cells. By mutating this region and analysing its activity in
luciferase assays and binding in gel mobitlity shifts we could pin down the regulation on two
essential base pairs in the region. By an initial small-scale af®nity puri®cation we could isolate a
protein of approximately 36 kDa, speci®cally expressed in melanoma cells, which we refer to as
MATF (``melanoma associated transcription factor''). Peptide sequencing showed MATF to be
HMG-1, a transcription factor belonging to the ``high mobility group'' proteins. By RT-PCR and
Western blotting strong expression of HMG-1 in melanoma cells was revealed, whereas in
melanocytes just small amounts of mRNA and protein was found. A role of HMG-1 in melanoma
development and progression is now to be evaluated.
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cDNA Array Analysis of RNA Isolated from Laser-Capture Microdissected Tissue
Allows Molecular Pro®ling of Melanocytic Lesions
B. Becker, T. Vogt, M. Landthaler, and W. Stolz
Department of Dermatology, University of Regensburg, Regensburg, Germany
The initiation, transformation and progression of melanocytic cells is most probably a process
caused by accumulation of poorly characterized alterations of gene expression. Until now
differential gene expression could be analysed only in a one by one fashion using techniques like
RT-PCR, in situ hybridisation or immunohistochemistry, which are not suitable for a
simultaneous analysis of the complex changes of gene expression that most probably accompany
the evolution of melanocytic lesions. Expression analysis of thousands of genes simultaneously is
the major achievement of cDNA array technology. Up to now the systematic analysis of gene
expression patterns of melanocytic lesions by the cDNA array approach was hampered by
limitations caused by the minute amounts of tissue available from clinical tissue samples. In order to
solve these problems we established a protocol to generate complex probes for the hybridisation of
cDNA arrays from as little as 50 ng of total RNA isolated from laser-capture microdissected
melanocytic cells. Hybridizing cDNA arrays obtained from the ressource center/primary database
(German Human Genome Project) with more than 25.000 cDNAs deposited on nylon
membranes, we could detect reproducible patterns of hybridisation signals of about 800 cDNAs.
Roughly 1% of these cDNAs showed a different hybridisation signal comparing different stages of
melanoma initiation and progression. Our data demonstrate that the cDNA array analysis of lasermicrodissected tissue is feasable also with melanocytic lesions which offer only minute amounts of
total RNA. Therefore this technique opens the gateway to molecular diagnosis of melanocytic
lesions.

The Adenovirus E1A Gene Product Inhibits Metastatic Potential in Melanoma Cell Lines
Through an Inhibition of Tissue Factor Activity
C. VoigtlaÈnder,*² A. Rand,* M.R. Pittelkow,³ and M.J. Getz*
*Department of Molecular Biology and Biochemistry, Mayo-Clinic, Rochester, U.S.A.; ³Department of
Dermatology, Mayo-Clinic, Rochester, U.S.A.; ²Department of Dermatology, University of Erlangen,
Germany
Tissue factor (TF), the cellular initiator of blood coagulation has been implicated as a determinant
of metastatic potential of melanoma cells in experimental systems; however, little is known of the
mechanisms that regulate TF expression, and hence metastatic potential. In this study we show that
TF expression in murine melanoma cells is mediated primarily at the transcriptional level and is
dependent upon speci®c AP-1 DNA binding complexes. Highly metatastatic clone M4 cells
expressed high levels of both TF activity and speci®c AP-1 DNA complexes while weakly
metastatic clone C10 cells displayed much reduced levels of both. In transient transfection
experiments, the adenovirus E1A 12S gene product effectively repressed transcription of a TF
reporter gene while clonal derivatives stably expressing E1A exhibited greatly reduced endogenous
TF procoagulant activity. The ability of E1A to repress TF promoter activity was found to be
independent of an intact pRb binding domain, however, seemed to be dependent upon intact
CBP/p300 binding domains, suggesting the involvement of CBP/p300 in mediating AP-1
dependent TF transcription in melanoma cells. Importantly, suppression of TF procoagulant
activity in E1A expressing M4 cells correlated with a strong inhibition of metastatic potential
following intravenous injection in SCID mice. These data suggest that the ability of E1A to inhibit
metastasis of murine melanoma cells is mediated, in part, through an inhibition of TF gene
expression.
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Arti®cial-Mitogen Free Culture of Human Epidermal Melanocytes
G. Szabad, A. Pivarcsi, Zs. Bata-CsoÈrgoÄ, M. SzeÂll, A. Kenderessy SzaboÂ, L. KemeÂny, and A.
Dobozy
Szeged, Hungary
Culture of normal human melanocytes is a widely used model system to study melanogenesis and
melanocyte-related diseases. The isolation and subsequent culture of melanocytes have been so far
achieved with the use of tumor promoters 12-O-tetradeconyl phorbol-13-acetate (TPA) and
cholera toxin (CT) to enhance melanocyte growth and to suppress keratinocyte and ®broblast
growth. We aimed to establish an arti®cial-mitogen free melanocyte culture. Adult and infant
epidermal melanocytes were isolated and cultured in AIM-V and Keratinocyte-SFM media
(vol:vol) supplemented with 2.5% foetal bovine serum, 5 ng per ml epidermal growth factor, 50 mg
per ml bovine pituitary extract (all from Gibco Laboratories), but no TPA or cholera toxin. So far
we have established 27 cultures from different donors. Cell-yields were similar to cultures with
TPA (10 ng per ml). The cultured cells showed the classical melanocyte morphologic characters.
We veri®ed the identity of the cultured cells with MEL-5 and S100 protein staining and tyrosinase
mRNA expression. Cultured melanocytes retained their pigmentation in general only until the
sixth passage, although tyrosinase mRNA expression remained detectable even at the tenth passage.
We describe a new, simple, easily reproducible culturing method to gain pure human epidermal
melanocytes cultured under more physiologic conditions.

Increased H2O2 Production in Cells of Active Vitiligo Patients
M.L. Dell'Anna, V. Maresca, G. Leone, P. Iacovelli, and M. Picardo
Istituto San Gallicano, Roma, Italy
We have previously reported an imbalance of the antioxidants in cultured vitiligo melanocytes
correlated with an increased sensitivity to pro-oxidants. To evaluate whether these alterations are
limited to melanocytes or can be detected even in other cells the antioxidant status was determined
in the peripheral mononuclear cells (PBMNC) from 25 patients with active vitiligo. As compared
with the values of PBMNC from 40 normal subjects, age and sex matched, in active vitiligo
patients was detected an increased total Superoxide Dismutase activity, particularly CuZnSOD, a
decrease of Catalase activity, without modi®cation of Glutathione peroxidase, and a decrease of
Vitamin E concentration; moreover a signi®cant higher H2O2 concentration (dichloro¯uorescein
diacetate, 158 vs 135 median ¯uorescence, p < 0.0001), and a marked depolarization (p < 0.05) of
the mitochondrial membrane using JC-1 probe were detected, reduced by Cyclosporin treatment.
Exposure to cumene hydroperoxide (0.6, 1 and 3 mM) induced a signi®cant percentage of early
apoptotic cells (Annexin V+ 15%) associated with a further increase of mitochondrial membrane
depolarization. Our results support the role of an oxidative stress in the pathogenesis of vitiligo and
we speculate that the antioxidants alteration could be due to mitochondrial abnormalities.

Use of MelanodermTM, an Epidermal Model Containing Functional Melanocytes, to
Study Modulators of Skin Pigmentation
M. Klausner, P. Neal, B. Breyfogle, and J. Kubilus
MatTek Corporation, Ashland, Massachusetts, U.S.A.
There is considerable interest in developing both cosmetic and pharmaceutical formulations that
cause darkening or lightening of the skin. These products are utilized to cosmetically alter one's
natural skin color, to provide natural protection from UV irradiation (by increasing melanin
content of the skin), or to combat skin pigmentation disorders such as melasma, postin¯ammatory
hyperpigmentation, and other hyperpigmentation lesions. In order to aid in the development and
testing of such products, we have produced MelanoDerm, a highly differentiated, threedimensional tissue culture model of human epidermis that contains normal human melanocytes
(NHM) and keratinocytes (NHK). Using cultures containing NHM from black (B) donors, the
effects of known stimulators of melanogenesis were investigated. Over a 3-wk period, melanocytes
within control cultures remained dendritic but did not signi®cantly increase the bulk pigmentation
of the tissue. The addition of 10±7 M a-MSH had little effect on the melanocytes or bulk
pigmentation; however, 3 ng per ml b-FGF increased melanocyte number and 10±8 M endothelin1 (EN-1) increased melanocyte dendricity. Both b-FGF and EN-1 increased tissue darkening
slightly; however, the combination of b-FGF with either EN-1 or a-MSH dramatically increased
the bulk pigmentation of the tissues. In additional experiments, the addition of vitamin D-3 no
effect on the darkening of the tissue. Finally, experiments using melanocytes derived from Asian
(A) and Caucasian (C) donors yielded tissues of varying phototypes with pigmentation levels
following the expected order: B > A > C. These results suggest that this model will be useful to
study melanogenesis, arti®cial tanning, and other pigmentation phenomena of skin in vitro.

The Transcription Factors SOX9 and SOX10 are Melanocyte Autoantigens Related to
Vitiligo in Autoimmune Polyendocrine Syndrome Type I
H. Hedstrand, O. Ekwall, M.J. Olsson, E. Landgren, H.E. Kemp, A. Weetman, J. Perheentupa, E.
Husebye, J. Gustafsson, C. Betterle, O. KaÈmpe, and F. Rorsman
Uppsala, Sweden
Vitiligo is a common symptom in patients with the autosomal recessively inherited autoimmune
polyendocrine syndrome type I (APS I).
Patients with APS I are known to have high-titre autoantibodies directed against various tissuespeci®c antigens. Using sera from APS I patients for immunoscreening of a cDNA-library from
human scalp and subsequent subcloning we have identi®ed the transcription factors SOX9 and
SOX10 as novel autoantigens related to this syndrome. Immunoreactivity against SOX9 was found
in 14 (15%) and against SOX10 in 18 (20%) out of the 91 APS I sera studied. All the patients
reacting with SOX9 also showed reactivity against SOX10, suggesting cross-reactive epitopes.
Among the 19 patients with vitiligo 11 (58%) were positive for SOX10 (p < 0.0001). Furthermore,
three of 93 sera from patients with vitiligo unrelated to APS I also showed strong reactivity against
SOX10, which may indicate a more general role of SOX10 as an autoantigen in vitiligo. SOX10
mRNA and protein expression was detected in human skin melanocytes by use of RT-PCR,
Western blot and indirect immunohistochemical techniques. Association with alopecia areata is
present in 60% of the APS I patients with vitiligo and 67% of these patients were SOX10 reactive,
suggesting a possible role for melanocytes in the development of alopecia areata in patients with
APS I.
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No Mutations of p53 in Melanocytes In Vitro after UV-Irradiation
M. Tronnier, M. Alexander, W. LoÈntz, and J. Brinckmann
Department of Dermatology, Medical University of LuÈbeck, LuÈbeck, Germany
It has been described that mutations of the tumor suppressor protein gene p53 are involved in the
pathogenesis of sun-induced epithelial skin cancer. No clear correlation of p53-mutations and
development of melanoma has been documented so far.
To investigate if UV-light is able to induce genomic changes of the p53 gene we irradiated
melanocytes (Clonetics, San Diego, U.S.A.) in vitro with UVB (30, 50, 100 mJ per cm2) and UVA
(30, 50, 100 J per cm2). Extracted DNA was screened for DNA-mismatches using the Non
Isotopic RNase Cleavage Assay (NIRCA) (Ambion, Austin, U.S.A.), which has been described as
a suitable tool for mutation screening (PNAS 94:10895±10900, 1997). After transcription to RNA
and hybridization, mutations were detected by ribonuclease cleavage of the target RNA containing
the base pair-mismatches. The cleavage products were stained with ethidium bromide, visualized
by UV and documented by a digital documentation system. The following primers were used in
our study: fragment #1 (exon 5±6), fragment #2 (exon 7), fragment #3 (exon 8±9) (Ambion).
The irradiated probes did not show any differences compared with the nonirradiated controls
whereas the positive control of the kit reliably showed the mutation. As an additional positive
control HACAT cells were tested with NIRCA and found to be positive in two known exons.
In conclusion, we have not been able to demonstrate any mutations of the p53 gene after UVirradiation of melanocytes in vitro, which would have underlined the role of UV-light in
carcinogenesis in malignant melanoma.

CD95 and CD95 Ligand Expression in very Thin Melanoma
L.A. Fear®eld, A. Rowe, N. Francis*, C. Fisher², R.M. MacKie,³ M.E. Gore², and C.B. Bunker
Imperial College School of Medicine (START Laboratory), Chelsea & Westminster, Charing Cross* and
Royal Marsden² Hospitals, London and ³University of Glasgow, U.K.
Apoptosis is known to play a major role in cancer progression and the CD95/CD95 ligand system
has been shown to correlate with tumorigenicity in malignant melanoma (MM). Most patients
with very thin MM (Breslow thickness < 0.76 mm) are cured by excision; however, 2%±10%
relapse with local or metastatic disease. Previous studies have shown lack of expression of CD95L
in very thin MM. We have sought to correlate the expression of CD95 and CD95L in relapsing
and nonrelapsing very thin MM.
Thirteen patients (M:F 5:8, mean age 43 (23±63) y) were identi®ed with very thin relapsing
MM (mean Breslow thickness of 0.57 mm, IQR 0.4±0.7) and compared with six controls (M:F
3:3, mean age 41 (23±57) y: mean Breslow thickness of 0.63 mm, IQR 0.49±0.71) who had been
followed up for at least 10 y. Immunohistochemistry was performed on formalin ®xed sections
with anti-CD95L and anti-CD95 antibodies. Tumors were scored for intensity of IR on a scale of
0 (no or weak IR) to 4 (very intense IR) relative to adjacent normal epidermis. The percentage of
cells at each intensity was recorded for each tumor.
There were no signi®cant differences (Mann±Whitney U-test) between patients and controls in
either CD 95 IR (patients: median 1.3, IQR 0±2.85; controls: 1.0, 0±2.68) or CD95L IR (patients:
2.23, 1.2±3; controls: 2.14, 1.4±2.9). These results demonstrate that CD95L is expressed very thin
MM but do not show a correlation between tumorigenicity and CD95L IR. CD95 expression was
low in all cases and controls, suggesting that MM cells may escape the normal immune surveillance
of CD95L-expressing lymphocytes.
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Immunophenotipycal and Metabolic Effects of Human Stem Cell Factor (HSCF) on
Metastatic Melanoma Cells (MMC) In Vitro
F. Prignano, S. Moretti, G. Gerlini, P. Cappugi, N. Pimpinelli, and B. Giannotti
Department of Dermatological Sciences, University of Florence. Florence, Italy
MMC are usually characterized by the expression of many adhesion molecules and by the
production of soluble factors, most of which are induced by speci®c cytokines able to affect MMC
by autocrine and paracrine mechanisms. HSCF is a cytokine able to stimulate the proliferation,
maturation and migration of melanoblasts along their differentiation pathway, but also to preserve
the homeostasis of mature melanocytes. MMC obtained from a subcutaneous melanoma metastasis
were cultured in basal conditions and in the presence of HSCF. Next to speci®c
immunophenotypical melanocytic markers, such as S-100 and HMB45, different cytokines as
IL-6, IL-8, IL-10, the granulocyte macrophage-colony stimulating factor (GM-CSF) and the
subunit b3 of integrins (relevant biologic markers variously expressed during tumor progression)
were also evaluated. The metabolic activity of MMC was investigated through the expression of
the two nitric oxide synthases (NOS) isoforms: constitutive NOS (cNOS) and inducible NOS
(iNOS), both leading to the production of nitric oxide (NO), an important biologic messenger
involved in carcinogenesis. In basal conditions, MMC expressed S-100 and HMB45 antigens and
the subunit b3 of integrins; IL-6, IL-8 and IL-10 were variously expressed, while GM-CSF was
never expressed. The addition of HSCF to the culture medium abrogated the expression of
HMB45 and induced the expression of GM-CSF, with a nonsigni®cant difference for the other
cytokines. All MMC, in basal conditions and upon conditionment, expressed both NOS. The
results of this study show that HSCF exerts some biologic changes on MMC, as it abrogates
completely the expression of an important melanocytic marker as HMB45 and induces the
expression of GM-CSF by MMC devoid of it in basal conditions. On the contrary, it proves to
have no effect on the metabolic activity of MMC, evaluated through the expression of cNOS and
iNOS.

Expression of DNA Mismatch Repair Enzyme hMSH2 in Malignant Melanoma In Vivo
and In Vitro
K. Rass,* P. Gutwein,*² C. Welter,² W. Tilgen,* and J. Reichrath*
Departments of *Dermatology and ²Human Genetics, The Saarland University Hospital, Homburg
HMSH2 is the human homologue of one of the DNA repair proteins involved in Methyldirected-mismatch-repair. It was previously described, that mutations in the hMSH2 gene generate
microsatellite instability (MSI) in hereditary nonpolyposis colorectal cancer and are causative for
their carcinogenesis. MSIs were also detected in cutaneous malignancies, such as squamous cell
carcinoma, basal cell carcinoma and malignant melanoma. The hMSH2 gene expression is
upregulated by the tumor suppressor protein p53 as recently shown.
We examined the expression of hMSH2 and p53 protein on paraf®n sections of human
melanocytic skin tumors (acquired melanocytic nevi, malignant melanoma and metastases of
malignant melanoma) in correlation to the proliferation associated Ki-67 antigen by
immunohistochemistry. Furthermore we analysed the expression of hMSH2 and p53 mRNA in
eight different melanoma cell lines using a semiquantitative reverse transcription polymerase chain
reaction (RT-PCR) approach.
We found a signi®cant increase of immunoreactivity of hMSH2 in malignant melanoma and
melanoma metastases compared with acquired nevi. Expression of hMSH2 and p53 protein
correlated in a proliferation-independent manner (Ki-67 expression). The RT-PCR study of
melanoma cell lines revealed high hMSH2 mRNA levels in almost all melanoma lines as compared
with HaCaT cells. Similar hMSH2 and p53 mRNA levels were detected in four of eight
melanoma cell lines.
Our ®ndings indicate that hMSH2 is expressed in benign and malignant melanocytic cells in vivo
and in different melanoma cell lines. Protein levels of hMSH2 in melanocytic skin tumors are not
exclusively regulated by their proliferative activity. The correlating p53 expression underlines its
regulative function as transcription factor of hMSH2. Inactivating hMSH2 mutations may not be
involved in MSI in melanoma as the immunohistochemical staining with FE11ahMSH2 depends
on functionally intact hMSH2 protein. The relevance of hMSH2 mutations for carcinogenesis of
malignant melanoma is therefore uncertain.

De®ciency of the RBBP2-H1 Gene in Malignant Melanomas is not Paralleled by
Alterations of its Homologue RBBP2
M.M. Kroiss, T. Vogt, M. Landthaler, and W. Stolz
Regensburg, Germany
The RBBP2 protein is a ubiquitously expressed, large (195 kDa) nuclear phosphoprotein that plays
a pivotal role in transcriptional regulation and cell cycle control via its ability to bind the
retinoblastoma gene product (pRB), p107, and TATA binding protein. The pRB binding domains
of the RBBP2 are homologous to pRB binding motifs of certain tumor viruses, e.g., SV 40 large T
and adenoviruses. Yet, there are no data of RBBP2 involvement in human tumors. As we have
recently characterized a homologue of RBBP2 (RBBP2-H1) with a potential role as a
tumorsuppressor in malignant melanomas (NCBI GenBank accession: AF087481; Vogt, Kroiss
et al, Lab Invest, 1999), we were also interested in the RBBP2 gene, its expression in melanocytic
tumors and its cell cycle dependent regulation. Therefore, we investigated expression of RBBP2 in
benign melanocytic nevi, sporadic primary cutaneous malignant melanomas and metastases by RTPCR. In contrast to the recently discovered RBBP2-homologue 1, RBBP2 itself turned out to be
not downregulated during melanoma progression; however, similarly to the RBBP2-H1, it is
responsive to UV-B irradiation in cultivated normal human melanocytes. We conclude, our
®ndings about a loss or downregulation of RBBP2-H1 in melanoma progression are speci®c for
this particular gene, whereas its closest homologue does not undergo differential expression.

Cumulative In¯uence of Matrix Metalloproteinase-2 and Plasmin in the Invasion of a
Type I Collagen Matrix by Melanoma Cells
C. Ntayi, W. Hornebeck,* O. Berthier-Vergnes,² and P. Bernard
Laboratoire de Dermatologie, CNRS UPRESA 6021, IFR 53, FaculteÂ de meÂdecine, Reims, France;
*Laboratoire de Biochimie, CNRS UPRESA 6021, IFR 53, FaculteÂ de meÂdecine, Reims, France;
²INSERM UniteÂ 346, HoÃpital Edouard Herriot, Lyon, France
The pivotal contribution of Matrix Metalloproteinase-2 (MMP-2) in the capacity of melanoma
cells to invade basement membrane has been amply documented. We initially evidenced that
increased membrane type-1 matrix metalloproteinase (MT1-MMP) and proMMP-2 activation
were correlated with invasion of a type I collagen matrix by melanoma cells. Those cells did not
express MMP-9 and collagenase 1 (MMP-1) expression and activation were similar in highly and
poorly invasive melanoma cells.
Supplementation of cell culture media with a furin convertase inhibitor, which totally
suppressed proMMP-2 activation in our model, inhibited collagen matrix invasion by melanoma
cells (~30%). Similar extent of inhibition of cell invasive capacity was attained by exogenous supply
of rec. TIMP-2 and/or integrin avb3 blocking antibody. However, Batimastat a speci®c MMP
inhibitor, was far more potent in suppressing collagen matrix invasiveness of melanoma cells
(> 75% inhibition).
Melanoma cells were found to express plasminogen activators; addition of aprotinin or
plasminogen to cell cultures inhibited or increased, respectively, the invasive potential of cells in
collagen matrix. Furthermore, furin convertase inhibitor and aprotinin exerted a cumulative
in¯uence on such inhibition, similar to that obtained with Batimastat.
Although MMP-2 is probably solely responsible of basement membrane invasion by melanoma
cells, our data indicated that stroma penetration by those cells necessitates the combined action of
MMP-2 and a plasmin directed proteolytic cascade.
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Assessment of Gelatinolytic Activity by In Situ Zymography in Melanoma Biopsies
De®nes Different Patterns of Protease Expression
P. Kurschat, W. Groth, and C. Mauch
Department of Dermatology, University of Cologne, Germany
Expression and activation of extracellular matrix degrading enzymes like matrix metalloproteinases
and serine proteases has been shown to be crucial for processes like invasion and metastasis of
malignant cells and to correlate with the progression of various malignancies.
Due to their ability to degrade basement membrane type IV collagen especially the gelatinases
MMP-2 and MMP-9 are believed to be critical in the formation of distant organ metastasis. In the
case of malignant melanoma very little is known about the proteases involved in tumor
progression. Furthermore, it is not clear which cells are responsible for the production and
activation of matrix degrading enzymes.
Using melanoma cell lines and in Boyden chambers we could show that the in vitro invasive
abilities through matrigel was dependent on the MT1-MMP mediated activation of MMP-2.
In microdissected melanoma biopsies gelatin substrate zymography revealed that most of the
gelatinolytic activity could be attributed to activated MMP-2, whereas very small amounts of
MMP-9 were detected.
To localize the areas of MMP-2 expression and activation within the tissue sections we
performed in situ zymography. In contrast to immunohistochemistry and in situ hybridization this
technique detects net proteolytic activity of these enzymes and allows to deduce whether the ratio
between activated proteases and their inhibitors is altered. We found that all investigated samples
showed markedly increased gelatinolytic activity as compared with normal skin; however, three
different patterns of MMP-2 distribution could be distinguished. Whereas some tumors showed
strong protease activity throughout the entire lesion others displayed activated MMP-2 mainly in
the stroma whereas tumor cell nests were negative. In the majority of the investigated cases (27
different primary melanomas and two metastasis) there was a clear concentration of activity at the
invasion front. Immmunohistochemical identi®cation of the different cell types showed that the
activity could not be attributed to the in¯ammatory in®ltrate seen especially at the invasion front or
to endothelial cells. Further studies will elucidate whether the malignant cells and/or adjacent
®broblasts are responsible for the generation of activated MMP-2.

Tumor Progression in Melanoma Short-Term Cell Cultures Inversely Correlates to
Susceptibility to Fas Ligand-Mediated Apoptosis
G.F.L. Hofbauer, N. Hatta, I. Daigle,* S. Hemmi,² K. Spanaus Schlapbach, G. Burg, and R.
Dummer
Department of Dermatology, University Hospital ZuÈrich; *Swiss Institute for Asthma and Allergy Research
(SIAAF), Davos; ²Department of Molecular Biology, University of ZuÈrich, ZuÈrich, Switzerland
Fas and FasL have reportedly been involved in tumor development and progression. We examined
FasL and Fas expression in native melanoma and tumor-derived short-term melanoma cell cultures
and studied the effect of soluble Fas ligand (sFasL) on short-term cultured melanoma cells derived
from different stages of melanoma. Immunohistochemistry showed heterogeneous FasL expression
in none of four primary lesions, and in ®ve of seven (71%) metastatic or recurrent lesions, and
heterogeneous Fas expression in three of four (75%) primary lesions and in six of seven (86%)
metastatic or recurrent lesions. FasL was detected in all melanoma cell lysates by immunoblotting
with MoAbs C-20 and H11. Flow cytometry revealed membrane-bound FasL in four of 14
melanoma cells at low intensity and varying amounts of surface Fas in 13 cell cultures out of 14.
Melanoma short-term cell cultures incubated with rhsFasL showed depressed proliferation after
18 h in a dose-dependent manner by Alamar Blue assay with blocking by adding FasFc. After
incubation with rhsFasL for 18 h, four of ®ve cells from primary tumors and one of nine cells from
metastatic or recurrent tumors showed less than 80% survival (73.0% vs 96.4%, p = 0.01, t-test).
Apoptosis was con®rmed by DNA fragmentation on ¯ow cytometry. In summary, FasL expression
showed a tendency for increased expression in higher stages of melanoma, while sensitivity to FasL
stimulation inversely correlates with tumor progression.

Detection of Melanoma Metastases in Sentinel Lymph Nodes by Histology,
Immunochemistry and Tyrosinase RT-PCR
A. Lukowsky, E. DraÈger, A. Ringk, H. Winter, H. Audring, J.M. Muche, and W. Sterry
Department of Dermatology and Allergy, ChariteÂ Berlin, Germany
In malignant melanoma, the sentinel lymph node (SLN) is the ®rst lymph node in a local lymphatic
basin draining the primary tumor. It is assumed that it will never be bypassed, therefore the SLN
indicates the metastatic progression of the tumor. Because of this fact, special attention is paid to
the light microscopical and RT-PCR based molecularbiologic examination of the SLN. The RTPCR assays are able to detect submicroscopical metastasis of only a single tumor cell in 106 normal
cells. Accordingly, in recent years a growing number of studies applying these techniques including
up to 114 melanoma patients have been published. We have extended these studies with 216
patients and 249 SLN. The frequencies of melanoma cell occurrence were estimated by staining
with H & E and HMB-45 antibody, as well as by tyrosinase RT-PCR. In total, signi®cantly more
positive SLN were detected by RT-PCR (n = 93, 37.3%) than by histology (n = 40, 16.1%). In 61
samples (24.5%) tyrosinase transcripts were detected in histologically negative SLN, in 32 samples
(12.9%), histology as well as RT-PCR, provided a positive result. In minimum and low risk
tumors (pT2, Breslow thickness > 0.75 mm±1.5 mm), with few exceptions, only the RT-PCR
could indicate melanoma cell presence. In SLN of intermediate risk tumors (pT3, Breslow
thickness 1.51±3.99 mm) there was still a signi®cantly higher frequency of melanoma cell detection
by RT-PCR than by histology but not in SLN of high risk melanomas (pT4, Breslow thickness
> 4 mm). In conclusion, the molecularbiologic assay shows melanoma cell presence signi®cantly
more frequently, although their metastatic potential remains to be clari®ed. The predictive value of
the RT-PCR results is evaluated in a current clinical follow-up study of all 216 patients.
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Stage-Dependent Increase of Soluble Melanoma-Associated Antigens HMW-MAA and
Cytoplasmic MAA in Sera of Melanoma Patients
J. Holz, S. Ugurel, S. Ferrone, W. Tilgen, and U. Reinhold
Department of Dermatology, Homburg/Saar, Germany; Department of Immunology, Buffalo, New York,
U.S.A.
Melanoma cells express several types of membrane-bound and cytoplasmic melanoma-associated
antigens that are also released into the bloodstream. The detection and quanti®cation of these
soluble tumor-associated antigens in sera of melanoma patients could serve as an additional tool for
early recognition of disease progression and for patient monitoring during therapy. Utilizing
double-determinant immunoassays, we measured the level of membrane-bound high-molecularweight melanoma-associated antigens and cytoplasmic melanoma-associated antigens in sera of
patients in different stages of disease in comparison to healthy donors. Compared to control sera,
we found signi®cantly increased serum levels of HMW-MAA in melanoma patients of stages II
(p < 0.005), III and IV (both p < 0.0005). Furthermore, there were signi®cant differences between
the different clinical stages of the disease. HMW-MAA levels were signi®cantly increased in stage
IV compared with stage I (p < 0.0005) and II (p < 0.05) while there was no signi®cant difference
between stage III and IV. Cytoplasmic MAA levels were signi®cantly increased in stages III and IV
(both p < 0.005) compared with healthy donors. These data indicate that the analysis of HMWMAA and cytoplasmic MAA in serum of melanoma patients may provide useful information about
the extent and course of the disease. Further investigations are needed to prove the diagnostic value
of these new markers for the follow-up and monitoring of melanoma patients.

Urokinase-Type Plasminogen Activator Receptor Expression in Melanocytic Skin
Tumors
G. Szekeres, Th. Luther, Z. BattyaÂni, and B. Farkas
PeÂcs, Hungary and Dresden, Germany
The serine protease urokinase-type plasminogen activator (uPA) mediates invasion and metastasis
by binding to its relevant cell surface receptor (uPAR, CD87) on both tumor and non-neoplastic
cells. CD87 is a 50±65 kDa glycosylphosphatidylinositol(GPI)-anchored glycoprotein expressed by
leucocytes and tumor cells. It facilitates uPA-dependent, plasmin-mediated pericellular proteolysis
during cellular migration. CD87 expression was evaluated immunohistochemically on ®xedembedded tissue sections from melanocytic skin tumors, i.e., 14 melanocytic nevi (two lentigo,
two junctional, three compound, two intradermal and ®ve dysplastic compound nevi) and 23
malignant melanomas (two lentigo maligna, three lentigo maligna melanomas, six super®cial
spreading and ®ve nodular melanomas, as well as two cutaneous and ®ve nodal metastatic
melanomas). Malignant melanoma cells exhibited characteristic surface membrane and moderate
cytoplasmic immunostaining for CD87. Both common nevocellular and dysplastic nevi were
negative; however, in early invasive lesions (lentigo maligna melanoma and super®cial spreading
melanoma), tumor cells expressed CD87. The strongest immunohistochemical signal was observed
in advanced primary melanomas and melanoma metastases. Immunomorphologic assessment of
CD87 in melanocytic cutaneous lesions is very helpful in the distinction between dysplastic nevus
and early invasive malignant melanomas. Compared with immunohistochemical markers of cell
proliferation (Ki-67, p53), apoptosis (p53, bcl-2/bax) and metastasis (nm23), expression of CD87 is
of additional prognostic value.

Immunotolerizing Non-Classical MHC Molecule HLA-G is Expressed on Primary
Melanomas with Subsequent Metastasis
V. Rebmann, J. MoÈrs, M. Goos, H. Grosse-Wilde, and S. N. Wagner
Departments of Dermatology and Immunology, University of Essen, Germany
Loss of classical MHC class Ia molecules is one of the most important immune escape mechanisms
of tumor cells; however, by loosing classical MHC tumor cells should render susceptible to NK cell
lysis and thus not be able to further progress. HLA-G is a nonclassical MHC class Ib molecule that
plays a key role in induction of tolerance at classical MHC class Ia-negative ``immune privileged''
sites such as placental tissue during pregnancy. Ectopic expression on melanoma cells has been
shown to result in protection from NK cell lysis in vitro by interacting with inhibitory surface
receptors (IR). As these IRs are also present on various other immunocompetent cells, HLA-G
expression may constitute an important regulatory factor of both innate and acquired immune
responses during melanoma progression and metastasis. We have used an optimized
immunoprecipitation/SDS-PAGE/Western blot technique to analyze cytosolic and cell surface
tissue extraction phases and an immunohistochemical technique speci®cally optimized for MHC
antigen retrieval by signal ampli®cation to analyze metastatic and their corresponding primary
melanoma specimens for HLA-G antigen expression. HLA-G antigen could be detected in 25 of
32 (78%) metastatic melanomas from 17 of 23 patients preferentially as b2m-associated 39 kDa
membrane-associated (#15, 47%) and b2m-free or ±associated 35 kDa cytosolic (#18, 56%) G1
isoforms. In addition, from 15 of 17 melanoma patients exhibiting HLA-G positive melanoma
metastases the primary melanoma was available. In 14 of these 15 primary melanoma specimens,
HLA-G antigen could be detected on melanoma cells with a remarkably heterogeneous
immunoreactivity of distinct tumor areas. Stromal vascular endothelial cells, some tumorin®ltrating lymphocytes, and tissue macrophages also expressed HLA-G antigen. Confocal laser
scanning microscopy identi®ed those cells to represent CD8+, CD4+ T lymphocytes, CD1a+
dendritic cells, and CD16+ CD56± macrophages whereas CD56+ NK cells were HLA-G negative.
This is the ®rst description on HLA-G antigen expression on melanoma and associated immune
effector cells in vivo. These results indicate that the presence of this immune escape mechanism
represents an early event in the process of melanoma progression in the majority of melanoma
samples. Whereas the expression analysis of HLA-G on melanoma cells is of signi®cant importance
for the design of future immunomodulatory therapeutic strategies, the functional consequences of
HLA-G expression on immune effector cells are still enigmatic.
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Rising Levels of Serum S100 Protein Precede Other Evidence of Disease Progression in
Patients with Malignant Melanoma
C.S. Jury, E.J. McAllister,* and R.M. MacKie
Departments of Dermatology and *Biochemistry, North Glasgow Hospitals University NHS Trust,
Glasgow, U.K.
S100 protein is expressed on the surface of cells derived from the neural crest. Circulating S100
protein can be detected in patients with stage IV melanoma and changes in the serum S100 level
have been shown to be of value in monitoring the response to chemotherapy. For a tumor marker
to be useful detectable changes in tumor marker level must precede conventional methods of
detecting disease progression. The aim of our study was to establish whether elevation of serum
S100 protein preceded other evidence of tumor spread.
Serial measurements of serum S100 protein were taken from 214 patients with melanoma over a
15-mo period; 496 serum samples were analyzed using the Sangtecq S100 luminescence
immunoassay. There were 75 patients with stage I melanoma, 66 with stage II, 49 with stage III
and 24 with stage IV. Control samples were taken from 11 healthy volunteers and 14 patients with
atypical naevi. Serum levels of S100 protein greater than 0.2 mg per liter were considered elevated.
Positive results were found in four of 75 stage I patients, eight of 66 stage II, 14 of 49 stage III and
22 of 24 patients with stage IV disease. Of the 12 patients with positive results from stages I and II,
one patient had local recurrence and six have progressed to stage III or IV. The rest remain disease
free. In stage III, 11 of the 14 patients with elevated serum S100 have progressed to stage IV
disease. Of the other three, two had one isolated elevated S100 level and one remains disease free.
The time between elevation of serum S100 and conventional detection of metastatic disease was 4±
21 wk in the stage II patients and 6±23 wk in the stage III patients. Two of the patients with stage
IV disease had false negative S100 levels. Of our control samples, all the patients with atypical naevi
had serum S100 less than 0.2 mg per liter. One patient in the healthy control group had an elevated
S100, the sample taken just after a sunny holiday.
Statistical analysis con®rmed a signi®cant difference between serum S100 levels in patients with
stage I, II and III disease compared with stage IV. Elevation of serum S100 protein was found to be
a sensitive and speci®c indicator for progression to stage IV disease preceding signs of disease spread
detected by traditional screening methods.

HPA, but not PHA-L, SNA-I, WGA or MAA, is a Prognostic Marker in Cutaneous
Malignant Melanoma
A. Thies, I. Moll, and U. Schumacher
Hamburg, Germany
Cell surface carbohydrate residues play an important role in cell-to-cell and cell-to-matrix
interactions. Changes of these glycoconjugates have been associated with metastasis in several
human malignancies. These carbohydrate residues and their changes can be identi®ed using lectins,
carbohydrate binding proteins. The aim of this study was to analyse the association between lectin
binding and metastasis in cutaneous malignant melanoma. Histochemically, lectin binding was
assessed from 100 cutaneous malignant melanomas, for which follow-up data of up to 10 y could
be tracked. Binding sites of biotinylated lectins were visualised using an avidin-alkaline phosphatase
complex as a secondary reagent. The following lectins, carbohydrate speci®city in brackets, were
used: HPA (N-acetylgalactosamine/N-actetylglucosamine), SNA-I (a2,6 linked neuraminic acid),
MAA (a2,3 linked neuraminic acid), WGA (N-acetylglucosamine) and PHA-L (b1,6 branched
oligosaccharides). Kaplan Meier analysis of time to ®rst metastasis were prepared for binding of
each lectin. The intensity of the binding between the different lectins and the different melanomas
varied, but within a given melanoma, binding of one lectin to the melanoma cells was very
homogenous. Of these lectins, only binding of HPA was positively correlated with metastasis
(p < 0,0001). The results of this study indicate that N-acetylgalactosamine residues, recognised by
HPA, are linked to metastasis in cutaneous malignant melanoma. Thus, the usefulness of HPA as a
prognostic marker can be extended beyond breast, colon and gastric cancer, to malignant
melanoma as well. In contrast, b1±6 branched oligosaccharides or sialic acid residues, both of
which proved to be metastasis-related in other malignancies, are of no importance in metastasis
formation in malignant melanoma.
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Increased sHLA-G Serum Level in Melanoma Patients and Further Enhancement by
Interferon-a Therapy
S. Ugurel, V. Rebmann, S. Ferrone, W. Tilgen, H. Grosse-Wilde, and U. Reinhold
Department of Dermatology, Homburg/Saar, Germany; Institute of Immunology, Essen, Germany;
Department of Immunology, Buffalo, New York, U.S.A.
Like the classical HLA class I antigens, the nonclassical HLA-G antigens are expressed not only in
cells and tissues, but also as soluble antigens (sHLA-G) in body ¯uids. In this study we have
measured sHLA-G levels in sera of patients diagnosed with malignant melanoma using a two step
ELISA system, correlating sHLA-G-values with clinical parameters of the disease. Mean sHLA-G
serum levels were signi®cantly (p < 0.0005) higher in the 190 melanoma patients tested (mean
6 SEM = 41.95 6 2.15 ng per ml) compared with 126 healthy controls (mean
6 SEM = 22.92 6 1.51 ng per ml). Univariate analysis revealed an association of sHLA-G serum
level with advanced stages of disease (p < 0.001) and detectable tumor load (p < 0.05).
Furthermore, systemic immunotherapy with IFN-a (n = 31 pts.) signi®cantly increased serum
sHLA-G levels (mean 6 SEM = 62.05 6 7.58 ng per ml, p < 0.0005), whereas cytostatic therapy
(n = 24 pts.) had no detectable effect. Multivariate analysis (anova) revealed systemic treatment with
IFN-a as the major impact factor for elevated serum sHLA-G, lacking correlation with disease
stage and tumor load. Furthermore, IFN-a was found to upregulate HLA-G cell surface expression
on peripheral blood monocytes. Lastly, Kaplan-Meier analysis revealed no association of serum
sHLA-G levels with time to progression and overall survival of the melanoma patients studied.

Antitumoral Action of 2-Deoxy-D-Glucose Tetraacetate in Human Melanoma Cells
U. Reinhold, S. Ugurel, W. Tilgen, M.M. Kadiate, E. Olivares, A. Bakkali Nadi, and W.J.
Malaisse
Department of Dermatology, Homburg/Saar, Germany; Department of Experimental Medicine, Brussels,
Belgium
The successful treatment of melanoma patients by chemotherapeutic agents remains a challenge
since the commonly used anticancer drugs do not seem to modify the prognosis of metastatic
disease. We recently showed that the ester 2-deoxy-D-glucose tetraacetate (2-DOGTA) displays
cytostatic and cytotoxic activity in various lines of tumor cells. In this study, the antitumor effects
of 2-DOGTA, tested either alone in comparison with standard chemotherapeutic drugs or in
combination with one of these drugs, was assessed in melanoma cell lines or freshly isolated
melanoma cells. 2-DOGTA was found to inhibit cell growth and confer chemosensitivity to
cisplatin in two lines of human melanoma cells, poorly responsive to cisplatin. The inhibition of
cell growth by 2-DOGTA was apparently not attributable to alteration of either D-glucose
utilization or oxidation in these melanoma cell lines. In freshly isolated human melanoma cells, 2DOGTA also inhibited cell growth, even in cells resistant to standard chemotherapeutic agents,
such as temozolomide, cisplatin and/or vindesine. It is proposed therefore that 2-DOGTA should
be further investigated for the treatment of melanoma patients, whether alone or in combination
with known chemotherapeutic agents.

Drug-Resistance Toward Etoposide in Human Melanoma Cells is Associated with
Apoptosis De®ciency due to Modulation of Regulators Upstream of Caspases
H. Helmbach, E. Rossmann, M.A. Kern, K. Renz, and D. Schadendorf
Clin. Cooperation Unit for Dermatooncology, German Cancer Research Center, Heidelberg, Germany
Different cytostatic drugs (e.g., cisplatin, etoposide) were found to induce apoptosis in the MeWo
melanoma cells indicated by DNA-fragmentation and caspase-3-activity. Apoptotic cell death
including expression, localization as well as translocation of apoptotic proteins was further studied
in comparison in drug-exposed, sensitive MeWo cells and drug-resistant MeWo-derived sublines,
MeWoCis and MeWoEto, exposed to equitoxic drug-concentration. In comparison to sensitive
MeWo cells and cells resistant to cisplatin (MeWoCis), etoposide resistant cells (MeWoEto) showed
a reduced rate (up to 20-fold) of apoptotic DNA-fragmentation after treatment with etoposide,
doses suf®cient to kill 75% (IC75) of the cells. These ®ndings are paralleled by a dramatically
reduced caspase-3 activation, con®rming apoptosis de®ciency in the etoposide-resistant sublines. In
addition, etoposide-resistant MeWo cells exhibited a marked reduction in caspase-9 activation after
equitoxic etoposide-treatment as well. By ribonuclease protection assay (RPA) or western blotting
no differences in caspase or caspase-inhibitors of the IAP-family were detectable on mRNA or
protein level. In addition, we detected a time- and concentration-dependent release of cytochrome
c into the cytosol as well as activation of caspase-9 induced by etoposide and cisplatin. These
features suggest the involvement of the mitochondria in the apoptotic pathway. Our ®ndings
strongly suggest that apoptosis de®ciency in drug-resistant melanoma cells is probably mediated by
a modulation of regulators upstream of caspases and may be involved in etoposide-resistance in
human melanoma cells.

Sulindac Induced Apoptosis in Malignant Melanomas is Independent of Cyclooxygenase
II Inhibition: New Therapeutic Targets Beyond Prostaglandin Metabolism
T. Vogt, B. Jung,* S. Popova, T. Bogenrieder, B. Becker, W. Stolz, M. Landthaler, and M.
McClelland*
Regensburg, Germany and *San Diego, U.S.A.
Cyclooxygenase II (Cox-II) expression is thought to be involved in the progression of various
subtypes of cancer and the tumor-preventing effects of nonsteroidal anti-in¯ammatory drugs,
NSAIDs, were therefore partly attributed to their Cox-inhibitory potential. But, since Coxinhibition is associated with side-effects such as gastrointestinal bleeding and nephritis, it is an
important question for drug-development, what the real impact of Cox-II is and if the NSAIDeffects are mediated by inhibiting Cox. This study was undertaken to evaluate the possible impact
of Cox-II expression in melanoma skin cancer. We can demonstrate by immunohistochemistry,
RT-PCR, and Western blotting of 102 benign and malignant melanocytic tumors, including all
clinical and histologic subsets, and a series of 10 different melanoma cell lines as well as normal
human melanocytes that Cox-II is never expressed in any of these conditions. Accordingly, both
the Cox-inhibiting drug sulindac sul®de and sulindac sulfone, which has negligible effects on Cox,
were similarly effective in inactivating melanoma cells in vitro. Add back experiments with PGE2
and PGF did not abrogate this effect. Interestingly, the sulfone was signi®cantly more effective in
killing of malignant cells than in nontransformed normal melanocytes (p < 0.05). We further
demonstrate by DNA-fragmentation measurements that the inactivation of the melanoma cells is
mainly attributable to induction of apoptosis, which does not require a Cox-inhibitory potential of
the drug used. We conclude that Cox-II is not involved in melanoma progression. NSAIDderivatives that lack the Cox-inhibitory activity as well as the corresponding side-effects could
become an economically attractive and easily tolerated alternative for palliative treatment of
patients with metastatic melanomas, adjuvant treatment of patients with high-risk melanomas, and
even prophylaxis in people at risk for developing a life-threatening melanoma skin cancer.

VOL. 115, NO. 3 SEPTEMBER 2000

163

ABSTRACTS

557

164

Non-Melanoma Skin Cancer (NMSC): a First Potential Genetic Marker for Differential
Diagnosis by Fish
S. Arendt, M.M. Mueller, N. Kaufmann, I. Moll, and P. Boukamp
Hamburg and Heidelberg, Germany
Despite an increasing number and agressiveness of nonmelanoma skin cancer (NMSC) little is
known about the underlying pathogenetic mechanisms of this desease. To date differential
diagnosis between two nonmelanoma skin tumors, the malignant squamous cell carcinoma (SCC)
and the spontaneously regressing, benign keratoacanthoma (KA) remains questionable. By
investigating the genetic basis of tumor development we aimed speci®cally to identify genetic
markers for differential diagnosis between SCC and KA.
Recently Bleuel et al have shown in a skin carcinoma model that loss of chromosome 15 and
more speci®cally reduced expression of thrombospondin 1, mapped to 15q15, resulted in tumor
vascularization and hence tumor expansion.3 Thus, loss of chromosome 15 is likely to be an
important step in the progression to a more malignant tumor growth.
To clarify the clinical signi®cance of loss of chromosome 15 for SCCs and KAs we modi®ed the
I-FISH technique on intact cryostate sections. We analysed ®ve KAs and ®ve SCCs in comparison
to normal skin for their numerical status of chromosome 15 versus chromosome 2, that is generally
inconspicuous in skin tumors. In KAs only a minor fraction of nuclei had lost a copy of
chromosome 15. In SCCs the situation was quite different. The number of balanced nuclei
decreased to < 50% and loss of chromosome 15 was found in the majority of nuclei in four of the
®ve tumors. The other tumor exhibited loss of chromosome 15 in 33%±38%. This value was very
similar to one de®ned area in KA-2 (showing a loss of chromosome 15 in 40% of nuclei),
recomending re-evaluation of this benign tumor in favor of a SCC.
By using I-FISH, we were able to detect under-representation of chromosome 15 in an average
of 67% of nuclei in SCCs and only 27% of nuclei in Kas. These data suggest the ratio of
chromosome 15 to chromosome 2 as a clinically relevant candidate for a new genetic marker in the
differential diagnosis of SCCs and KAs.

The Expression of Collagenase-3 (Matrix Metalloproteinase-13) and MT1-MMP (Matrix
Metalloproteinase-14) in Highly Invasive Squamous Cell Carcinoma Cell Lines
I. Rauhaniemi, R. GreÂnman, and V.-M. KaÈhaÈri
University of Turku, Turku, Finland
We have previously shown that collagenase-3 (MMP-13) and MT1-MMP (MMP-14) are
speci®cally expressed by tumor cells in squamous cell carcinomas (SCCs) of the head and neck in
vivo and in culture, but not by normal keratinocytes. To further evaluate the expression of MMP13 and MMP-14 as markers of malignant transformation of keratinocytes, we have utilized RTPCR to determine the expression of MMP-13 and MMP-14 mRNAs in 40 tumor cell lines
established by us from 25 primary SCCs of the head and neck and from 15 recurrent tumors or
metastases. MMP-13 mRNA was detected in 13 and MMP-14 mRNA in 32 SCC cell lines.
Interestingly, 35 of 40 cell lines expressed either MMP-13 or MMP-14 mRNA, or both. Twentyfour of 25 cell lines established from primary tumors expressed at least one MMP mRNAs studied.
Only one of 14 cell lines established from locally advanced tumors (T3±T4) and only one of 15 cell
lines established from tumors showing lymph node involvement were negative for both MMP
mRNAs studied. Normal human epidermal keratinocytes were negative for both MMP-13 and
MMP-14 mRNAs. As normal keratinocytes do not express the MMPs studied, these results suggest
that determination of the expression of both MMP-13 and MMP-14 can be used to detect the
presence of transformed keratinocytes in vivo.
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The Usefulness of Electron Microscopy in Differential Diagnosis of Spinocellular
Carcinoma and Keratoacanthoma
L. Zalewska-Kubicka, D. Mikulska, and A. Nowak
Department of Dermatology, Pomeranian Academy of Medicine, Szczecin, Poland
Twenty-®ve patients with carcinoma and 12 with keratoacanthoma underwent comparison study
based on electron microscopy. Diagnosis of carcinoma and keratoacanthoma were made on the
ground of histopathologic examination.
The electron microscopy of spinocellular carcinomas revealed the reduction of desmosomes
amount between the cells of spinous layer, and occasionally the desmosomes were present in those
cells' cytoplasm. The lack of continuity was also found locally in the basement membrane. The
basement membrane was penetrated by long cytoplasmatic processes from the basal layer of
epidermis.
The electron microscopy of the keratoacanthomas revealed less numerous processes on the
spinous layer cells' surface and also torn desmosomal links between cells. The desmosomes were
found to be phagocytosed in the cytoplasm of the spinous layer cells. The continuity of the
basement membrane was preserved. There was an increased amount of mast cells.
The presented ®ndings in electron microscopy examination of both tumors' cells can be useful
in a differential diagnosis of presented conditions.
The microscopic examinations and the photographs were performed using the electron
microscope JEM±1200 EX.

Immunohistochemical Detection of b-Catenin in Basal Cell Carcinoma
F. Tamaki, A. Kawada, Y. Aragane, A. Maeda, K. Matsushita, and T. Tezuka
Department of Dermatology, Kinki University School of Medicine, Osaka, Japan
b-catenin is involved in the Wnt/Wingless signal transduction pathway, which, once activated,
may play a crucial role in tissue morphogenesis as reported in Xenopus or in Drosophila.
Activation of Wnt-signaling leads to inhibition of the GSK3 kinase that causes phosphorylation of
b-catenin's N-terminus. Upon activation, b-catenin interacts with Lef-1/Tcfs to generate a
functional transcription factor complex. Although downstream targets of b-catenin/Lef-1/Tcfs
complex are not completely clear yet, there are evidence that proteins critical in cell division, like
c-myc, are transcriptionally activated. It currently has been reported that overexpression of bcatenin may lead to malignant transformation, like colorectal cancer or primary hepatocellular
carcinoma. In turn, accumulating evidence have recently shown that morphogenesis-inducing
factors, like sonic hedgehog or patched, were found to be mutated in basal cell carcinoma (BCC);
however, frequency of those mutations covers maximally half of cases reported, suggesting that
potential involvement of other essential genes takes place in pathogenesis of BCC. This notion
attempted us to investigate expression of b-catenin in BCC. Therefore, 11 skin biopsy specimens
derived from BCC, six from atopic dermatitis, four from psoriasis vulgaris and ®ve from squamous
cell carcinoma were immunostained with an antibody directed against b-catenin. Consequently, it
appeared that all BCC samples tested showed cytoplasmic staining of b-catenin protein, while none
of the other samples gave rise to positive signals. This strongly suggests that overexpression of bcatenin may play some roles in oncogenesis of BCC. Furthermore, to the best of our knowledge,
this is the ®rst demonstration that a morphogenesis-inducing factor is selectively expressed in BCC
at high frequency.
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Loss of Heterozigosity of Chromosomal Region 4q32±35 in Basal Cell Carcinomas
E. Sironi, S.M. Sirchia, A. Cerri,* F. Rossella, F.R. Grati, R. Calcaterra,* D. Tomasini,² and G.
Simoni
Laboratory of Human Genetic, *Department of Dermatology Department of Medicine Surgery and Odont.
S.Paolo, University of Milan, Italy; ²Department of Dermatology H. Busto Arsizio
Up to now, studies on basal cell carcinoma (BCC) have determined Patched (9q22.3) and p53
(17p13) as the main genes responsible for the onset of this kind of tumor. In order to identify a
possible involvement of any other tumor suppressor genes (TSGs), we analyzed 19 cases of basal
cell carcinomas for loss of heterozygosity (LOH). The analysis was performed on tumoral tissue and
on corrisponding normal tissue by using a panel of 37 microsatellites located in 26 chromosomal
regions. Following PCR, samples were resolved by electrophoresis through 2-mm-thick 10%
polyacrilamide gels containing 8 M urea and submerged in 1X TAE at 60°C for 3±6 h at 120 mA.
The gels were stained in an ethidium bromide solution (1 mg per ml) and then visualized at UV
light. We observed signi®cative LOH (> 20%) in the chromosomal regions 4q32 (30.00%), 4q35
(27.27%), 9q21±22 (28.57%), and 9q22-qter (35.71%). Concerning chromosome 4, the deletion
appears to be very extended; the minimal common deleted region seems to be of about 17 cM,
delimited by the markers D4S1554 and D4S1595. The following three tumor suppressor genes
map in 4q32±35: ING1L (Inhibitor of Growth 1-Like), CPP32 (Caspase 3), and FAT (FAT tumor
suppressor (Drosophila) homolog). At present, we do not know if these TSGs are speci®cally
involved in basal cell carcinogenesis.

Relationship Between p53 Gene Mutations, p53 Immunostaining and the Expression of
p21waf±1 in Nonmelanoma Skin Cancers
A. Cerri, R.M. Alfano, L. Moneghini, B. Cassani, R. Calcaterra, L. Lupica, and. E. Berti*
Department of Medicine Surgery and Odont., Department of Pathology, H. S. Paolo, University of Milan,
Milan, Italy; *University of Milano-Bicocca, IRCCS, H. Maggiore Milan, Italy
The p21WAF1 was identi®ed as a gene whose product was trascriptionally activated by wild-type but
not mutant p53 protein, serving as a mediator of cell cycle arrest function of p53. The purpose of
this study was to elucidate the relationship between p53 gene mutations and p21WAF1 expression in
epithelial skin tumors. We have examined a series of actinic keratoses (AK), basal cell carcinomas
(BCCs) and squamous cell carcinomas (SCCs) on the correlation between immunostaining for p53
and p21WAF1 gene products. Furthermore mutations in exon 5±8 of the p53 gene were screened in
these tumors by PCR-SCCP analysis and direct DNA sequencing. In BCC the p53 positive cells
were present diffusely throughout the lesions and varied in number ranging from 15% to 35% of
the cells, while p21WAF1 was absent in all cases studied. On the opposite, a strong expression of
p21WAF1 protein was detected in the majority of AK and SCCs examined. Three p21WAF1 positive
cases of SCCs were negative for p53. P53 mutations were found in eight of 24 SCCs and one of
nine AK with p21WAF1 overexpression, but no p53 mutations were detected in two p21WAF1
negative tumor. There were two double base mutations CC®TT, six point mutations and two
frameshifts. The site of detected mutations were at codon 143, 152, 168, 175 in exon 5, at codon
248 and 250 in exon 7 and at codon 298 in exon 8. In summary, we demonstrated that p21WAF1
expression is frequently upregulated in SCCs and seemed to be independent of p53 gene
mutations.These results suggests the esistence of mechanisms by which some growing tumor cells
may tolerate this cell cycle inhibitor.
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P19arf seems to be Implicated in Murine Skin Carcinogenesis
N. Sou®r, K. Mollier, S. Queille,* L. Daya-Grosjean, F. Galisson, A. Sarasin,* and N. BassetSeÂguin
Inserm U532, Hospital Saint-Louis, Paris; *UPR42, CNRS, Villejuif, France
The INK4-ARF locus encodes two alternative transcripts implicated in cell cycle control via the
Rb and p53 pathways. Mice nullizygous for either the INK4-ARF locus or speci®cally for ARF
develop epidermoid carcinomas spontaneously or after treatment with a carcinogen. Recently, we
have shown the importance of this locus in human skin carcinogenesis, that can be inactivated by
UV-induced mutations, particularly in the development of squamous cell carcinoma (SCC). To
further precise the stage of its involvement, we performed a mutational analysis of this locus in
tumors arising in the hairless mouse model (female SKH:HR1), after irradiation with a solar UV
light simulator. DNAs from 51 tissue samples (10 keratoacanthomas, 25 SCCs, 12 hyperplasias, and
four normal skin) were studied. We analysed by PCR-SSCP the exon 1a from p16INK4a, 1b from
p19ARF, and exon 2 common to both transcripts. Four abnormal bandshifts were detected, one in
exon 1b, and three in exon 2. Sequence analysis showed three different nucleotide changes (all
C>T transitions occuring at dyprimidic site) in four different tumors (one keratoacanthoma, and
three SCCs). No mutation was detected in exon 1a. In one case, the mutation modi®ed the
coding sequence of p16INK4a and was neutral for p19ARF, whereas in two cases, mutations affected
p19ARF reading frame, at a conserved codon, without consequences on p16INK4a protein. These
results show for the ®rst time the presence of UV induced p19ARF mutation in mouse skin
carcinoma, that seem to occur at a late stage of tumor development, and con®rms the importance
of that locus in skin carcinogenesis.

Molecular Analysis of the t(14; 18) Interchromosomal Translocation in Cutaneous BCell Lymphoma
F.J. Child, A.J. Woolford, E. Calonje, A. Photiou, G. Orchard, R. Russell-Jones, and S.J.
Whittaker
London, U.K.
The t(14; 18) (q32; q21) chromosomal translocation is found in the majority of nodal follicular
lymphomas (FL) and ~30% of systemic high-grade diffuse large B-cell lymphomas (DLCL). It
results in the juxtaposition of the bcl-2 gene on chromosome 18 with the immunoglobulin heavy
chain (IgH) joining region on chromosome 14 resulting in over-expression of bcl-2 protein.
We analysed 43 cutaneous B-cell lymphoid proliferations (36 primary cutaneous B-cell
lymphoma (PCBCL), three FL with cutaneous presentation, four reactive in®ltrates) by
radiolabelled PCR ampli®cation and denaturing polyacrylamide gel electrophoresis. Consensus
primers for the joining region on the IgH gene in combination with a primer for the major
breakpoint region (MBR) or the minor cluster region (mcr) on chromosome 18 were used. None
of 36 PCBCL analysed demonstrated a t(14; 18) translocation; however, two of three systemic FL
presenting in the skin had a translocation in the MBR, con®rmed by sequence analysis.
Results were correlated with bcl-2 immunostaining. Of seven patients with high-grade DLCL
four showed bcl-2 positivity but no t(14; 18) translocation. Bcl-2 + ve neoplastic cells were present
in the cases of FL.
Our results indicate that the t(14; 18) translocation does not occur in PCBCL. This suggests the
involvement of different molecular mechanisms in the pathogenesis compared with their nodal
counterparts. The detection of a t(14; 18) translocation in cutaneous B-cell lymphomas indicates
the presence of systemic disease and underlies the need for exhaustive staging procedures.
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Detection of TCR-g and TCR-b Sequences of Single Cells from Dermal and Epidermal
T Lymphocytes in Patients with Mycosis Fungoides
S. Gellrich, A. Lukowsky, T. Schilling, J.M. Muche, H. Audring, and W. Sterry
Department of Dermatology and Allergy, ChariteÂ, Humboldt University, Berlin, Germany
Mycosis fungoides (MF) is the most frequent primary cutaneous T cell lymphoma. Histologically,
epidermotropic T lymphocytes and a subepidermal band-like in®ltrate admixed by in¯ammatory
and neoplastic T cells are characteristic for this disease. Further observations with help of
immunohistochemical methods for the Vb families give an advice in cases of prefered Vbx-stained
sections for localization of tumor lymphocytes. Because a preferred Vbx-expression is not found in
every patient, it is not clear what this phenomenon stands for, i.e., the role of superantigenes was
suggested. The questions are: (1) do all Vbx + T-lymphocytes belong to the tumor-cell population
or not? (2) Do two TCR-g rearrangements represent a biallelic or a biclonal population? (3) Where
are the tumor lymphocytes located in different stages of disease?
Specimens of six patients with mycosis fungoides were analyzed in various stages (patch, plaque
and tumor). The isolation of lymphocytes was realized by hydraulic micromanipulation under
600x microscopic magni®cation from the immunhistochemical stained (Vbx or CD4) skin
sections. Four hundred and fourteen T lymphocytes were isolated (99 from two patients with
initial patch-stage, 54 from one patient with patch to plaque, 225 from three patients with plaquestage and 36 from one patient with tumor-stage) in different compartments (217 from the dermis
and 197 from the epidermis). The isolated lymphocytes were analyzed by the method of single-cell
PCR for the TCR-g and in case of preferred Vbx expression for the speci®c Vbx-gene family
rearrangement. The products were sequenced and compared with laboratory and international
gene banks.
In conclusion we found that (1) not all Vbx + T-lymphocytes belong to the tumor cell
population; (2) a biallelic tumor clone could be shown in three cases, yet a biclonal tumor cell
population was not excluded; (3) the neoplastic T lymphocytes are increasing from patch to tumor
stage in dermis and are dominating in epidermis of plaque-stage.

Prognostic Relevance of Peripheral Blood T Cell Clonality in Mycosis Fungoides
J.M. Muche, A. Lukowsky, C. Ahnhudt, S. Gellrich, and W. Sterry
Department of Dermatology and Allergy, University Hospital ChariteÂ, Berlin, Germany
Recently, the occurrence of clonal T cells corresponding to the cutaneous T cell clone has been
demonstrated in peripheral blood (PB) of up to 50% of patients with early mycosis fungoides (MF);
however, these data were controversially discussed to re¯ect either an enlarged tumor burden and a
poor prognosis or the physiologic recirculation of T cells.
By a PCR for T cell receptor g genes and subsequent high-resolution electrophoresis (TCRg
PCR), we investigated the PB T cell clonality of 67 stage I-II MF patients at the time-point of ®rst
diagnosis. After a follow-up of up to 62 mo (mean 33 mo), the PB T cell clonality was correlated to
the progression at clinical stage. Clonal T cells were detectable in 48 of 67 skin samples and,
corresponding to the cutaneous T cell clone, in 39 of 67 PB specimens. By comparing the
frequency of cases with PB T cell clonality within the progressing and nonprogressing group,
signi®cant differences were found neither after 2 mo nor after 1, 2, 3 and 4 y of observation.
Longitudinal investigation with a clone-speci®c PCR detected the cutaneous T cell clone in all
blood specimens of one MF patient, although the TCRg PCR failed in three of six samples. As
determined by a clone-speci®c competitive PCR, failure of TCRg PCR correlated with a lower
frequency of circulating clonal T cells, whereas a 10-fold increase was observed during progression
from plaque to tumor stage (IB to IIB) in this patient.
Our data on 67 stage I-II MF patients refute a prognostic signi®cance of the detection of PB T
cell clonality. The occurrence of circulating clonal T cells from the beginning of the disease more
likely re¯ects the physiologic T cell recirculation via lymph nodes and peripheral blood to the skin
and the failure to detect circulating clonal T cells in all MF cases is rather a problem of sensitivity.
But, since a 10-fold increase was found during stage progression, the prognostic signi®cance of the
frequency of circulating clonal T cells remains to be determined.
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P15 and P16 are not Involved in Transformation of Mycosis Fungoides
C. Ahnhudt, A. Lukowsky, S. Gellrich, W. Sterry, and J.M. Muche
Department of Dermatology and Allergy, University Hospital ChariteÂ, Berlin, Germany
Transformation of mycosis fungoides (MF) into large-cell lymphoma occurs in approximately 20%
of MF cases and is associated with a poor prognosis; however, underlying mechanisms and
predictive markers are currently unknown. We asked whether the transformed large cells originate
from the MF tumor clone and whether changes of the tumor suppressors p15 and p16 are involved
in this process.
Therefore, skin biopsies of 10 patients with transforming MF (at MF diagnosis and after
transformation) and of 10 patients without transformation within at least 5 y of follow-up were
investigated for the base sequence of the clonal T cell receptor (TCR) g gene and the expression of
p15/p16 as determined by immunohistochemistry.
With the exception of one sample obtained prior to transformation, the clonal TCRg sequence
could be determined in all analyzed specimens. Identical TCRg genes were identi®ed in all nine
transforming cases with a sequence established before and after transformation. Independent of the
clinical course, expression of p15 and p16 was restricted to less than 5% of the morphologically
atypical T cells in all specimens investigated.
Our data for the ®rst time demonstrate the origin of the transformed large cells from the primary
MF T cell clone in a representative number of patients. With regard to the immunohistochemical
®ndings, p15 and p16 appear not to be involved in the transformation of MF since their expression
is already absent in nontransforming cases and samples collected prior transformation. Whether
mutation of the p15/p16 genes are engaged in the process of transformation remains to be
determined by sequence analysis.

Molecular Cytogenetics of Primary Cutaneous T Cell Lymphoma (CTCL)
X. Mao, D. Lillington, A. Woolford, B. Young, R. Russell-Jones, and S. Whittaker
London, U.K.
Primary CTCL represents a spectrum of diseases of which mycosis fungoides (MF) is the most
common. Little is known, however, about the genetic aberrations associated with the development
of this malignancy. To address this issue we have investigated 14 cases of Sezary syndrome (SS) and
seven cases of MF using molecular cytogenetic techniques.
Of the 14 SS cases analysed by conventional cytogenetics, ®ve showed numerical and structural
chromosome abnormalities. A gain of chromosome 17q was the most frequent aberration detected
(four of ®ve). In a comparative genomic hybridisation (CGH) study, DNA samples of paired
peripheral blood and skin lesions from ®ve SS patients (plus additional lymph node biopsies in two
cases) were analysed. Loss of chromosome 10 was the most commonly observed DNA copy
number change (three of ®ve). Interestingly, chromosome imbalance was seen notably in blood but
less frequently in lymph node and rarely in skin biopsies from the same SS patient. Chromosome
imbalance was also found using CGH in eigth skin biopsies from seven MF patients. Losses of 1p
and 13q were the most frequent copy number changes (®ve of eight). Of two SS cases analysed by
multicolor ¯uorescence in situ hybridisation (M-FISH) and conventional FISH, one expressed
several complicated chromosomal translocations including t(2; 3; 5) and t(10; 22).
In conclusion, we have shown several consistent chromosome aberrations in both SS and MF
patients. These ®ndings provide a basis for further investigation of CTCL.
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Evaluation of Complex Chromosomal Abnormalities in SeÂzary Syndrome
L. Karenko, M. KaÈhkoÈnen, B. Nedoszytko, R. Karhu, S. KytoÈlaÈ, T. Visakorpi, J. Roszkiewicz,
and A. Ranki
Helsinki and Tampere, Finland, and Gdansk, Poland
The purpose of this study was to identify the clonal chromosomal abnormalities in three patients
with SeÂzary syndrome. Mitoses from blood lymphocyte cultures were studied with G-banding,
multicolor FISH (¯uorescence in situ hybridization, MFISH or spectral karyotyping, SKY). For
comparison, a comparative genomic hybridization (CGH) using DNA extracted from blood,
lymph node or skin lesion was performed. MFISH and SKY identify chromosomal counterparts in
translocations, G-banding de®nes the chromosomal breakpoints, and CGH reveals DNA copy
number changes also in nonproliferating cells.
The patients had translocations affecting 9±15 chromosomes. CGH showed gains in 5±7 and
losses in 2±8 chromosomes. The most common chromosomes showing clonal aberrations were 7,
8, 9, 10, 12, 13, 17, and 18, observed with all methods used. Of these chromosomes, 12 and 18
were involved in translocations in all three patients, but no translocation common to all patients
was found. In CGH, skin tumor or lymph node of two of the patients showed mostly the same
aberrations as blood.
Multi-color FISH allows the identi®cation of chromosome parts in complex translocations seen
in SeÂzary syndrome and gives good correlation with G-banding and CGH. No speci®c
translocation was common to the three patients, but the same aberrations were observed in
different tissues of each patient.
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Interferon Resistence of Cutaneous T Cell Lymphoma derived Clonal T-Helper Cells
allow Selective Virus Replication
J. Willers, J. Pavlovic, U. DoÈbbeling, G. Burg, and R. Dummer
ZuÈrich, Switzerland
The SeÂzary Syndrome (SS), a subtype of cutaneous T cell lymphomas (CTCL), is characterized by
a clonal accumulation of malignant T lymphocytes in the skin and in the peripheral blood. Using
antibodies against the variable region of the T cell receptor (TCR) the predominant T cell clones
in SS can be puri®ed. These clonal cells secrete TH-2 cytokines (IL-5, ±10, ±13) and partly
overexpress IFN-g receptors. In this study we assess signaling through IFN-a receptors (IFNAR)
or IFN-g receptors (IFNGR) in PBMC of SS patients. As IFN stimulates an antiviral status in
normal cells, we evaluate the hypothesis whether IFN-resistant SS cells are in turn sensitive to virus
infection.
PBMC from ®ve SS-patients were isolated and analyzed for expression of IFN receptor chains,
HLA-I and HLA-II in the presence or absence of IFN-a or IFN-g by ¯ow cytometry.
Functionality of the receptor complex was tested by screening for upregulation of MxA in
immuno¯uorescence assays and for STAT recruitment in electrophoretic mobility shift assays.
Despite dramatic differences in basic expression levels, patient derived clonal T cells could not be
stimulated with IFN. In three out of ®ve patients a constant upregulation of IFNGR was observed
compared with healthy control PBMC. Further RT-PCR analysis revealed the absence of
IFNGR1 chain mRNA (coding for the intracytoplasmatic domain) and STAT1 mRNA in the
malignant T cell clone of two patients. Moreover, we show in immuno¯uorescence stainings that
SS-derived malignant T cells are susceptible to viral infections in spite of prior IFN stimulation,
whereas normal PBMC were protected against viral attacks. This lack of protection in SS derived
malignant T cells is most likely due to a de®cient IFN-signal transduction and opens new
possibilities for alternative therapies. The IFN-signaling defect seems to be a crucial point in
targeting CTCL cells in vitro and/or, for example, in purging these cells in the bone marrow.

Apoptosis Regulating Proteins like the bcl-2 Family and p53 in Merkel Cell Carcinoma
A. Holstein, S. Waltering,* F. Gillardon,² U. Krause,³ H. J. Holzhausen,³ I. Moll, and R. Moll§
Hamburg, *Mannheim, ²KoÈln, ³Halle, §Marburg, Germany
A disturbed balance of cell proliferation and programmed cell death may lead to malignant
transformation. Among the important factors regulating this balance there are the antiapoptotic
proteins like bcl-2 and bcl-XL and the proapoptotic proteins like bax, bcl-XS and wild-type p53.
The bcl-2 related proteins show similar gene sequences but have different functions; e.g., bax is
able to block bcl-2 function by forming heterodimers. The interaction of bcl-2 family proteins and
p53 in tumorigenesis is not totally clear, but it was expected that wild type p53 is able to induce bax
but suppress bcl-2 expression.
We investigated 13 well de®ned Merkel cell carcinomas (MCC) for the expression of these
apoptotic related proteins because the aggressive MCC is characterized by prominent apoptosis and
frequent mitosis. In accordance to recently established data [1] we found a strong immunoreactivity
for bax in nearly all investigated MCC. For bcl-2 we show a moderate to strong positivity in all
cases in contrast to Feinmesser et al [1] who only found bcl-2 reactivity in 76% of the MCC.
Assuming that the bcl-X-antibody recognizes the antiapoptotic bcl-XL but not bcl-XS, we report
for the ®rst time a moderate to strong expression of bcl-XL in all tumors. In contrast to the
literature for p53 a positive reaction in 5%±25% of the tumor cell nuclei was found in all
investigated MCC. Taken together we suppose that the investigated proteins play an important
role in the complex regulation of spontaneous and induced (through radio- and chemotherapy)
apoptosis in MCC. Bcl-2 and bcl-XL are considered to have an oncogenic function in
tumorigenesis of MCC while bax but not p53 seems to be responsible for the induction of
apoptosis.
1 Feinmesser M, Halpern M, Fenig E, Tsabari C, Hodak E, Sulkes J, Brenner B, Okon E:
Expression of the apoptosis-related oncogenes bcl-2, bax and p53 in merkel cell carcinoma: can
they predict treatment response and clinical outcome? Human Pathol 30:1367±1372, 1999

Localization of PAF-R and Cytokeratin 20 in Human Merkel Cell Carcinoma Cell
Cultures
H. Brandt, E. Mengel, C. Herbst, and C. Bayerl
Mannheim, Germany
PAF (platelet activating factor) is a proin¯ammatory, vasoactive, platelet activating and angiogenic
phospholipid produced and stored in peripheral blood leucocytes, especially eosinophils and
neutrophils. The expression and function in human Merkel cell carcinoma cells is not yet
understood. Cytokeratin 20 is known as a marker for Merkel cells.
First, we studied the expression of PAF-R (Receptor) and CK 20 in human Merkel cell
carcinoma cell lines (n = 3) in culture immunohistochemically by ABC-method and immuno¯uorescence with a monoclonal mouse IgG2a antibody against the human PAF-R in a
concentration of 1:300 and monoclonal undiluted antibody against CK 20. For immuno¯uorescence FITC and Texas-Red conjugated secondary antibodies were used in a concentration of
1:50. Additionally, PAF-R and CK 20 were colocalized by two color immuno-¯uorescence.
PAF-R was positively labeled in 43.8% 6 5.4 per 1000 cells in human Merkel cell carcinoma
cell lines in culture and CK 20 in 83.9% 6 4.4 per 1000 cells. The cytoplasmic labeling for PAF-R
showed a granular, perinuclear staining pattern. CK 20 was expressed with a plaquelike staining
pattern in the periphery of the cytoplasm.
About half of the CK 20 positive Merkel cell carcinoma cells express PAF-R, while the clinical
implication of this needs to be further elucidated.
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Evidence that Loss of Tuberin, the Tuberous-Sclerosis-Complex-2 Gene Product,
Stimulates Angiogenesis
P.A. Nguyen-Vu, I. Fackler, J.E. DeClue, M. Volkenandt, R.S. Yeung, and R. Wienecke
Munich, Germany; Bethesda, U.S.A.; Washington, U.S.A.
Tuberous sclerosis complex is an autosomal dominantly inherited disorder associated with an
alteration of the TSC2 tumor suppressor gene that encodes for the protein product tuberin. The
disease is characterized by the development of harmatomas, e.g., cutaneous angio®bromas that
consist of vascular cells and interstitial cells. We explored whether a loss of tuberin may be
associated with angiogenesis.
Immunohistochemical analyses of human angio®bromas were performed using antibodies
directed against tuberin and angiogenic factors. Loss of the expression of tuberin was observed in
the interstitial cells of 14 of 59 angio®bromas. The expression of tuberin was retained in the
vascular cells. In all analyzed angio®bromas the angiogenic factors VEGF, angiogenin, PD-ECGF,
PDGF-B and bFGF were detected in the interstitial cells and vascular cells.
Embryonic rat ®broblasts expressing homozygous mutants of Tsc2 (Ek/Ek) were derived from
heterozygous (Ek/+) Eker rats, a naturally occuring animal model of inherited renal cancer.
Conditioned medium of Tsc2 (Ek/Ek) negative rat ®broblasts stimulated the proliferation of
microvascular dermal endothelial cells signi®cantly more than Tsc2 (+/+) positive embryonic
®broblasts.
Our data suggest that a functional loss of tuberin may lead to the stimulation of angiogenesis.
This mechanism of angiogesis is similar to that in tumors of patients with the von Hippel±LindauSyndrome (VHL) or neuro®bromatosis type 1 (NF1). In neuro®bromas of patients with NF1 and
in renal hemangio®bromas of patients with VHL an upregulation of VEGF has been shown.

Possible Biologic Roles of Activated Mast cells within Tumor Nests of Angiosarcoma
and Malignant Schwannoma
T. Demitsu, T. Inoue, M. Kakurai, T. Kiyosawa, K. Yoneda, and M. Manabe
Akita and Tochigi, Japan
The accumulation of mast cells around tumors is a well recognized phenomenon in a number of
malignancies including basal cell carcinoma, melanoma, and breast cancer; however, little
information exists regarding mast cells within tumor nests. To clarify the role of mast cells
in®ltrating skin cancers, we examined mast cell density and estimated the morphologic features of
mast cells within tumor nests of three cases of angiosarcoma (AS) and two cases of malignant
schwannoma (MS) by light and electron microscopy. In light microscopy, mast cells were observed
within tumor nests at various densities and exhibited weak staining intensity with toluidine blue in
both AS and MS. By electron microscopy, some mast cells were noted in close apposition to tumor
cells, suggesting the existence of direct cell-to-cell interactions. Furthermore, most of the tumorin®ltrating mast cells exhibited anaphylactic or piecemeal degranulation, indicating that the mast
cells were activated in situ. These results raise the possibility that mast cells within tumor nests
might contribute directly to tumor growth as well as host immunity and stromal reaction in these
skin cancers.
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Expression of the CD10 Antigen (Neutral Endopeptidase) by Mesenchymal Tumors of
the Skin
D. Bourchany, A. Claudy, and J. Kanitakis
Department of Dermatology, HoÃp. Ed. Herriot, Lyon, France
The CD10 (or CALLA) antigen is a neutral endopeptidase expressed by a variety of
nonhemopoietic cells, including ®broblasts in various tissues. So far little or con¯icting data exist
concerning the expression of CD10 in normal and pathologic skin. In order to assess the value of
anti-CD10 antibodies in diagnostic dermatopathology, we investigated the immunohistochemical
expression of the CD10 antigen on formalin-®xed, paraf®n-embedded tissue specimens of normal
skin and 161 cutaneous proliferative lesions, mostly mesenchymal tumors. In normal skin CD10
immunoreactivity was found in mesenchymal cells around hair follicles and eccrine sweat glands. In
skin tumors, CD10+ cells were found mainly in dermato®bromas, and to a lesser extent in
Dermato®brosarcoma protuberans and neuro®bromas. Metastatic (and to a lesser extent primary)
melanomas also occasionally expressed CD10. These results show that the CD10 antigen is
expressed by mesenchymal cells of normal human dermis, presumably encompassing a subset of
CD34+ dermal dendrocytes and/or periadnexal ®broblasts. The CD10 antigen can be used as an
adjunct to the diagnosis of some spindle-cell cutaneous tumors such as dermato®bromas and
dermato®brosarcoma protuberans, but its value as a single marker is rather limited. The possible
role of CD10 as a progression marker in melanoma is interesting and merits further study.

Upregulation of Gene Expression and Protein Synthesis of Laminin 5 by Soybean
Lysolecithin
N. Akutsu, S. Amano, and T. Nishiyama
Shiseido Life Science Research Center, Yokohama, Japan
Laminin 5 is a major component of anchoring ®lament at the basement membrane in skin and
consists of three polypeptide chains, a3, b3 and g2. We have developed a method for analyzing
gene expression for each chain of laminin 5 by TaqMan PCR, which enabled quantitative assay in
a range from 1 3 102 to 1 3 108 copies. By using this method, the expression of laminin 5 by
human keratinocytes in both monolayer culture and cultured skin-equivalents was examined. The
basal expression of LAMC2 was much higher than those of LAMA3 and LAMB3 in both
monolayer culture and the skin-equivalents. In monolayer culture soybean lysolecithin as well as
human serum, TGF-a and TGF-b1 increased the expression of all three genes to almost the same
extent. The increased mRNA levels were consistent with the augmented synthesis of laminin 5
proteins, measured by a sandwich ELISA. In the skin-equivalents, the addition of soybean
lysolecithin to the culture medium increased the expression of all three genes to almost the same
extent. Furthermore, soybean lysolecithin enhanced the deposition of laminin 5 and the basement
membrane formation at the dermal±epidermal junction in the skin-equivalents. These results
suggest that the same regulatory region might be present in each of the three genes of laminin 5,
and that soybean lysolecithin is a strong stimulator of laminin 5 gene expression.
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LTBP-1 Interacts with Extracellular Matrix of Human Skin Fibroblasts via Multiple
Domains
C. UnsoÈld, M. HyytiaÈinen, L. Bruckner-Tuderman,* and J. Keski-Oja
*Department of Dermatology, University MuÈnster, Germany; The Haartman Institute, Department of
Virology, University of Helsinki, Finland
LTBP-1 is an extracellular matrix component, which makes part of the LTBP/®brillin superfamily.
The members of this family are glycoproteins mainly composed of EGF-like repeats and 8-Cys
domains. LTBP-1 can be released from the matrix by proteinases. It binds covalently latent TGF-b
and therefore targets latent TGF-b to the matrix. By using 10 different fusion proteins covering the
entire protein sequence of LTBP-1 we analyzed the interactions between LTBP-1 and the
extracellular matrix of skin ®broblasts and characterized the process of incorporation. We found
that LTBP-1 interacts with the ®broblast matrix via two distinct regions in the N-terminus and
another region located in its C-terminus. Treatment with sodium deoxycholate did not abolish
these interactions suggesting covalent nature of the binding. The incorporation of the fusion
proteins to the matrix occurs in a dose- and time-dependent manner. The fusion proteins
containing the N-terminal part of LTBP-1 were incorporated more readily. The incorporation
occurred in both intact living cell layers and in isolated ®broblast matrices. When isolated matrices
were used, the incorporation was increased if the fusion proteins were incubated with the matrices
in serum free cell conditioned medium. Our data suggest that the association of LTBP-1 with the
extracellular matrix of skin ®broblasts is a multistep process involving domains both in the Nterminal and the C-terminal part of the molecule.

UVB Irradiation does not Interfere with Smad Signaling In Vitro
K. Korang and A. Mauviel
INSERM U532, Skin Research Institute, Hopital St Louis, Paris, France
UV irradiation has long been used to treat many skin diseases, and ®brotic disorders. Transforming
growth factor-b has been attributed as one of the main stimulators of excessive extracellular matrix
production leading to ®brosis. The recent elucidation of the downstream signaling cascade of
TGF-b with the discovery of the Smad proteins led us into further analysis of possible interactions
of UV irradiation with the TGF-b/Smad signaling pathway. Using various promoter constructs
responsive to TGF-b stimulation or Smad-3 overexpression (COL1A2, COL7A1 and an arti®cial
promoter that contained several repeats of a consensus Smad-binding-Element (SBE)), we show
that when these constructs are stimulated with TGF-b, an increase up to 16-fold (SBE) could be
observed. Wile UV irradiation enhanced both COL1A2 and COL7A1 1.8-fold and up to 9-fold,
respectively, no downregulation of the TGF-b effect on the collagen promoters and the arti®cial
Smad-binding-Element construct could be observed. Taken together these data indicate that UV
irradiation does not interfere with TGF-b/Smad signaling and the collagen promoter activation by
TGF-b. These results suggest that the bene®cial effect of UV irradiation as a treatment of ®brotic
skin disorders such as scleroderma may be caused by upregulation of matrix-metallo-proteinases
than by blocking TGF-b signaling and effect on collagen gene transcription.
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Jararhagin, a Snake Venom Protease, is an Activator of Fibroblast-Collagen Receptor
P. Zigrino, A. Kamiguti, J. Eble, R. Nischt, J. Fox, and C. Mauch
Cologne and MuÈnster, Germany; Liverpool, U.K.; Charlottesville, Virginia, U.S.A.
Integrin heterodimers a2b1 and a1b1 have been shown to modulate ®broblasts activities upon
®brillar collagen recognition. These collagen adhesion receptors mediate the attachment of
®broblasts to their sourrounding when cultured in three-dimensional ®brillar collagen matrices.
Previous ®ndings from our group and from others have elucidated the role of a2b1 in the
regulation of MMP-1 and MT1-MMP expression as well as the role of a1b1 in the regulation of
a1 (I) collagen.
Jararhagin, a snake venom protease, has been shown to block collagen I-induced platelet
aggregation by binding to the I-domain of a2b1 integrin. In this cell type Jararhagin inhibits
integrin-mediated intracellular signalling events through cleavage of the b1 subunit and
inactivation of the a2b1 integrin.
In our studies we present evidence that in ®broblasts Jararhagin activates a2b1 integrin.
Whereas, Jararhagin does not in¯uence the collagen-induced up-regulation of MMP-1 and MT1MMP observed in collagen gel cultures, treatment of monolayer cultures, interestingly, was
associated with a strong induction of MMP-1 and MT1-MMP on both transcript and protein
levels. Inactivation of Jararhagin metalloproteinase activity by 1,10 phenanthroline, a broad
spectrum inhibitor of metalloproteinases, did not completely abolish the inducing activity of
Jararhagin suggesting that the metalloproteinase is not essential for this effect. In support of the
cellular binding of Jararhagin, we could detect Jararhagin associated with the cell membrane.
Analysis of b1 integrin receptor subunit showed that in contrast to platelets the b1 subunit is not
cleaved.
Thus, the results suggest that the snake venom protease, Jararhagin, functions as a collagenmimetic substrate by binding to and activating integrin receptors. Further investigations will
elucidate the molecular basis of integrin-mediated cellular responses and allow to speci®cally
interfere with cell±collagen interactions during pathologic processes such as ®brosis, tumor
invasion and metastasis.

Rho-Kinase Inhibition and Cyclic Nucleotides cause a Decrease of Contractile Force
Generated by Human Dermal Fibroblasts within Three-Dimensional Collagen Lattices
and Associated Changes in Actin Micro®lament Structure
F. Hirche, V. Hasse, B. Eckes,* T. Krieg,* and G. P®tzer
Departments of Physiology and *Dermatology, University of Cologne, Germany
As it has been hypothesized that generation of isometric tension by ®broblasts within bound
collagen lattices (CL) is mediated by smooth muscle-like contraction it was the aim of this
investigation to study the effect of inhibitors of myosin light chain kinase (MLCK) and Rho-kinase
as well as cyclic nucleotides on the maintenance of isometric force by ®broblast populated collagen
lattices (FPCL) and to visualize the associated changes in the morphology of the actin cytoskeleton
(AC). The isometric force generated by 50000 human dermal ®broblasts (HDF) within a CL
(1.75 mg per ml, 0.8 ml) was measured as previously described (P¯uÈgers Arch Suppl 435:R170,
1998). In the presence of 10% fetal calf serum a plateau force (PF) of 578 6 19 mN (n = 30) was
generated. CLs, held isometrically, were ®xed with paraformaldehyde, stained with PhalloidinTRITC and visualized by ¯uorescence light microscopy. In control CLs, which had reached PF,
HDF in the centre of the matrix showed a uniform distribution of long straight cellular extensions
with prominent actin ®laments (AF) that also extended through the cell body. Addition of 2 mM
cytochalasin D at PF induced a complete relaxation (t 58 6 2.8 min, n = 5) after which actin was
mainly concentrated in small thick spots giving the cells an ice crystal like appearance. Dibutyryl
cAMP (1 mM) and phosphodiesterase inhibitor 3-isobutyl-1-methylxanthine (1 mM) induced a
partial relaxation by 64 6 3.3% (t 74 6 4 min, n = 4) and the cells had shorter extensions with
peripheral arborization and long straight AF were less abundant. The Rho-kinase inhibitor Y27632 caused a dose dependent relaxation (IC50 = 0.67 mM, n = 5±10) that was complete at 10 mM
(t 21 6 1.2 min, n = 3) and HDF showed numerous small extensions with thin branched AF
giving the cells a muf¯ed outline and cotton ball like appearance. These changes were completely
reversible after washout of Y-27632 by medium change which also resulted in a recovery of
isometric tension. MLCK inhibition by ML-9 (30 mM) induced only a partial force decrease by
approximately 20% while long straight cellular extensions with prominent AF were retained. This
suggests that the maintenance of isometric tension by HDF within bound CLs and associated stress
®bre formation is only partially dependent on MLCK activity. Relaxation of contractile force
induced by Rho-kinase inhibition and cAMP was associated with distinct changes in the
morphology of the AC.
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Vigilin ± a Marker for a Stimulated Collagen Synthesis in Human Fibroblasts
J. Brinckmann, M. Tronnier, J. Gebken,* P.K. MuÈller,* and Ch. Kruse*
Department of Dermatology, Institute for Medical Molecular Biology, Medical University of LuÈbeck
Vigilin is a multidomain protein of a tRNA-containing ribonucleoprotein complex and seems to
be a suitable marker for the stimulation of the translational machinery. In this study, we analyzed
the vigilin and collagen synthesis of human ®broblasts in a normal and a stimulated state in cell
culture. Furthermore, we determined the vigilin expression in ®brotic skin of lipodermatosclerosis.
In order to analyze the state of stimulated collagen synthesis we determined (a) ®broblasts of
Ehlers±Danlos syndrome type VII. These cells failed to cleave of the aminopropeptide of
procollagen leading via an ineffective feedback regulation to an elevated collagen synthesis. (b)
subcon¯uent ®broblasts, which showed a higher collagen synthesis than con¯uent cells.
Fibroblasts of EDSVII showed a high collagen production, which was associated by a marked
synthesis of vigilin as compared with normal controls. Furthermore, subcon¯uent ®broblasts
showed a stimulated collagen and vigilin synthesis, but at the state of con¯uency the collagen
synthesis lowered and the vigilin synthesis was abolished. In ®brotic skin of LDS we found a high
expression of vigilin, whereas vigilin synthesis was negative for normal skin.
Our data showed clearly, that a stimulated collagen production is associated by a synthesis of
vigilin, whereas a normal state of activation of the translational machinery is not accompanied by
vigilin production. Vigilin is a suitable marker for an enhanced collagen synthesis in ®brotic
diseases and wound healing.
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Targeting Sp1 as a Mean to Block Collagen Gene Expression. Application for the
Treatment of Tissue Fibrosis
F. Verrecchia and A. Mauviel
IRP, INSERM U532, Hopital Saint Louis, Paris, France
Fibrosis is a consequence of injury that is characterized by accumulation of excess collagen and
other extracellular matrix (ECM) components, resulting in the destruction of normal tissue
architecture and function. Sp1 was originally described as an ubiquitous transcription factor
essential for the basal expression of ECM genes and may therefore be an important factor in repair
processes.
To investigate the contribution of Sp1 on the basal expression of ECM genes, NIH 3T3
®broblast cultures were stably tranfected with an antisense Sp1 (ASSp1) expression construct. Using
cDNA microarrays we have demonstrated that the basal expression of most ECM genes is strongly
decreased when the expression of Sp1 is blocked by the antisense. To con®rm these results, human
dermal ®broblasts were transiently transfected with ASSp1 and various promoter/reporter
constructs (COL1A1, COL1A2, COL3A1, COL6A1, COL6A2 and COL6A3 promoters), as well
as well these for TIMP-1 and Decorin. We demonstrated that the transcriptional activity of these
ECM promoters was dramatically reduced when the expression of Sp1 is blocked. The importance
of the Sp1 DNA binding sites in the control of the transcriptional activity of the collagen genes was
further investigated. Sp1-de®cient cells (Drosophila melanogaster Schneider SL2 cells) were
transiently transfected with SP1 expression construct and various 5¢ deletion constructs of each
of the COL1A2, COL3A1, COL6A1, and COL6A3 promoters. We demonstrated that the activity
of these promoters is directly correlated to the number of Sp1 binding sites. Thus, these results
suggest that targeting Sp1 can be used as a mean to block collagen gene expression and as a new
approach for treatment of tissue ®brosis.

Expression of Mast Cell (MC) Growth Modulating and Chemotactic Factors and their
Receptors in Human Cutaneous Scars
B. Hermes, P. Welker, I. Feldmann-BoÈddeker, S. KruÈger-Krasagakes, K. Hartmann, T. Zuberbier,
and B.M. Henz
Berlin and KoÈln, Germany
To explore possible mechanisms involved in the turnover of MC subpopulations in human
cutaneous scars, we have examined selected factors known to stimulate or modulate MC
hyperplasia [stem cell factor (SCF), nerve growth factor (NGF), transforming growth factor
(TGFb1), granulocyte/macrophage colony stimulating factor (GMCSF)] and their receptors (R) in
human cutaneous scar tissue (N = 27) of varying ages (4±369-d-old), compared with normal skin
(N = 12), using immunohistochemistry, immuno¯uorescence microscopy, ¯ow cytometry, and
reverse transcription polymerase chain reaction. On immunohistochemistry, SCF-and TGFb1positive cells were signi®cantly increased in epidermis and dermis of scars. TGFbRI, II and the
NGFR-p75 were signi®cantly increased in the epidermis, TGFbRI and NGFR-TrkA throughout
the dermis, and TGFbRII, NGFR-p75 and GMCSFR in the mid-and lower dermis of scars. NGF
and GMCSF expression was equally scarce in normal skin and scars. In tissue extracts of scars,
mRNA levels of SCF, TGFb1, TGFbRI, II and both NGFRs, but not GMCSFR, were
signi®cantly increased. TGFbRI and II were identi®ed in 90% and 83%, respectively, of isolated
normal skin MCs on ¯ow cytometry and GMCSFR and NGFR-p75 on 70% and 73%,
respectively, of avidin-positive normal MCs on double immuno¯uorescence microscopy. As
described before for the SCFR c-Kit, GMCSFR and NGFR-p75 were downregulated on avidinpositive MCs in scars. The marked upregulation of TGFb1, its receptors and SCF suggests that
these factors play a major role in the process of MC increase in human cutaneous scars whereas the
role played by NGF and GMCSF is less clear, despite the signi®cant upregulation of their
receptors.

Bone Morphogenetic Proteins in Skin Wound Healing
P. Shephard, M. GruÈnewald, M. Hafner, T. Krieg, and H. Smola
Cologne, Germany
The transforming growth factor beta superfamilly is central to skin healing with members affecting
both epithelial and mesenchymal cell types. Bone morphogenetic proteins (BMP) are the least
studied TGFb familly members with regards to wounds. Previous research has demonstrated
BMP6 involvement in wound healing, particularly with regards to keratinocyte proliferation. In
our work, we examined the expression of the BMP type II receptor (BMPRII) and relevant BMPs
in skin. In mouse control skin, we could detect BMPRII in only few basal keratinocytes as well as
in hair follicles. The known ligands for BMPRII, BMP2 and 4 were found in hair follicles while
BMP7 was found associated with the suprabasal layer of the epidermis. We persued our
investigations further by performing wound healing experiments in mice. We could not detect any
signi®cant increase in receptor expression at days 1 and 3. At day 5, a few basal keratinocytes in the
migrating tip were stained; however, at day 8, keratinocytes in the migrating tip were found to be
expressing BMPRII at very high levels as did cells present in the underlying mesenchyme. Day 15
saw BMPRII expression pattern return to that found in unwounded skin. BMP2 and 4 levels were
unchanged during the healing process; however, BMP7 was found at low levels in the
mesenchyme by day 5 and rose to high levels at day 8, time of the highest expression of the
receptor. BMP7 had all but disappeared from the mesenchyme by day 15. BMP7 was associated
with suprabasal cells in uninvolved epidermis throughout healing but not with keratinocytes
migrating over the wound bed. BMP7 was detected in the newly formed epidermis after
completion of re-epithelisation. The activation of the BMP transduction pathway was con®rmed
by SMAD 5 translocation.Those ®ndings present further evidence of the involvement of BMPs in
wound healing with likely implications in cellular proliferation and expression of connective tissue
components.
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Expression of a New Extracellular Matrix Protein, Matrilin-2, in Cutaneous Diseases
K. Hartmann, D. Piecha, C. Mauch, M. Paulsson, and T. Krieg
Cologne, Germany
Matrilin-2 is a member of the protein superfamily with von Willebrand factor type Alike modules.
In order to investigate the cutaneous expression of matrilin-2, a speci®c antiserum was produced
and further puri®ed on an af®nity adsorbent. The expression of matrilin-2 in different cutaneous
diseases was studied by immunohistochemistry and in-situ hybridization. In addition,
immunoblotting and northern blotting were used to examine the expression of matrilin-2 in
®broblast and keratinocyte cultures. In normal control skin, matrilin-2 is mainly expressed at the
basal membrane and around vessels. Staining of salt split skin demonstrated an expression of
matrilin-2 at the lower, dermal part of the basal membrane. Basal cell carcinomas showed strong
mRNA expression, but no protein deposition in the surrounding basal membrane, suggesting
degradation of matrilin-2 protein in neoplastic processes. Newly formed vessels around neoplastic
tissues strongly expressed matrilin-2. In in¯ammatory diseases such as atopic dermatitis and
vasculitis, no different expression pattern was observed compared with healthy controls. Primary
human ®broblast and keratinocyte cultures both showed mRNA and protein expression of
matrilin-2. Thus, these ®ndings demonstrate that matrilin-2 is expressed in the skin, it is mainly
deposited around the basal membrane and around vessels, and neoplastic cutaneous diseases are
associated with an altered expression pattern.

Increased Tenascin Expression and Angiogenesis and Diminished Elasticity in Irradiated
Human Skin
R. Riekki, A. Jukkola,* A. Oikarinen, and M. Kallioinen²
Departments of Dermatology, *Oncology, and ²Pathology, University of Oulu, Oulu, Finland
To study the effects of irradiation on connective tissue, tenascin expression, elastic ®bres and
angiogenesis were analyzed in skin samples of radiotherapy-treated breast cancer patients.
Histologic ®ndings versus physio-mechanical properties in radiation-treated skin were also
compared.
Skin samples were obtained from the irradiated skin area and the contralateral nontreated skin
area. Haematoxylin-eosin (HE) and Verhoeff stainings were performed, as well as immunohistochemical stainings for tenascin and bloodvessels. Suction blisters were induced on both skin areas.
Transepidermal water loss (TEWL) was measured using evaporimeter. Skin elasticity was
investigated with elastometer.
Immunohistochemical staining showed an increase in tenascin expression in irradiated skin.
There was no difference in the proportional area of elastic ®bers between irradiated and nontreated
skin. In irradiated skin samples, an increase in both size and number of blood vessels in comparison
with healthy skin could be found. Skin stiffness value by elastometer was increased in irradiated
skin. Epidermal integrity measured by TEWL was not changed.
The increase of tenascin expression and angiogenesis in irradiated skin could be due to an
activation of cytokines as a result of irradiation. Accumulation of connective tissue in irradiated
skin could be the cause of higher skin stiffness values by elastometer in radiotherapy-treated skin.
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Metalloproteinases Pathway
N. Piccardi, A. Piccirilli, and P. Msika
R&D Center, Laboratoires PharmascienceTM, Courbevoie, France
Repeated exposure to solar radiation damage human skin leading to photoaging (PA). Evidences
suggest that PA results largely from UV induction of matrix metalloproteinases (MMPs) that
degrade extracellular matrix components within the dermis. Thus, the development of new potent
MMPs inhibitors is of interest in regard to the prevention of PA. In this work, we demonstrate the
effect of White Lupin peptides on the regulation of MMPs pathway.
Low molecular weight puri®ed pentapeptides are obtained from lipid free seeds of White Lupin
using a biotechnologic process that eliminates the polysaccharides potentially involved in the
secondary reactions of glycation.
Using the Enz/ChekTM Gelatinase/Collagenase kit from Prolabo, we demonstrate that these
pure peptides have a signi®cant inhibitory effect on MMP activity. This effect is both time and
dose dependent. We also check MMP production in UVA-irradiated human skin ®broblasts. 48 h
postirradiation, lupin peptides (concentrations range from 0.5% to 2%) almost completely inhibit
UVA-induced-MMP production (both MMP-1, ±3, and ±9), as measured in cell culture medium.
MMP are zinc dependent enzymes. Thus, we verify if lupin peptides are zinc chelators. As
measured in vitro, lupin peptides do not chelate zinc, they rather act as steric inhibitor of these
enzymes.
In conclusion, these data suggest interesting applications of these speci®c pentapeptides in the
development of a new generation of topical products intended for the prevention of PA.

MMP-9 is Increased in the Sensitization Phase of Contact Allergy
L.C. Hef¯er, A. Scheynius, and J. Fransson
Stockholm, Sweden
The initial mechanisms leading to sensitization in contact allergy has generally been studied in the
murine system and less is known about the mechanisms in man. Alopecia areata (AA) is a disease
with unknown pathogenesis characterized by patchy hair loss. Severe AA may be treated by
induction of contact allergy to diphenylcyclopropenon (DPC), a strong sensitizing agent, and
subsequent topical applications.
We have studied the early mechanisms during the induction of contact allergy in ®ve previously
nontreated AA-patients, four male and one female, median age 30 y (range 18±43 y). Two per cent
DPC and 4% sodium lauryl sulphate (SLS, an irritant) was topically applied on the back of the
patients and 4 mm punch biopsies were taken 6 and 24 h after application. The biopsies were snap
frozen and six mm-thick aceton ®xed sections were evaluated by immunohistochemistry using the
following markers: CD1a, HLA-DR, CD3, CD54, matrix metalloproteinase 3 (MMP-3) and
MMP-9. An increased number of MMP9+ cells was seen in the dermis in four of ®ve patients
following DPC treatment for 24 h. The expression of the other markers remained unchanged. In
conclusion we found that the number of MMP-9+ cells increased after application of the allergen
DPC but not the irritant SLS, suggesting that MMP-9 plays a role during the early sensitization
phase.
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Unique Pattern of Chemokine Receptor Expression in T Regulatory Cells 1
S. Sebastiani, P. Allavena,* C. Albanesi, F. Nasorri, G. Bianchi,* C. Traidl, S. Sozzani,* G.
Girolomoni, and A. Cavani
Laboratory of Immunology, Istituto Dermopatico dell'Immacolata, IRCCS, Rome, Italy; *Istituto di
Ricerche Farmacologiche ``Mario Negri'', Milan, Italy
Chemokine receptors are crucial in the positioning of T lymphocytes within tissues and in the
regulation of immune responses. We showed that nickel-speci®c T regulatory cells 1 (Tr1) inhibit
in a IL-10-dependent manner the antigen-presenting function of monocytes and dendritic cells,
and thereby block Th1 responses. Here we analyzed the chemokine receptor expression and
function in a panel of skin-homing nickel-speci®c T cell clones with the cytokine pro®le of Tr1
(IL-10++, IL-5++, IL-4±, IFN-g+/±). Resting Tr1 cells expressed the mRNA for a vast repertoire of
chemokine receptors, including CCR1, CCR2, the Th1-associated CXCR3 and CCR5, and the
Th2-associated CCR3, CCR4 and CCR8 (the latter at higher levels compared with Th2 cells),
and up-regulated CCR1, CCR4, CCR5, CCR7 and CCR8 mRNA upon TCR engagement.
Functional studies (calcium mobilization and in vitro migration assays) indicated monocyte
chemotactic protein (MCP)-1 (CCR2 ligand), MIP-1b (CCR5 ligand) TARC (CCR4 ligand)
and I-309 (CCR8 ligand) as the most active chemokines for resting Tr1 cells. Activated Tr1 cells
downregulated the responses to most of the chemoattractant, but retained a signi®cant migratory
capacity to I-309, TARC and MCP-1. Our results indicate that, compared with polarized Th1 and
Th2 cells, Tr1 lymphocytes have a broader array of chemokine receptors that may allow their
active intervention in a large spectrum of in¯ammatory diseases.

Activation of Effector T Lymphocytes by Type I Collagen and Fibronectin is Mediated
by Multiple VLA Integrins: Therapeutic Implications
W.H. Rao and R.D.R. Camp
Division of Dermatology, University of Leicester, U.K.
The cellular VLA integrin receptors are heterodimers with a common b1 chain and one of several
a chains that de®ne the speci®city of interactions between extracellular matrix proteins (ECMP)
and T lymphocytes. Past work showed that T cells are costimulated by immobilized ®bronectin
(FN) via a4 and a5 integrins (Shimizu et al: J Immunol 145:59±67, 1990). This and other work has
led to focus on these integrins, particularly a4, as therapeutic targets. However, we have recently
shown for the ®rst time that immobilized type I collagen (COL I), the major ECMP in human
skin, potently costimulates CD4+ and CD8+ T cell lines. We now con®rm, by using a chainspeci®c monoclonal antibodies (mAb, 10 mg per ml), that proliferation of a T cell line costimulated
with anti-CD3 and FN is partly inhibited by a4 or a5 mAb, completely inhibited by a
combination of the two MoAb, but unaffected by a1 and a2 MoAb. In contrast, proliferation of a
T cell line stimulated by anti-CD3 and COL I is unaffected by a4 and a5 MoAb, partly inhibited
by either a1 or a2 MoAb (50±60%) and more so by combined a1 and a2 MoAb (80%). Flow
cytometry showed upregulation of a1, a2 and a3 integrins on T cell lines, suggesting that
complete inhibition of COL I-mediated effects could be achieved by combined addition of MoAb
against a1, a2 and a3 integrins, which are all implicated in COL I binding to other cells. This
suggests that immunotherapy targeted at T cell±ECMP interactions will be incompletely effective
unless the common b1 chain is blocked. Accordingly, we have shown that the b1 MoAb, 4B4,
totally inhibits COL I and FN-induced T cell costimulation at 65 ng per ml or higher, an effect that
is not due to nonspeci®c negative signalling or toxicity, as 4B4 (up to 2 mg per ml) has no effect on
T cell proliferation induced by anti-CD3 and IL-2. This identi®es the common b1 chain of VLA
integrin heterodimers as a necessary immunotherapeutic target for effective blockade of T cell±
ECMP interactions.
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Peroxynitrite Induces the Expression of Cutaneous Lymphocyte-Associated Antigen
(CLA) via a(1,3)-Fucosyltransferase VII on Human T Cells
M. Podda, H.A. Beschmann, U.H. von Andrian,* R. Kaufmann, and T.M. Zollner
Department of Dermatology, J.W.Goethe-University of Frankfurt, Germany; *Center for Blood Research,
Harvard Medical School, Boston, Massachusetts, U.S.A.
The cutaneous lymphocyte-associated antigen (CLA) is a key molecule responsible for the
recruitment of T cells into the skin. Antioxidants via regulation of a(1,3)fucosyltransferase VII
(FucTVII) are potent inhibitors of CLA expression and function. We therefore asked if on the
other hand oxidants would be capable to induce CLA expression by T cells. T cells were treated
with various oxidants. Superoxide produced by xanthine/xanthine oxidase, peroxyl radicals
released from azo compounds (AAPH, AMVN), hydroperoxides (hydrogen peroxide, butyl-and
cumene hydroperoxide), singlet oxygen produced by photosensitizer plus visible light or nitric
oxide (NO) released from NO donors (Na-nitroprusside, DEA/DETA/Spermine NONOate) did
not show any signi®cant induction of CLA expression by T cells. Only treatment of T cells with 3morpholinosydnonimine (SIN-1), which simultaneously produces superoxide together with nitric
oxide induced the expression of CLA. A dose (100±500 mM) and time dependent (1±10 d) increase
of CLA expression could be detected by ¯uorocytometry with a maximum 3-fold increase at day 4.
Superoxide and nitric oxide rapidly react to form peroxynitrite (ONOO±), a reactive nitrogen
species known to affect several signal transduction pathways. Indeed, treatment with authentic
peroxynitrite (100±600 mM) also augmented CLA expression both in PBMCs (3-fold) and in T
cells (2.5-fold). In the presence of superoxide dismutase (SOD) SIN-1 failed to induce CLA
expression. SOD rapidly dismutates superoxide to hydrogen peroxide and reduces the formation of
peroxynitrite from nitric oxide. CLA upregulation by SIN-1 or authentic peroxynitrite was also of
functional relevance as determined by recombinant E-selectin-IgG and P-selectin-IgG fusionprotein binding. Peroxynitrite also induced mRNA expression of FucTVII suggesting that
ONOO± increases CLA expression via induction of FucTVII. Our data show that of all reactive
oxygen and nitrogen species tested only peroxynitrite induced CLA expression. We suggest that
locally produced peroxynitrite could act alone or in concert with cytokines to mediate the
upregulation of CLA in human T cells.

Accumulation of CD4+CD7-T Cells in In¯ammatory Skin Lesions: Evidence for
Preferential Adhesion to Vascular Endothelial Cells
C. PfoÈhler, L. Liu, H. Abken, G. Rappl, W. Tilgen, and U. Reinhold
Department of Dermatology, Homburg/Saar, Germany; Department of Internal Medicine, Cologne,
Germany
The CD7-negative subset of CD4+ memory T cells re¯ects a stable differentiation state of postthymic helper T cells and represents a small subpopulation in circulating blood. We here
demonstrate that CD7-T cells preferentially accumulate in skin lesions under chronic in¯ammatory
conditions irrespective of the particular disease. As adhesion to vascular endothelial cells (EC) is
required for migration of circulating lymphocytes into tissues, we analysed the adherence of
puri®ed subsets of CD4+ memory T cells to endothelial cells in vitro. Compared to CD4+CD7+ T
cells, cells of the CD4+CD7-subset preferentially adhere to EC which is moreover increased after
prestimulation of EC with TNF-a. Stimulated EC increase expression of ICAM-1 (CD54) and Eselectin (CD62E), the ligand of which, cutaneous lymphocyte-related antigen (CLA), is highly
expressed in CD4+CD7-T cells but not in CD4+CD7+ T cells. LFA-1 is expressed in a bimodal
distribution on CD4+CD7-T cells in contrast to CD4+CD7+ cells whereas VLA-1, VLA-3, and
VLA-5 are nearly similarly expressed in both T cell subsets. Our results imply that the preferred
adherence of CD4+CD7-memory T cells to vascular endothelial cells, that is moreover increased
after long-term EC stimulation with TNF-a, is likely to facilitate their accumulation in various
in¯ammatory skin lesions.
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Ultraviolet Radiation Inhibits Interleukin-2-Induced Tyrosine Phosphorylation and
Activation of STAT5 in T Lymphocytes
D. Kulms, B. PoÈppelmann, and T. Schwarz
Department of Dermatology, University MuÈnster, MuÈnster, Germany
It was recently demonstrated that ultaviolet radiation (UV) hinders interferon-g from exerting its
biologic effects by inhibiting the phosphorylation of STAT1, a crucial signal transducing protein in
the interferon-g pathway. As this inhibitory activity of UV may contribute to its immunosuppressive properties, we were interested to study whether this effect is speci®c for STAT1 or
whether UV affects also other STAT proteins. STAT5 is crucially involved in the signaling of
interleukin (IL)-2, enabling the upregulation of the IL-2 receptor a chain, a critical component of
the high af®nity IL-2 receptor. Exposure of the murine T cell line CTLL to IL-2 caused rapid
tyrosine phosphorylation of STAT5, which was inhibited when cells were exposed to UV.
Accordingly, STAT5 binding activity evaluated by electrophoretic mobility shift assays was
signi®cantly impaired in UV-exposed cells. The reduced response to IL-2, however, is not due to a
downregulation of the IL-2 receptor since IL-2-induced tyrosine phosphorylation of the upstream
located janus kinases Jak1 and Jak3 was not affected by UV. Inhibition of STAT5 phosphorylation
by UV could be partially antagonized by the phosphatase inhibitor sodiumorthovanadate, implying
that a phosphatase might be involved in this process. Accordingly, upregulation of the IL-2
receptor a chain was found inhibited in cells that were exposed to UV in addition to IL-2
stimulation. As STAT5-mediated expression of the IL-2 receptor a chain is vital for normal
immune functions, inhibition of STAT5 signaling by UV may contribute to the well known
immunosuppressive properties of UV.
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Presence of Antigen-Speci®c Cytotoxic T Lymphocytes (CTL) in Metastasis of
Untreated Melanoma Patients
U. Trefzer, G. Herberth, and W. Sterry
Department of Dermatology and Allergy, ChariteÂ, Humboldt University Berlin, Germany
The activation and expansion of antigen-speci®c CTLs is central in the immunotherapy of cancer.
However, the role and function of CTLs found in the peripheral blood of untreated stage IV
melanoma patients is unknown since these patients often harbor progressing tumor lesions. One of
the explanations of this paradox could be that CTLs do not or cannot enter these tumor lesions.
We have established a technique for the detection of antigen speci®c T cells from melanoma
lesions that is based on intracellular IFNg expression. This technique has the advantage of providing
a rapid simultaneous determination of cytokine production of de®ned leukocyte subsets in tumor
tissue. Surgically resected metastasis of four HLA-A2+ melanoma patients were minced into small
pieces and single cell suspension obtained by a 2 h enzyme digestion at 37°C. T lymphocytes were
than expanded in short-term cultures in the presence of IL-2. For freqence analysis, the T cells
were incubated with individual peptides or control peptides and subsequently stained with IFNg
speci®c antibody as well as with antibodies to T cell markers and analyzed by ¯ow cytometry.
Whereas two patients had undetectable to low numbers of CTLs, in the other two patients
signi®cant numbers of CTLs were found. The ranges were 0.0% to 0.12% for Tyrosinase, 0.0% to
0.25% for MAGE-3, 0.0% to 0.27% for gp100 and 0.0% to 0.52% for MART-1/Melan A. The
phenotype of IFNg producing cells was determined in a three color analysis as CD8+, CD69+ T
lymphocytes. Interestingly, the number of CTLs found in the peripheral blood of these melanoma
patients did not correlate with the frequencies found in the metastasis. Taken together, these results
indicate, that failure of CTLs to mediate tumor regression is not a quantitative, but rather a
qualitative problem. As tumors are growing in the presence of antigen-speci®c tumor in®ltrating
lymphocytes and the frequencies of CTLs found in the peripheral blood are not predictive for the
situation in the tumor one has to put into question the value of CTL frequence analysis in the
blood compartment.

Abrogation of Tumor Protection after Immunization against a Dominant Tumor
Antigen
A. Makki, G. Weidt, and P.K. Srivastava
Dresden, Germany and Farmington, U.S.A.
We have used EL4 cells and their ovalbumin (OVA) transfected counterpart E.G7 to study the
hierarchy of tumor rejection antigens. OVA epitopes are dominant over the endogenous EL4
epitopes as shown in vitro by T cell cytotoxicity assay. After immunization with E.G7, we observed
lytic activity against E.G7, but not against EL4, whereas vaccination with EL4 induced cytotoxic T
lymphocytes (CTL) against both tumor lines. Consistent with this result, immunization with EL4
could confer complete protection against EL4 itself and partial protection against E.G7, whereas
irradiated E.G7 cells did not protect against a subsequent challenge with EL4. Surprisingly,
vaccination with E.G7 did not lead to rejection of E.G7 tumors although it induced OVA-speci®c
CTL.
Growth of E.G7 in immunized mice could not be explained by loss of OVA expression in vivo
since ®ve of six E.G7 tumors growing in E.G7 immunized mice were recognized by OVA-speci®c
CTL in vitro. When we used the E.G7 variant cell line that had lost the OVA-expression for
immunization of mice they rejected a subsequent challenge with E.G7. We conclude that the
failure of E.G7 cells to confer protection against an E.G7 tumor challenge is a direct result of their
OVA-expression and not due to an OVA-unrelated mutation of E.G7.

A MAGE-A3 Peptide Presented by HLA-DP4 Tumor Cells to CD4+ Cytolytic T
Lymphocytes
E.S. Schultz, B. LetheÂ, J. Van Snick, P. Chaux, K. Thielemans, J. Corthals, C. Heirman, T. Boon,
and P. van der Bruggen
Brussels, Belgium
Antigens encoded by MAGE-A3 and recognized by T cells are interesting targets for tumor
immunotherapy because they are strictly tumor-speci®c and shared by many tumors of various
histologic types. A number of MAGE-A3 antigenic peptides presented by HLA class I molecules
have been identi®ed and clinical trials have been performed with some of these peptides. Recently,
three epitopes presented by HLA-DR molecules have been described. We report here the
identi®cation of a MAGE-A3 epitope presented to CD4+ T lymphocytes by HLA-DP4 molecules,
which are expressed in approximately 72% of Caucasians. Because of the frequent expression of the
presenting HLA molecule this new epitope will be particularly useful both for therapeutic
vaccination and for the evaluation of the immune response in cancer patients. To identify the
epitope, monocyte-derived dendritic cells were loaded with a recombinant MAGE-A3 protein and
used to stimulate autologous CD4+ T cells, obtained from blood donors without cancer. We
isolated a CD4+ T cell clone that recognized peptide TQHFVQENYLEY. Interestingly, the
CD4+ T cells lysed HLA-DPw4 tumor cells expressing MAGE-A3, indicating that this epitope is
presented at the surface of tumor cells.
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Regulation of CD1d Expression During Calcium-Induced Differentiation of Normal
Human Keratinocytes
Y. Dutronc, A. Claudy, D. Schmitt, and D. Jullien
Lyon, France
We have previously reported the expression of the Major Histocompatibility Complex Class I-like
molecule, CD1d, by normal human keratinocytes (NHK), both in vivo and in vitro.
Immunohistochemical studies on normal human epidermis with anti-CD1d antibody (clone
NOR3.2) reveal increasing membranous expression from the basal layer to the granulous layer,
suggesting that CD1d expression is correlated with keratinocytes differentiation.
We studied the evolution of CD1d mRNA and protein levels during calcium-induced
differentiation of NHK. The cells were grown at three different calcium concentrations (0.03,
0.15, 1.2 mM). We analyzed CD1d mRNA level by semiquantitative RT-PCR, CD1d protein
level by western blotting and surface expression by ¯ow cytometry.
CD1d mRNA was detected at all calcium concentrations and was not increased by the calcium
switch. CD1d protein level estimated by western blotting was slightly increased under the
in¯uence of calcium but surface expression could only be detected at the highest calcium
concentration (1.2 mM).
These data indicate that calcium induction of CD1d expression is regulated at the posttranscriptional level. They also suggest that, whereas CD1d mRNA and protein can be detected in
immature keratinocytes, the surface expression may occur only in differentiated cells, as previously
described in the gastrointestinal epithelium.

Tissue Expression of Cutaneous Lymphocyte-Associated Antigen on Hapten and
Soluble Protein Positive Patch Test
A. GimeÂnez-Arnau, C. Barranco, C. Carrato, L. Santamaria, and J.G. Camarasa
Barcelona, Spain
Contact and atopic dermatitis are recognized useful models to study skin T cell activation and skin
associated lymphoid tissue. Cutaneous lymphocyte antigen (CLA) is a ligand for E-selectin.
CLA+ T cells are related to speci®c immune responses in the skin because these cells preferentially
respond to skin-associated antigens and their cytokine secretion re¯ects the cytokine pattern found
in cutaneous in¯amed lesion. CLA is found on 5%±20% of peripheral blood T cells and it has been
described on approximately ±50% of skin-homing T cells in an atopen patch test. We study tissue
CLA+ T cell expression on hapten and soluble protein induced eczema in atopic and nonatopic
patients
Samples were obtained from 10 positive Der Pt 1 Der Fa mix patch test as soluble protein, 10
positive nickel sulphate patch test as hapten and ®ve healthy skin. Previously we performed a
immunohistochemical double staining procedure with CD3 and HECA-452 that indicate a
predominant T-immunopro®le of CLA-in¯ammatory in®ltrate. All paraf®n samples were
diagnosed as eczema and were immunohistochemical stained with HECA-452 (Pharmingen).
Scoring was performed by two independent observers, with an interobserver variability within
6 5%. Sections were examined with the 310 microscope objetive. We evaluated the most evenly
labeled regions with an extensive in¯ammatory response. One hundred CLA± lymphocytes were
counted to obtain the perceltual value of CLA+/CLA± T lymphocytes in each case. Results for
CLA+/CLA± proportion were expressed as the mean 6 standard deviation and standar error, in
each group.
Expression of HECA-452 antigen (CLA) was observed in all 20 patch test. Taken for groups and
expressed as the mean 6 standard error. Hapten patch test showed a CLA+(HECA-452)/CLA±
ratio of 60.34 6 52.77 s.e. The values ranged from 25.45% to 122%. Protein patch test showed a
CLA+(HECA-452)/CLA± ratio of 52.38 6 17.56 s.e. The values ranged from 29.03% to 83.33%.
These ®ndings support the physiopathogenic role of CLA+ T cells in hapten and protein induced
eczema.
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Keratinocytes are Targets of Cytotoxic CD4+ (Th1) and CD8+ (Tc1, Tc2) NickelSpeci®c T Cells
C. Traidl,*² S. Sebastiani,* F. Nasorri,* C. Albanesi,* H. F. Merk,² G. Girolomoni,* and A.
Cavani*
*Laboratory of Immunology, IDI-IRCCS, Rome, Italy; ²Department of Dermatology, University of
Aachen, Germany
Allergic contact dermatitis to haptens is a prototypic DTH reaction mediated by skin-homing T
cells, but the effector mechanisms responsible for the tissue damage are poorly understood. Here
we studied the capacity of distinct subsets of hapten-speci®c T cells to induce apoptosis in
autologous keratinocytes. Skin-and blood-derived nickel-speci®c CD8+ T cytotoxic (Tc) 1 and
Tc2 clones, as well as CD4+ T helper (Th) 1 and Th2 expressed the cutaneous lymphocyteassociated antigen and exhibited strong MHC-restricted cytotoxicity against nickel-coupled B
lymphoblasts, as detected by the [3H]TdR release assay. Both Tc1 and Tc2 clones, but not CD4+ T
cells, displayed a signi®cant cytotoxic activity against resting nickel-modi®ed keratinocytes.
Following IFN-g treatment, keratinocytes expressed MHC class II and ICAM-1, and became
susceptible to Th1-, but not Th2-mediated cytotoxicity. The molecules of the two major
cytotoxic pathways, Fas ligand (FasL) and perforin, were expressed by all CD8+ T cell clones and
by the CD4+ clones with a Th1 phenotype, whereas Th2 cells expressed only FasL. Experiments
performed in the presence of speci®c inhibitors of the perforin (concanamycin A) and FasL
(brefeldin A) pathway showed that Tc2 and Th2 clones killed target cells through a perforin-and
FasL-dependent mechanism, respectively. In contrast, nickel-speci®c Tc1 and Th1 clones were
more heterogeneous, using either or both killing mechanisms. In aggregate, our results indicate
that keratinocytes can be target of multiple hapten-speci®c CTL responses, that may have distinct
roles in the epidermal injury during allergic contact dermatitis.

TNF Receptor 1 is Required for T Cell Effector Functions but Not for T Cell Priming
C.A. Sander, M. Kneilling, T. Biedermann, H. Hinze,* G. Plewig, K. Pfeffer,² and M. RoÈcken
Department of Dermatol., LMU; ²Institute for Medical Microbiology and Hygiene, Technical University;
*GSF, Institute for Inhalationbiology, Munich, Germany
TNF is a central mediator of in¯ammatory immune responses and critically involved in protective
and harmful delayed-type hypersensitivity reactions; however, the role of TNF receptor 1
(TNFR1) in the induction and effector phase of contact hypersensitivity reactions (CHSR) is
controversial. To address this topic, we studied induction and effector phase of CHSR in wild-type
(WT) and gene-targeted mutant TNFR1±/± mice using trinitrochlorbenzene (TNCB). TNFR1±/±
mice had 60% lower ear swelling responses to TNCB than in wild-type mice. H&E stained
sections as well as quantifying of myeloperoxidase activity revealed that TNFR1±/± mice had
strongly reduced accumulation of neutrophils and tissue destruction. To separate effects on the
induction from these on effector phase, we examined hapten speci®c T cell responses from WT
and TNFR1±/± mice in vitro and in vivo. T cell proliferation and IFN-g producing T cell precursor
frequency were identical in CD4+ T cells from TNFR1±/± and wild-type mice. To analyse
whether reduced ear swelling was secondary to impaired T cell functions or due to impaired local
in¯ammation we adoptively transfered hapten speci®c Th1 cells and Tc1 cells from TNFR1±/± or
WT mice. Th1 and Tc1 cells from both WT and TNFR1±/± mice induced strong DTHR in ears
from WT mice but failed to elicit delayed-type hypersensitivity reactions in ears from TNFR1±/±
mice. These data demonstrate that reduced in¯ammation in TNFR1±/± mice is secondary to a
defect in the ampli®cation of the local in¯ammation and not secondary to impaired T cell
functions.

Human Mast Cell Cytokine Production is Differentially Modulated by Retinoic Acid
M. Babina and B.M. Henz
Department of Dermatology, ChariteÂ, Campus Virchow-Klinikum, Humboldt-UniversitaÈt zu Berlin,
Germany
All-trans retinoic acid (RA), the active vitamin A metabolite, is known to possess potent
prodifferentiative and immunomodulatory effects and is being used in the therapy of different skin
disorders, while its in¯uence on the mast cell lineage has been poorly investigated so far. By the use
of cellular supernatants and lysates and the ELISA technique, production of several cytokines by the
human mast cell line HMC-1 as well as by skin mast cells was detected to be remarkably affected by
RA-administration. Thus, release of interleukin-8 (IL-8) from HMC-1 cells was highly and dosedependently promoted when RA was combined with phorbol myristate acetate (PMA) (5.1-fold
induction compared with PMA alone, at 1 mM RA and 24 h), and very similar effects were
obtained for TNF-a and IL-1b (up to 3.4-fold and 3.8-fold versus the PMA control, respectively).
On the other hand, no in¯uence on production of IL-6 was evident, while secretion of IL-4 was
dose-dependently downregulated (by more than 70% at 1 mM RA), thereby substantiating that
RA-mediated modulation occurs in a highly cytokine-speci®c manner.
Aiming at further completing the pattern of cytokines secreted by puri®ed skin mast cells, we
found that in addition to IL-8 and TNF-a, skin mast cells released substantial amounts of IL-1b
and IL-6 both at baseline and following stimulation by PMA or FceRI cross-linking, while IL-3,
IL-4, IL-5, or IL-13 were undetectable under any condition. Cytokine production by dermal mast
cells was also clearly affected by RA with results strongly resembling those obtained for HMC-1
cells. Thus, RA signi®cantly increased production of IL-1b, IL-8, and TNF-a, while IL-6
remained unchanged. Data obtained with mast cell supernatants were largely re¯ected in the lysates
of the same cells, thereby excluding the possibility that RA exerted its effect solely at the level of
exocytosis. Our data imply that mast cells represent notable targets of RA action and provide a
further cellular explanation for the immunomodulatory effects of vitamin A metabolites.

Basal Keratinocytes of Normal Human Skin Constitutively Express Low Amounts of
CD95L on the Plasma Membrane
G. Pasolini, D. Semenza, A. Lavazza, and G. De Pan®lis
Brescia, Italy
Cytotoxicity is a critical function of the immune system, and cytotoxic T cells, when expressing on
the cell membrane the CD95-ligand (Fas-L) molecule, are able to kill CD95 (Fas)-expressing target
cells. Fas-L can also be constitutively expressed by epithelial cells of immunologically ``priviliged''
sites, where it causes apoptosis of in®ltrating Fas-expressing in¯ammatory cells, thus protecting
such tissues from immune attack. Although cultured epidermal keratinocytes were shown to
express on the surface functional Fas-L, and normal skin showed to bear Fas-L mRNA, efforts
exploited so far to ascertain the possible constitutive Fas-L expression on the cell membrane (i.e., in
a functionally active location) by resting keratinocytes in normal human epidermis gave negative
results up to now. In fact, ``in situ'' immunohistochemical investigations either failed to detect FasL in normal human epidermis or revealed faint keratinocyte positivity within the cytoplasm, other
than on the plasma membrane. The aim of this study was to ascertain the possible constitutive
expression of Fas-L on the cell membrane of keratinocytes in normal human epidermis, using a
highly sensitive immunodetection system, i.e., immunoelectronmicroscopy (IEM), performed ``in
situ''. Specimens of normal human skin, punched from sun-unexposed areas, were very slightly
®xed and immediately frozen. Ultracryosections were obtained from the unembedded specimens
by an ultracryomicrotome, and were subjected to a double-layer technique, by using an anti-Fas-L
monoclonal antibody in the ®rst step, and a gold-labeled speci®c antibody in the second step,
followed by standard ultrastructural protocol. At the electron microscope gold granules were
observed within the cytoplasm of keratinocytes in basal and suprabasal layers of epidermis.
Interestingly, a low number of gold granules were also detected on the plasma membrane of several
keratinocytes, uniquely located in the basal layer of the epidermis. Such a constitutive, although
scarce, Fas-L expression by basal epidermal keratinocytes can be aimed to preserve epidermal
homeostasis, because such Fas-L can bind to Fas expressed by possible occasional in¯ammatory cells
entering the skin and kill them to prevent in¯ammation. Fas-L expressing keratinocytes could
moreover induce apoptosis of neighboring T cells/neutrophils in®ltrating the skin in a lot of
immune skin reactions and pathophysiologic conditions, thus contributing to the modulation of
in¯ammatory cutaneous diseases.

Regulation of Neutrophil Recruitment by Mast Cell TNF during Delayed-Type
Hypersensitivity Reactions (DTHR)
M. Kneilling, T. Biedermann, R. Mailhammer,² H. Hinze,³ C.A. Sander, K. Pfeffer,* G. Plewig,
L. HuÈltner,² and M. RoÈcken
Department of Dermatology, LMU; *Institute for Medical Microbiology and Hygiene, Technical University;
²GSF-Institute of Experimental Hematology and ³GSF-Institute of Inhalationbiology, Munich, Germany
TNF seems to be crucially involved in neutrophil recruitment during a number of T cell mediated
in¯ammatory diseases, such as contact hypersensitivity reactions, chronic in¯ammatory bowel
disease and psoriasis; however the cellular source of TNF in DTHR remains obscure. We
investigated the role of MC derived TNF in DTHR to trinitrochlorobenzene (TNCB). To
determine the role of MC derived TNF in DTHR, gene-targeted mutant mice lacking TNF
(TNF±/±) or TNFR1 (TNFR1±/±) and MC de®cient mutant mice (W/Wv) were locally
reconstituted at one ear by intacutaneous injection of bone marrow-derived MC either from wildtype or from TNF±/± mice. Animals were sensitized and challenged with TNCB to induce and
elicit DTHR.Only MC from wild-type mice restored DTHR and neutrophil recruitment in W/
Wv mice while MC from TNF±/± mice did not. Ear swelling responses were reduced by 80% in
TNF±/±, TNFR1±/± and W/Wv mice. Importantly, reconstitution experiments showed that only
MC from wild-type mice restored DTHR in TNF±/± mice and W/Wv mice but not in TNFR1±/±
mice. As the precursorfrequency of IFN-g producing CD4+ T cells was identical in all strains
analyzed and since reconstitution experiments did not in¯uence T cell responses our data clearly
demonstrate that MC derived TNF and functional expression of TNFR1 are both critically
required for neutrophil recruitment during DTHR. These data may help to elucidate the mode of
neutrophil recruitment in other T cell dependend immune responses such as rheumatoid arthritis
or psoriasis.

Comparison of Dermal Mast Cell Surface Receptors between Cells Isolated from Skin of
Non-Atopic and Atopic Donors
Pia Welker, R. Schwarz, S. Guhl, K. Hirabayashi, J. Krocker,* B.M. Henz, and T. Zuberbier
Department of Dermatology and Allergy, ChariteÂ, Virchow Clinics, Humboldt University, *Department of
Gynecology, Oskar-Ziethen-Krankenhaus, Berlin, Germany
Increased mast cell numbers are observed in the tissue of patients with atopic diseases, but little is
known about possible differences in phenotype and function of mast cells in comparison to
nonatopic individuals. We have previously shown that cells from unaffected, nonin¯amed skin in
atopic patients differ from normal controls in some functional characteristics such as histamine
release and tryptase activities of mast cells. In this study, we compared the expression of different
mast cell receptors in mast cells isolated from dermal breast skin of atopic and non atopic patients
undergoing plastic surgery. After enzymatic dispersion, mast cells were puri®ed using the c-Kit
antibody YB5.B8 and magnetic cell sorting with microbeads, resulting in »90% purity. Expression
of the c-Kit, FceRI-a, high af®nity NGF receptor TrkA, NGFR p75, GM-CSF receptor and
CD154 (CD40 ligand) were examined by ¯ow cytometric analysis using speci®c antibodies. We
found neither in nonatopic nor in atopic skin mast cells an expression of CD154 or the NGFR
p75. Nearly all dermal mast cells from atopic skin (mean 99%) express also the FceRIa, but only
76% of mast cells isolated from normal skin. Only a small percentage of c-Kit positive dermal cells
express the GM-CSF receptor (atopic skin 5%, nonatopic skin 2%). Expression of the TrkA NGF
receptor varied widely both in atopics (38%±86%) and nonatopics (12%±90%). These data show
that dermal mast cells from atopic donors show an increased expression of the FceRIa but do not
distinctly differ in the expression of various other mast cell surface receptors.
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Primed but not NaõÈve Th1-Cells can be Tolerized by UVB-Irradiated Dendritic Cells
(DC)
J.P. Tesmann, R.W. Denfeld, H. Hara, and J.C. Simon
Department of Dermatology, University of Freiburg, Freiburg, Germany
It is well established that low-dose UVB-radiation (UVBR) converts Langerhans cells from
immunogenic to tolerogenic APC for secondary T cell responses. DC have attained special interest
for immunotherapeutic applications, i.e., autoimmunity, since they can be generated in large
numbers and have similar effector functions compared with Langerhans cells.
Therefore, we questioned whether low-dose UVBR of DC alters their APC function, thereby
inducing tolerance in T cells. To address this issue, cocultures of bone-marrow derived DC and
naõÈve allogeneic T cells, TCR-transgenic Th1 cells (for OVA323±339-peptide) from DO11.10 mice
or primed antigen-speci®c T cells using the Th1 clone AE7 were analyzed. First, we found lowdose UVB-DC to dose-dependently inhibit T cell proliferation of both naõÈve and primed T cells.
In addition, supernatants harvested from cocultures of UVB-DC and naõÈve allogeneic T cells
showed reduced levels of Th1 cytokines, IL-2 and IFN-g, compared with sham-irradiated DC
while IL-4 and IL-10 levels remained unaffected suggesting a preferential downregulation of Th1
responses by UVB-DC. To test tolerance induction, alloreactive T cells or antigen-speci®c Th1
cells harvested from cocultures with unirradiated and UVB-irradiated DC were restimulated with
either unirradiated DC of the same haplotype, third-party DC or IL-2 (100 U per ml).
Interestingly, UVB-DC induced antigen-speci®c tolerance in the Th1 clone AE7. In contrast,
UVB-DC induced a partial inhibition of allogeneic T cell proliferation, but no tolerance, with
similar unresponsiveness to restimulation with IL-2 and unirradiated DC irrespective of their
haplotype. Similar observations were made when naõÈve TCR-transgenic Th1 cells from DO11.10
mice were used.
In conclusion, we show that low-dose UVB-DC are impaired in their APC function and
tolerize a primed antigen-speci®c Th1 clone but not naõÈve alloreactive T cells or OVA-speci®c
Th1 cells. These results suggest that UVB-DC have differential effects on primary and secondary T
cell responses.

a-Melanocyte Stimulating Hormone Mediated Tolerance Induction: Effects on
Dendritic Cells and T Lymphocytes
T. Brzoska, B. Altmann, M. MoÈller, T.E. Scholzen, D.-H. Kalden, A. Schwarz, and T.A. Luger
Department of Dermatology, University of Muenster, Germany
a-Melanocyte stimulating hormone (a-MSH) besides its role in pigmentation and obesity
possesses potent immunomodulatory capacities. It inhibits contact hypersensitivity (CHS) and
induces hapten-speci®c tolerance in mice. a-MSH also reduces the expression of costimulatory
molecules by dendritic cells (DC) and the expression of cell adhesion molecules by different cell
types. Thus it was investigated whether CHS-inhibition results from impaired DC migration or
changes in antigen presentation. Mice were treated with FITC in presence or absence of a-MSH.
Twnety-four hours after treatment lymph node and spleen cells were subjected to ¯ow cytometry.
Fluorescence intensity of cells from a-MSH cotreated mice was markedly enhanced in comparison
to cells from mice treated with FITC only. In addition mice were sensitised with DNFB 6 aMSH and ear-challenged after 5 d. Twenty-four hours later ear swelling was determined, lymph
node and spleen cells were harvested, cultured for 6 d and tested for the presence of CD4+- or
CD8+-T cells using ¯ow cytometry. Amounts of both T cells types were signi®cantly increased in
cell suspensions from a-MSH cotreated animals. Thus DC migration is not altered by a-MSH and
DC from a-MSH treated animals retain antigen-presenting capacities. Moreover there is evidence
for the induction of CD4+- and/or CD8+-T-suppressor cells that are responsible for the a-MSH
mediated tolerance induction.
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Perforin Proportion of CD3+/CD4+/CD8+/CD56+ and CLA + Peripheral
Lymphocytes in GvHD Treated with PUVA and Extracorporal Photopheresis (ECP)
C. Behrendt, M. Goos, and U.R. Hengge
Department of Dermatology, University of Essen, Germany
The clinical ef®ciency of 8-methoxypsoralene (8-MOP) in conjunction with UVA has been
documented in the treatment of a number of dermatoses, such as psoriasis and cutaneous T cell
lymphoma. In the recently developed extracorporal photopheresis (ECP), peripheral blood
lymphocytes are extracorporally exposed to 8-MOP and irradiated with UVA prior to the
reinfusion into the donor patients. Various mechanisms have been proposed to explain its mode of
action in GvHD. Therefore, the objective of this study was to analyze the perforin + proportion of
CD3+/CD4+/CD8+/CD56+ and CLA + cells in the peripheral blood lymphocytes of GvHD
patients, since perforin is a key effector molecule in the CTL-dependent cell lysis. Mononuclear
cells were separated from peripheral venous blood and permeabilized by 0.1% saponin. The
coexpression of cytoplasmic perforin and the various cell surface markers was determined in
lymphocytes by immuno¯uorescent cytometry.
Eight patients with GvHD were studied as compared with 15 control individuals not suffering
from any systemic in¯ammatory disease. In GvHD patients, the perforin + CD3+/CD4+/CD8+/
CD56+ and CLA + peripheral lymphocytes were signi®cantly increased before therapy as
compared with controls. During PUVA and ECP treatment, these cells decreased simultaneously
with improvements of dermatologic GvHD manifestations.
Thus, our ®ndings indicate that perforin-mediated cytotoxicity appears to play an important role
in the kinetics of GvHD. The reduction of these perforin + CTLs under therapeutic interventions
such as PUVA and ECP seems to correlate with clinical improvement.

Skin Speci®c Expansions Suggest an Important Role of ab-T Cells in Granuloma
Annulare
M. Mempel, P. Musette, C. Schnopp, R. Remling, J. Ring, L. Dubertret, G. Gachelin, P.
Kourilsky, and D. Abeck
INSERM U312, Department of Dermatology, HoÃpital St. Louis, Paris, INSERM U277 UniteÂ de la
Biologie moleÂculaire du GeÁne, Institut Pasteur, Paris, and Department of Dermatology and Allergy,
Biederstein, Munich, Germany
Granuloma annulare (GA) represents an in¯ammatory skin disorder of unknown origin. It is
histologically characterized by the palisading in®ltration of mononuclear cells around degradated
collagen ®bers and mucin in®ltrates. The composition of the mononuclear in®ltrate is variable but
T lymphocytes have been identi®ed in important numbers. We applied a variety of techniques to
further identify the nature of the in®ltrating T lymphocytes and their role in the disease process.
Eleven patients with the diagnosis of GA were analyzed for their T cell populations by
immunohistochemistry, RT-PCR, CDR-spectratyping (Immunoscope) and sequence analysis.
Staining for distinct T cell subtypes revealed a predominant in®ltration of CD4-positive T cells
within the granuloma with low numbers of CD8 positive cells. These T cells expressed almost no
biases in their usage of Vb chains as analyzed with the Immunoscope technique. When analyzing
for the complementary determining region 3 (CDR3) size and the usage of JP-chains we could
identify various clonal expansions within the cutaneous granulomas. Interestingly, not all clonal
expansions represented locally expanded clones as for some of them we could identify the same
population within the blood of the patients. Each patient, however, showed at least one skin
speci®c T cell clone on expansion which for some patient was identi®ed in different skin
localizations but not in the blood. These ®nding were con®rmed by extensive sequence analysis of
the CDR3 region for different Vb-Jb rearrangements within the granulomatous lesions and
PBMCs Interestingly, even in patients sharing the same Vb family on expansion as analyzed for
VP23 we could not ®nd identical or similar CDR3 sequences, thus rendering unlikely the
existence of public T cell responses in GA. In order to screen for the recently described Va24inv
NKT population, which has been shown to play a role in mycobacteria-induced cutaneous
granuloma, we looked for the canonical Va24-Ja18 rearrangement of this population. Whereas all
patients screened positive in the P13MCs we could not identify this particular cell population
within the granulomas. In summary, the cutaneous T cell population in GA is composed of various
T cell populations of polyclonal origin with individual patient-speci®c clonal expansions, which
suggests an important role for lymphocyte recruiting mechanisms in the course of granuloma
formation.
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Inhibition of IgE Production in CD40 + IL-4 Stimulated B Cells by 1a,25Dihydroxyvitamin D3 in an IFNg-Independent Manner
A.G. Heine, B.M. Henz, and M. Worm
Berlin, Germany
1a,25-dihydroxyvitamin D3 (VD) has numerous effects on immune cells, including lymphocytes
and it has been shown that VD is capable to affect the regulation of immunoglobulin synthesis by B
cells. Previously we showed that retinoic acid (RA), which receptor of the RXR type can form
heterodimers with the vitamin D receptor (VDR) inhibits IgE-synthesis mediated by CD40 + IL-4
in human B cells. The aim of this study was to determine the role of VD on CD40 + IL-4 mediated
B cell activation. VD and its nonhypercalcaemic analogue EB1089 (10±14±10±6 mol per liter) were
studied in anti-CD40 (1 mg per ml) + IL-4 (5 ng per ml) mediated B cell proliferation and Ig
synthesis from healthy donors. Firstly, the expression of the vitamin D receptor (VDR) was
examined by RT-PCR and western blot analysis. The data shows that unstimulated and stimulated
human peripheral B cells express mRNA and protein of the VDR. Anti-CD40 + IL-4 mediated
proliferation of B cells remained unaltered by VD or EB1089. By contrast, IgE synthesis was
markedly inhibited by both, VD and EB1089, starting at concentrations of > 10±10 mol per liter for
VD and > 10±12 mol per liter for EB1089. Maximal inhibition of IgE production for B cells was at
10±6 mol per liter for VD 85.5% 6 9.7 (n = 7) and 77.3% 6 10.8% (n = 6) for EB1089. By contrast,
the synthesis of other Ig's including IgA, IgG and IgM remained unchanged in the presence of VD
or EB1089 in CD40 + IL-4 stimulated B cells.
Measurement of IFNg production in the supernatents of CD40 + IL-4 stimulated B cells by
ELISA technique revealed that IFNg production was not increased by VD, indicating that
inhibition of IgE production occurred through an IFNg independent pathway. Taken together,
our results show that VD and EB1089 inhibit selectively IgE production by CD40 + IL-4
stimulated B cells in vitro. Whether this might be a new therapeutic approach for the treatment of
IgE mediated diseases needs to be clari®ed by further studies.

Interleukin 13 (IL-13) is Expressed by Eosinophils in Atopic Dermatitis (AD)
P. Schmid-Grendelmeier, B. Fischer, F. Altznauer, B. WuÈthrich, and H.U. Simon
Davos & ZuÈrich, Switzerland
Recently a key role for IL-13 in the pathogenesis of allergic diseases such as asthma bronchiale (AB)
has been suggested. IL-13 expression has been described by T cells, mast cells, basophils and
dendritic cells. In this study, we investigated the expression of IL-13 by human eosinophils and
neutrophils in patients with AD and normal healthy controls.
Nineteen patients with atopic dermatitis (AD) according to the criteria of Hani®n and Rajka (15
with detectable spec. IgE (aAD), four without spec. IgE (nAD)) were studied. Separation of blood
eosinophils (98±99% purity) and neutrophils (> 95% purity) was performed by Ficoll Hypaque
centrifugation and selection via antihuman CD16 MoAb microbeads using a MACS column.
Purity was controlled by light microscopy and ¯ow cytometry. IL-13 was measured by ELISA and
intracellular staining with FACS analysis. In addition immunohistochemistry of blood eosinophils
(cytospin) and lesional skin was performed.
Signi®cant levels of IL-13 are detectable in eosinophils derived from atopic patients (mean
389 6 86 pg per 107 cells). IL-13 can be released by stimulation with IL-5 and GM-CSF alone or in
combination with PAF. Intracellular IL-13 can also be detected by FACS in eosinophils of atopics.
Little or no IL-13 is observed in eosinophils from control donors. A slightly but not signi®cant
higher expression of eosinophil-derived IL-13 is found in aAD compared with nAD.
Immunohistochemistry using monoclonal antibodies shows IL-13 in puri®ed blood eosinophils,
but also in vivo in tissue eosinophils of dermal lesional skin. In contrast, no IL-13 is detectable by
the various methods in neutrophils of AD patients or controls.
Therefore, eosinophils, but not neutrophils may play an active immunoregulatory role in
chronic allergic in¯ammatory responses such as AD by the release of IL-13.
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Atopy Patch Test with Aeroallergens in Young Children with Atopic Dermatitis
A.C.A. Devillers, E.F. Elst, F.B. de Waard, van der Spek, and A.P. Oranje
Rotterdam, The Netherlands
The Atopy Patch Test (APT) is currently being studied as an additional tool to the Skin Prick Test
(SPT) and measurement of speci®c IgE, in diagnosing an allergy to aeroallergens in patients with
atopic dermatitis (AD). The aim of our study was to evaluate the additional value of the APT with
aeroallergens, in young children with AD.
Speci®c IgE against HDM, dog and cat dander was measured in the serum of 11 children with
AD, under the age of 1 y. In a second group of 38 children with AD, aged between 1 and 3 y, SPTs
with HDM, dog and cat dander were performed together with the measurement of speci®c IgE in
the serum. Additional APTs were performed in all children, using the same allergens.
In the ®rst group of children there was one of 11 (9%) children with an elevated level of speci®c
IgE against HDM. Three of 11 (27%) children had a positive APT to HDM, of whom only one
had an elevated level of speci®c IgE. There were no children with an elevated level of speci®c IgE
against dog dander; however, three of 10 (30%) children showed a positive APT to dog dander.
There were two of 10 (20%) children with an elevated level of speci®c IgE against cat dander. Four
of 10 (40%) children had a positive APT to cat dander, of whom only two had an elevated level of
speci®c IgE.
In the second group of children there were ®ve of 36 (14%) children with a positive SPT and/or
elevated level of speci®c IgE against HDM. Eleven of 36 (31%) children showed a positive APT to
HDM, of whom only two had a positive SPT and/or elevated level of speci®c IgE. There were
eight of 34 (24%) children with a positive SPT and/or elevated level of speci®c IgE against dog
dander. Seven of 34 (21%) children showed a positive APT to dog dander, of whom only three
children had a positive SPT and/or elevated level of speci®c IgE. There were 12/38 (32%) children
with a positive SPT and/or elevated level of speci®c IgE against cat dander. Nine of 38 (24%)
children showed a positive APT to cat dander, of whom only ®ve children had a positive SPT and/
or elevated level of speci®c IgE.
The results showed that we can identify a group of young children with AD, who have a
positive APT to HDM, dog and cat dander, without having a positive SPT and/or elevated level of
speci®c IgE. These children will be followed-up in order to monitor the possible development of a
positive SPT and/or elevated level of speci®c IgE.

Autologous Serum-Enhanced Responses of Atopic Peripheral Blood Mononuclear Cells
(PBMC) to Dermatophagoides Allergen
D. Shah, J. Hales, and R. Camp
Division of Dermatology, University of Leicester, U.K.
Recent reports describe IgE-facilitated allergen presentation (FAP) to atopic T cells, via binding of
allergen-speci®c IgE to FceRI or II on antigen presenting cells (APC). Because these studies
involved speci®c in vitro conditions including puri®ed APC populations and/or allergen-speci®c T
cell clones, the clinical relevance of IgE-FAP remains uncertain. We have therefore studied
responses to Dermatophagoides pteronyssinus (Der p) allergen of PBMC from 22 atopic dermatitis
patients, all of whom had raised Der p-speci®c serum IgE (as shown by skin prick tests or serum
RASTs). Density gradient-puri®ed PBMC and serum were prepared from the same blood samples
and used immediately in 5-day proliferation assays. In seven cases, PBMC in RPMI-1640 medium
with 10% autologous serum failed to respond to Der p allergen (maximal stimulation indices,
mSI < 5), in spite of the presence of Der p-speci®c IgE. Where T cell responses to Der p were seen
(mSI > 5, n = 15), mSI in assays with 10% autologous serum (29.9 6 27.6, mean 6 SD) were, with
one exception, greater than mSI in parallel assays with the same PBMC and 10% allogeneic, heatinactivated AB serum (mSI 9.2 6 13.6, p < 0.002). In further experiments with Der p-reactive
PBMC (n = 9), responses were without exception greater in cultures with 10% fresh autologous
serum (mSI 35.9 6 33.3, mean 6 SD) than with fresh autologous serum heated at 56°C for 30±
60 min (mSI 12.5 6 20.6, p < 0.02), under conditions known to denature IgE irreversibly. In
contrast, heat inactivation of autologous serum had inconsistent effects on responses of the same
PBMC samples to PPD (n = 9). In conclusion, T cell proliferation in response to Der p was absent
in one-third of atopic PBMC samples, but when seen was dependent on a heat-labile serum factor,
possibly Der p-speci®c IgE. If IgE-FAP to T cells is relevant in the pathogenesis of atopic
dermatitis, allergens other than Der p must be involved in many cases.
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Challenge of Flexural Skin with Dermatophagoides Allergen in Patients with Atopic
Dermatitis: Occurrence of Contact Urticaria, Delayed Eczematous-Type Reactions and
Allergen-Induced T Cell Activation
D. Shah, J.M. Hales, and R.D.R. Camp
Division of Dermatology, University of Leicester, U.K.
The clinical relevance of allergy to Dermatophagoides pteronyssinus (Der p) in atopic dermatitis (AD)
remains controversial. We have therefore studied 22 randomly recruited adults with AD, who
were not on oral therapy and could avoid active topical therapy to the cubital fossae for a week
before challenge. All subsequently showed raised levels of total and Der p-speci®c IgE. One drop of
Der p skin prick test solution and control (Allerayde) were applied twice daily, double blind, to the
cubital fossae, which were scored for eczematous changes before and after four days. Peripheral
blood mononuclear cells (PBMC) taken before challenge were cultured with a range of
concentrations of the same Der p and control solutions for 5 d, in medium with 10% fresh
autologous serum to maximize IgE-facilitated allergen presentation. In eight of the 22 patients,
intensely pruritic urticarial weals developed within minutes of the ®rst Der p application and lasted
up to 20 min, demonstrating percutaneous absorption through apparently intact skin in some
patients. In all cases, this reaction underwent tachyphylaxis and was no longer evident by the fourth
day. Only six of 22 patients showed increased, nonurticarial eczematous-type scores after 4 d, and
this correlated with PBMC proliferation assays giving maximal stimulation indices (mSI) of > 25 in
all but one subject. All but one of the patients with no delayed reaction to topical challenge (16 of
22) had mSI < 25, with seven giving mSI < 5, even in assays with autologous serum containing
high amounts of Der p-speci®c IgE. In conclusion, Der p may cause transient contact urticaria in a
third of AD patients, but elicits eczematous responses in less, in this series.
Patients whose AD might bene®t from rigorous Der p avoidance may be identi®ed by open
topical ¯exural challenge and enhanced in vitro PBMC responses to Der p (mSI > 25), but not by
skin prick tests or RASTs.

Increased Expression of Costimulatory Molecules in Atopy Patch Tested Skin
M. Tengvall Linder and A. Svensson
Stockholm, Sweden
Costimulatory signals are important for antigen presentation and increased levels of the
costimulatory molecule CD86 have been found in patch tested and lesional atopic dermatits
(AD) skin. The expression of the costimulatory molecules CD40, CD80 and CD86 was
investigated in the skin of patients with AD, seborrhoeic dermatitis (SD) and healthy controls (HC)
before and after atopy patch testing. Punch biopsies, taken from nonlesional skin and skin patch
tested with extract of the opportunistic yeast Malassezia furfur, were investigated with
immunohistochemical techniques. Positive patch test reactions were found in 50% of the AD
patients, while no patch test reactions were found in the SD patients and the HC.
Malassezia furfur induced signi®cantly increased numbers of cells expressing CD40, CD80 and
CD86 in all participating individuals (p < 0.05). At the atopy patch test sites the AD patients
showed signi®cantly higher numbers of CD40+ and CD86+ cells than the SD patients, and
signi®cantly higher numbers of CD86+ cells than the HC (p < 0.05). In addition, the amount of
CD40-expressing epidermal cells at the M. furfur patch test sites was signi®cantly higher in the
patch test positive AD patients than in the patch test negative AD patients (p < 0.05). The number
of CD80+ and CD86+ cells in the skin did not differ between positive and negative patch test
reactions.
In conclusion we have found that M. furfur atopy patch testing induces increased numbers of
cells expressing costimulatory molecules in the skin of AD patients, SD patients and in HC.

221

222

Monomethylfumarate (MMF) Stimulates Type-2 Dendritic Cell (DC) Development
T.G.A. Koot, H.B. Thio, N.H.R. Litjens, J.T. van Dissel, and P.H. Nibbering
Leiden and Rotterdam, The Netherlands
Fumarates (FumadermR) are effective against psoriasis vulgaris with a well-tolerated adverse effects
pro®le. MMF is the most active metabolite of this medication in the circulation of patients. We
reported earlier that MMF increased the IL-4 and IL-5 production by peripheral blood
mononuclear cells stimulated with anti-CD2/CD28 antibodies. The same results were obtained
with puri®ed T cells and primed T cells, but not naõÈve T cells. In this study we focussed on the
effects of MMF on DC polarization into either type-1 DC (produce IL-12) and type-2 DC (not
producing IL-12). These cells control the development of naõÈve T cells towards either T helper 1
or T helper 2 lymphocytes, respectively. For this purpose puri®ed blood monocytes (CD14+,
CD83±, CD1a±) were cultured for 6 d with IL-4 and GM-CSF to obtain immature DC (iDC;
CD14±, CD1a+, CD83±) and then exposed to endotoxin to develop into mature DC (mDC;
CD14±, CD83+). Incubation of monocytes with cytokines in the presence of MMF resulted in
iDC that retained CD14 expression, although to lower level than monocytes, while expression of
CD1a was rather poor by these cells, further referred to as MMF-iDC. In a second set of
experiments we compared the effects of endotoxin on MMF-iDC and control iDC, using CD1a
and CD83 expression and cytokine (IL-12, IL-10, TNF-a) production as read-outs. The results
showed that MMF-induced mDC did not express CD83 or produce IL-12 and IL-10, but
produced large amounts of TNF-a, whereas control mDC abundantly expressed CD83 and
produced large amounts of IL-12 and moderate amounts of IL-10 and TNF-a. A third aspect of
DC development was investigated by preincubating iDC with MMF for 1 d before exposure to
endotoxin.and subsequent measurement of cytokine (IL-12, IL-10, TNF-a) production by these
cells. The results revealed that MMF-preincubated iDC produced small amounts of IL-10 and large
amounts of TNF-a and no IL-12, indicating that MMF-induced iDC respond differently from
control iDC to endotoxin. Based on these results we conclude that MMF interferes with the
differentiation of monocytes into iDC and stimulates DC type-2 development.

Differences in Cytokine Pro®les between Responders and Non-Responders to Fumarate
Therapy in Psoriasis Vulgaris Patients
N.H.R. Litjens, H.B. Thio, T.P.L. Zomerdijk, A. Barrois, T.G.A. Koot, J.T. van Dissel, P.H. van
de Meide, and P.H. Nibbering
Leiden, Rotterdam and Utrecht, The Netherlands
Psoriasis vulgaris is believed to be an autoimmune disease associated with type-1 cytokineproducing T cells, because both CD4+ and CD8+ T cells have been isolated from skin lesions and
both cell types mainly produce IFNg and IL-2. A new systemic drug for the treatment of this
disease (> 80% responders) with well-tolerated adverse effects is Fumadermq, its most active
metabolite being monomethylfumarate (MMF). Earlier in vitro experiments with MMF revealed
that MMF selectively increased the production of IL-4 and IL-5 by CD2/CD28±stimulated
peripheral blood mononuclear cells, puri®ed T cells and (CD45RO+) T cells, but not naõÈve
(CD45RA+) T cells. To ®nd out whether these effects of MMF also occur in patients we
investigated the longitudinal effects of Fumadermq on circulating T cells in psoriasis vulgaris
patients. These cytokine pro®les (IL-4, IL-5, IFNg) were analyzed using ELISPOT assays and
ELISAs. The results revealed a signi®cant correlation between the duration of therapy and the
PASI score
(r = ±0.627, p < 0.05). In patients responding to therapy, activation of both type-1 and type-2
cytokine-producing T cells was observed within the ®rst month of therapy, the effect on type-1
cytokine-producing cells seemed to be smaller in type-2 cytokine producing T cell-biased patients
than in type-1 cytokine producing T cell-biased individuals. No activation of T cells was seen in
the nonresponders. In some responders we observed during the next months of therapy a second
activation of type-2 cytokine-producing T cells that seemed to coincide with a marked reduction
in PASI score. Currently, we cannot offer a de®nitive explanation for our observation that, in
contrast to our in vitro data, in some responders no selective activation of type-2 cytokineproducing T cells was seen; however, it could be that we have to focus on CD45RA+ and
CD45RO+ T cells from psoriasis patients since immunophenotyping of peripheral blood
mononuclear cells from patients revealed a large number of naõÈve T cells in comparison with
healthy persons. It should be realized that we found no change in serum levels of type-1 and type-2
cytokines or the numbers of cytokine-producing T cells in the circulation of healthy individuals
during the year, excluding the possibility that the cytokine pro®le ¯uctuated during the period of
analysis. From these data we conclude that enhancement of type-2 cytokine-producing T cells
during the ®rst month of Fumadermq therapy allows us to distinguish between patients
responding and those not responding to therapy.
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Side Chain-Speci®c and Side Chain-Unspeci®c T Cell Reactivity to Penicillins
B. Sachs, S. Erdmann, T. al Massaoudi, and H.F. Merk
Aachen, Germany
Penicillin allergy is frequently reported by patients and poses a problem for the physician when
antibiotic treatment is required. We investigated whether T cell reactivity is directed to the
penicillin core structure or speci®c side chains implying allergy to all or certain penicillins. Three of
four patients (A-D) with various clinical phenotypes of penicillin allergy underwent routine allergy
diagnostic (penicillin-speci®c IgE, patch-and intracutaneous (IC) tests) and were HLA-typed.
Peripheral blood mononuclear cells (PBMC) from all four patients were isolated and proliferative
and secretory (interleukin-5, interferon-g; patient A,B) T cell reactivity upon coincubation with
penicillins and (patient A-C) cephalosporins exhibiting distinct side chains was determined.
Furtheron three T cell lines (TCL) from patient (A) and (B) and one T cell clone (TCC) from
patient (A) were generated and analysed with regard to penicillin-speci®c T cell proliferation,
cytokine secretion, MHC-restricted proliferation (1 TCL) and phenotype (1 TCC). Proliferative
and secretory T cell reactivity of the PBMC, two TCL and one CD4+, abTCR+,
CD45RO+ TCC of patient (A) was directed to various penicillins pointing to the core structure
as antigenic determinant. The penicillin-induced proliferation of one TCL was MHC-DP
restricted. In contrast one TCL of patient (B) and PBMC of patients (B) and (C) showed a side
chain-speci®c proliferative and secretory (patient B) T cell response to ampicillin and (patient B)
amoxicillin which corresponded to the patch- and IC test results and suggested involvement of the
distinct side chains in formation of the T cell epitope. Consistent with recent ®ndings T cells from
patient (A)-C) never cross-reacted to cephalosporins. Whereas side chain-speci®c proliferation is
reported with aminopenicillins PBMC of patient (D) proliferated in response to penicillin G but
not to ampicillin. We conclude that in selected cases of side chain-speci®c sensitisation a ®nal
provocation test with a penicillin exhibiting a different side chain is justi®ed in order to extend the
spectrum of therapeutic alternatives.

Pseudotumoral In®ltration of the Skin by Tc2 CD8 Cytotoxic T Cells in HIV-1-Infected
Patients with Eosinophilia
H. Bachelez, B. Flageul, M. KeÂmula, C. Parizot, J. Rivet, L. Dubertret, P. DebreÂ, and G.
Gorochov
Paris, France
The skin of HIV-1-infected patients presenting with cutaneous CD8 pseudolymphomas has been
shown to be in®ltrated by HIV-speci®c CD8 cytotoxic T lymphocytes (CTLs). As a major
peripheral blood and tissular eosinophilia, and raised levels of IgE are predominant features of HIVrelated CD8 cutaneous pseudolymphomas, we investigated the cytokine pattern of CTLs in ®ve
patients affected with this syndrome. In situ immunohistochemical studies of expression of type 1
(IL-2, interferon-g) and type 2 (IL-4, ±5, ±6, ±10) cytokines was performed on frozen skin biopsies
by using monoclonal antibodies (MoAb). Furthermore, a quantitation of cytokines in the
supernatant of skin-derived (one patient) or peripheral blood-derived CTL lines (two patients) was
carried out by using ELISA. CTL lines were previously stimulated with PMA/ionomycin or with
anti-CD3+ anti-CD28 MoAbs. Intracelular staining with anticytokines MoAbs was also analyzed
by using ¯ow cytometry. Finally, the clinical correlations were assessed in ®ve patients.
The results showed immunoreactivity of skin-in®ltrating CTLs with anti-IL4 and -IL-5 MoAbs,
while expression of g-interferon and of IL-2 was barely detectable. Analysis of cytokines produced
by CTL lines showed the predominant secretion of IL-4 and IL-5, which was con®rmed by
intracellular staining studies. Finally, a remission of the skin in®ltration and of eosinophilia and
hyperIgE was observed following antiretroviral triple drug therapy in ®ve patients.
Altogether, these results are consistent with a type 2 differenciation of CTLs in®ltrating both
skin and lymph nodes in HIV-related CD8 cutaneous pseudolymphomas, and support an HIVdriven expansion of skin-homing CTLs showing a Tc2 pattern as a major physiopathologic
mechanism underlying this disease.
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Candida albicans Killing Mechanism of Human Keratinocytes: Extracellular Process
G. Szolnoky, Z. NovaÂk, Z. Bata-CsoÈrgoÄ, L. KemeÂny, and A. Dobozy
Szeged, Hungary
We have previously demonstrated, that the ability of human keratinocytes to kill Candida albicans
involves a novel 200 kDa mannose-binding receptor on the cells. Based on binding studies with
radiolabelled mannosylated BSA (125I-Man-BSA) at 37°C, human keratinocytes internalized only a
small portion of the radioligand. Macrophages are known to internalize 125I-Man-BSA and
phagocytose yeast cells through their mannose receptor ef®ciently. The aim of this study was to
examine, whether keratinocytes are able to ingest Candida. Ethanol ®xed, FITC-conjugated
Candida cells were incubated with human freshly separated keratinocytes. To discriminate between
ingested and surface-bound yeasts, ethidium bromide (EtBr) was added to the samples prior to
¯uorescent microscopical analysis. EtBr induces a conversion from green to orange ¯uorescence in
extracellular Candida cell. We have also used ¯ow-cytometric analysis to quantify Candida
ingestion by keratinocytes. Using trypan blue the surface-bound Candida-FITC ¯uorescence was
quenched allowing discrimination between intracellular and extracellular Candida. For comparison,
using the same methods we investigated Candida phagocytosis by human polymorphonuclear
leukocytes (PMNLs). In contrast with PMNLs human keratinocytes did not phagocytose Candida;
however, Candida did adhere to keratinocytes and the adherence was dependent on incubationtime, the presence of calcium and keratinocyte/Candida ratio.

Human Peripheral Blood Mononuclear Cell Response to Propionibacterium acnes Heat
Shock Proteins in In¯ammatory Acne Vulgaris
H.E. Wilcox, M.D. Farrar, W.J. Cunliffe,* K.T. Holland, and E. Ingham
The Skin Research Centre, Department of Microbiology, *Department of Dermatology, The University of
Leeds, Leeds, U.K.
The role of P.acnes in in¯ammatory acne remains unclear. This study investigated the role of
P.acnes heat shock proteins (Hsp) in acne in¯ammation. Peripheral blood mononuclear cells
(PBMNC) from 10 acne patients, 10 controls and 10 resolved acne patients were cocultured with
P.acnes Hsp60 or Hsp70 over a 9 d period. PBMNC transformation was determined by DNA
incorporation of [3H]thymidine, and IFN-g and IL-10 were determined in supernatants by ELISA.
Contingency tables were used to analyse the proportion of individuals showing a positive
proliferative or cytokine response. There was no difference between patients, controls and resolved
donors in the proportions of positive proliferative responders to P.acnes Hsp60 (0%, 10%, 10%) or
Hsp70 (10%, 10%, and 30%). There was no difference between the proportions of positive IFN-g
responders (10%, 10%, 10%) or IL-10 responders (20%, 0%, 0%) to P.acnes Hsp60. There was no
difference in the proportions of positive IFN-g (60%, 40%, 80%) or IL-10 (40%, 30%, 70%)
responders to P.acnes Hsp70. P.acnes Hsp60 or Hsp70 may not be major antigens involved in
in¯ammation in acne. It is interesting to note the lack of response to P.acnes Hsp60 in comparison
to a previous study that showed that acne patients (58%) responded to Mycobacterial Hsp65, a
protein that shares a high degree of homology with P.acnes Hsp60. This may be indicative of
regulatory processes involved in tolerance to commensal microorganisms.
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Propionibacterium acnes Exhibits T Cell Mitogenicity
U. Jappe,*² E. Ingham,² J. Henwood,² and K. T. Holland²
*Heidelberg, Germany; ²Leeds, U.K.
Propionibacterium acne is strongly associated with acne. The pathway of in¯ammation in acne was
investigated by lymphocyte transformation assays (LTA) using cord blood mononuclear cells
(CBMC) and different P. acnes isolates collected from patients with different stages of acne and a
laboratory strain, P. acnes P37. Lymphocyte activation by P. acnes antigens was inhibited by a
blocking antibody (TU39) to the class II major histocompatibility complex (MHC). LTA was
performed on ®ve CBMC samples with and without preincubation with the blocking monoclonal
antibody TU39. The transformation of CBMCs in response to P. acnes was only partially
suppressed (0% to 78%) by TU39. There was no reaction to the common recall antigen tetanus
toxoid with or without TU39. A T cell receptor (TCR) Vb analysis was performed on samples of
unstimulated CBMCs and CBMCs stimulated with P. acnes, with and without preincubation with
TU39. Certain TCR Vb families of lymphocytes were expanded by P. acnes stimulation and were
not expanded in the presence of TU39. There was no evidence of an over-representation of TCR
Vb families of lymphocytes as might be expected for stimulation by superantigens, though this did
occur with toxic±shock-syndrome-toxin 3 1, the superantigen positive control. Although these
present results did not prove superantigenicity they con®rmed that there are two mechanisms
involved in acne in¯ammation: antigen and mitogen driven. This would be consistent with the
histologic evidence of in¯ammation in acne.

In¯ammation in Acne Scarring
A.H.T. Jeremy,1 D.B. Holland,1 S.G. Roberts, D.C. Seukeran, and W.J. Cunliffe
The Skin Research Centre, Department of Dermatology, 1University of Leeds and The General In®rmary,
Leeds, UK
Thirty per cent of patients with in¯ammatory acne suffer from signi®cant scarring that is dis®guring
and dif®cult to treat. This study investigated whether there were differences in the in¯ammatory
response in acne patients who were prone (scarrers) and those who were not prone (nonscarrers) to
develop scarring. Standard immunohistochemical techniques were used to characterise the cellular
in®ltrate. Biopsies from early, aging and resolving in¯amed lesions of known duration, i.e., < 6 h,
24 h, 48 h, 72 h and 6 of 7 d (n = 12 per time group) were taken from the backs of acne patients
using a ``mapping'' technique. Control skin (n = 10) was obtained from nonacne subjects. Positive
immunolabelled cells were quanti®ed as counts per mm2.
Total numbers of T cells (CD3+) and helper T cells (CD4+) in 6 h, 24 h, 48 h, 72 h lesions were
signi®cantly elevated in nonscarrers compared with scarrers (p < 0.05), although T cell numbers in
acne lesions were greater than control values (p < 0.02). No signi®cant differences were observed
in numbers of naõÈve (CD45RA+) T cells between acne lesions but numbers of memory
(CD45RO+) T cells were signi®cantly elevated in 72 h and 6/7 day lesions from scarrers compared
with nonscarrers (p < 0.04). All lesions from scarrers had signi®cantly elevated numbers of
cutaneous lymphocyte antigen positive (CLA+) T cells compared with nonscarrers (p < 0.03).
Consequently in scarrers 95% of CD45RO+ T cells were CLA+ whereas only 42% were CLA+ in
nonscarrers. Macrophages (CD68+) were present in greater numbers in acne lesions compared with
controls (p < 0.02), however, numbers were far higher in 72 h and 6/7 day lesions from scarrers
than nonscarrers (p < 0.02). Thus the prolonged presence and elevated numbers of cutaneous
speci®c memory T cells and macrophages in scarrers suggests that a strong, over effective immune
response occurs in in¯ammation predisposing these patients to scar.
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Antibodies to Propionibacterium acnes HSP 60 and 70 in Patients with Acne, Resolved
Acne and Controls
E. Ingham, I. Grundy, H.E. Wilcox, M. Farrer, W.J. Cunliffe,* and K.T. Holland
The Skin Research Centre, Division of Microbiology and *Department of Dermatology, University of Leeds,
Leeds, U.K.
Propionibacterium acnes is implicated in the pathogenesis of acne because the therapeutic failure of
antibiotics is associated with the emergence of resistant organisms. We hypothesised that HSP
expressed by P. acnes under stress in a proportion of microcomedones may be involved in the
development of in¯ammation characterised by a CD4 + ve T cell in®ltrate. It could then be argued
that a P. acnes HSP response would be negatively regulated with time, offering an explanation for
acne resolution.
The titres of IgG antibodies to P. acnes HSP 60 and HSP 70 were determined in the sera of 10
acne patients, 10 aged and sex matched controls and 10 resolved acne patients by ELISA. The range
of reciprocal log2 titres to P. acnes HSP 70 was from 6 to 13. There was no signi®cant difference
(anova) in the mean reciprocal log2 titre of IgG to P. acnes HSP 70 in the acne (9.8), control (8.8)
and resolved acne (9.2) groups. The reciprocal log2 titres of IgG to P.acnes HSP60 ranged from 6 to
12. The resolved acne patients had signi®cantly higher mean reciprocal log2 titres of IgG to P. acnes
HSP 60 (9.1) compared with both the acne patients (7.5) and controls (7.1; p < 0.05; anova).
Thus, acne resolution is associated with an increase in IgG to P. acnes HSP 60. This might
indicate a switch from a cell-mediated (in¯ammatory) to humoral immune response to P. acnes
HSP 60 during acne resolution.

Osteopontin Induces Epidermal Langerhans Cell and Dendritic Cell Migration
J.M. Weiss, A.C. Renkl, M. Kimmig, C.M. Maier, S. Kon,² M. Maeda,² H. Hotta,* T. Uede,*
and J.C. Simon
Department of Dermatology, University of Freiburg, Germany; *Institute of Immunological Science,
Hokkaido University, Japan; ²Immuno-Biological Laboratory, Fujioka, Japan
OPN is a chemotactic protein that is expressed at sites of in¯ammation and is secreted by highly
motile cells. Here we describe that OPN is upregulated during the sensitization phase of cutaneous
allergic contact dermatitis, a process crucially dependent upon antigen carriage by migrating
Langerhans cells/DC from the skin to regional lymphnodes. We found OPN expression both in
the sensitized skin and in skin draining lymphnodes. Speculating that OPN expression in skin
sensitization could be involved in DC traf®cking to lymphatic organs, we investigated OPN effects
on DC. OPN induced DC migration in a dose dependent, chemotactic manner in microchamber
migration-assays. In vivo dermally applied OPN initiated Langerhans cell emigration from the
epidermis. Two putative OPN receptors CD44 and avb3 integrin are known mediatiors of OPN
induced cell migration. Based on the knowledge that DC differentially express CD44 upon
activation we characterized avb3 expression on DC and found this receptor to be upregulated in
DC culture. Induction of terminal DC maturation downmodulated b3 expression abolishing OPN
induced DC migration. Both in vivo and in vitro antibodies against avb3 and CD44 partially
blocked Langerhans cell/DC migration. High OPN expression has been correlated with a strong
migratory potential of cells. Therefore OPN expression and secretion was analyzed in DC
maturation and activation. DC differentiating from bone marrow precursors upregulate OPN
secretion, peaking at the stage of highest migratory ef®ciency. However, OPN secretion was
downmodulated upon terminal DC activation by LPS, but not TNF-a. These data strongly argue
for a role of OPN in the regulation and control of dendritic cell migration in immunity and
infection.
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Ageing In¯uences the Migration of Human Epidermal Langerhans Cells
M. Bhushan, M. Cumberbatch,* R.J. Dearman,* S.M. Andrew, I. Kimber,* and C.E.M. Grif®ths
Dermatology Centre, University of Manchester, U.K.; *Zeneca Central Toxicology Laboratory, Alderley
Park, Maccles®eld, U.K.
Tumour necrosis factor-a (TNF-a) promotes Langerhans cells migration from the epidermis to
regional lymph nodes. We have demonstrated previously in humans (mean age 37 y) that
approximately 25% of epidermal Langerhans cells local to the site of exposure can be induced to
migrate under the in¯uence of a single dose of intradermal TNF-a. In this study, we investigated
whether the migratory response of Langerhans cells to intradermal TNF-a is dependent upon the
age of the subject examined.
Ten elderly (six males, four females, mean age 76 y, range 72±79 y) and nine young (®ve males,
four females, mean age 23 y, range 18±35 y) volunteers were exposed to human intradermal
injection (200 units) of human recombinant TNF-a diluted in sterile saline at two sites and to
saline alone at a further two sites. After 2 h all sites were biopsied and the frequency of epidermal
CD1a+ Langerhans cells per mm2 assessed by indirect immuno¯uorescent staining of epidermal
sheets. In addition, standard histologic (H&E) examination of biopsy specimens was performed to
assess the degree of in¯ammatory cell in®ltrate. The mean number 6 SE of Langerhans cells per
mm2 in the saline-injected sites of the young subjects was 1132.4 6 32.7. In comparison, the value
in the saline treated sites in the elderly was signi®cantly less (835.7 6 48.2, p < 0.001). After
treatment with TNF-a, the Langerhans cell count decreased to 864.9 6 41.0 in the young (mean
percentage reduction 23.7%) and in the elderly to 757 6 43.8 (mean percentage reduction 9.4%).
Langerhans cell numbers were signi®cantly reduced after TNF-a treatment when compared with
saline treated sites, in young (p < 0.001) but not in elderly subjects. Histologic analysis showed that
all young subjects developed evidence of a neutrophilic in®ltrate in the dermis after TNF-a;
however, only 50% of the aged volunteers showed evidence of such response (p < 0.05). In
addition to con®rming that TNF-a induces Langerhans cell migration in humans, we have now
shown that there are signi®cant quantitative and qualitative differences in Langerhans cell numbers
and response to TNF-a between the young and the aged subject which may be of importance for
the induction of cutaneous immune and in¯ammatory responses.

Engagement of the High Af®nity IgE Receptor (FceRI) on Human Monocytes Prevents
their Differentiation into Dendritic Cells
N. Katoh,*² N. Novak,* S. Hirano,² H. Yasuno,² and T. Bieber*
*Department of Dermatology, Friedrich-Wilhelms-University, Bonn, Germany; ²Department of
Dermatology, Kyoto Prefectural University of Medicine, Kyoto, Japan
The local cytokine environment and the presence of stimulatory signals determine whether
circulating monocytes will ®nally acquire dendritic cell (DC) or macrophage characteristics. As the
high af®nity IgE receptor (FceRI) expressed on antigen presenting cells, e.g. monocytes and DC,
has been suggested to play a key role in the pathophysiology of atopic diseases, we evaluated the
effect of receptor ligation on the generation of monocytes-derived DC (MoDC). Aggregation of
FceRI at the initiation of the IL-4/GM-CSF-driven differentiation resulted in the emergence of
macrophages with an enhanced expression of the mannose receptor, while DC-speci®c markers
like the actin-bundling protein (p55) failed to emerge. These cells sustained the ability to
phagocytose FITC-marked E. coli and were signi®cantly less ef®cient than classical MoDC in
stimulating allogeneic T cells. In addition, when compared with MoDC, cells generated upon
FceRI ligation produced higher levels of TNFa as well as chemokines such as macrophage
in¯ammatory protein-1a (MIP1a) and IL-8. Most importantly, FceRI-ligation lead to a dramatic
increase in the IL-10 production and the suppressive effect of FceRI ligation on the generation of
MoDC was mainly neutralized by anti-IL-10. These results suggest that FceRI aggregation
prevents the generation of CD1a + MoDC in an autocrine and paracrine fashion as well and imply
a novel function of this receptor in modulating the differentiation of monocytes.

Role of Interleukin 18 in the Regulation of Murine Epidermal Langerhans Cell
Migration
M. Cumberbatch, R. J. Dearman, and I. Kimber
Zeneca Central Toxicology Laboratory, Alderley Park, Maccles®eld, Cheshire
Interleukin (IL)-18, previously known as interferon g-inducing factor, is biologically and
structurally related to IL-1b. It has been reported previously that IL-1b, produced constitutively by
Langerhans cells in murine epidermis, stimulates epidermal Langerhans cell migration in a tumor
necrosis factor-a (TNF-a)-dependent manner during skin sensitization. As IL-18 is a product of
both Langerhans cells and keratinocytes in murine epidermis, we have examined whether this
cytokine may also contribute to the regulation of Langerhans cell migration. Mice (BALB/C
strain) were exposed intradermally to homologous recombinant IL-18 or to IL-1b and Langerhans
cell migration assessed both as a function of the number of MHC class II+ Langerhans cells
remaining in the epidermis 4 h following exposure, and the frequency of dendritic cells (DC)
accumulating in draining lymph nodes 17 h after treatment. In common with IL-1b, administration
of IL-18 was associated with a signi®cant reduction in MHC class II+ Langerhans cell numbers and
a marked in¯ux of DC in draining lymph nodes. Systemic pretreatment of mice with neutralizing
antibodies to TNF-a inhibited completely the reduction in Langerhans cell numbers associated
with exposure to IL-18. Furthermore, local injection of mice with blocking anti-IL-1 receptor
(type I) antibodies 90 min prior to treatment at the same site with IL-18 prevented both the loss of
Langerhans cells from the epidermis and the in¯ux of DC into draining lymph nodes caused by IL18. These data demonstrate that IL-18 has the potential to stimulate Langerhans cell migration in a
TNF-a-dependent manner and that such responses also require functional type I IL-1 receptors.

Comparison of the T Cell Stimulatory Capacity of Human Dendritic Cells Transfected
with Plasmid DNA and In Vitro Transcribed RNA
I. Strobel, S. Berchtold, G. Schuler, and A. Steinkasserer
Erlangen, Germany
Different strategies are being taken to modify dendritic cells (DC) with target antigens, e.g., tumor
antigens. Recently we have shown that human monocyte-derived DC can be ef®ciently
transfected with GFP speci®c DNA or RNA using nonviral transfection methods including
lipofection and electroporation. In this study we transfected human DC with plasmid DNA and in
vitro transcribed RNA encoding the in¯uenza matrix protein 1 (M1) using liposomes and
compaired their capacity to stimulate T lymphocytes. In allogenic T cell proliferation assays DNAand RNA-transfected DC showed a similiar potent stimulatory capacity. However, for antigen
presentation to speci®c CD8+ cytotoxic T lymphocytes (CTLs) M1-RNA transfected DC were
far better stimulators of M1-speci®c CTL clones than M1-DNA transfected DC as assessed by
ELISPOT-assays. In addition M1-RNA transfected DC were capable to activate autologous
quiescent M1-speci®c memory CTLs as analysed using the novel tetrameric MHC peptide
complex technique. This demonstrate that RNA-transfected DC were able to process and present
the de novo synthesized protein in an immunogenic form to antigen-speci®c CTLs. This RNA
transfection technique represents a ef®cient tool to modify monocyte-derived DC with target
antigens. Experiments are in progress to transfect DC with in vitro transcribed RNA encoding
tumor-associated antigens.
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Chronic Stimulation of Dendritic Cells with ATP Results in Impaired Production of IL12 and Reduced Ability to Initiate Th1 Responses
A. la Sala, D. Ferrari,* S. Corinti, A. Cavani, F. Di Virgilio,* and G. Girolomoni
Laboratory of Immunology, Istituto Dermopatico dell'Immacolata, IRCCS, Rome, Italy; *Department of
Experimental and Diagnostic Medicine, Section of General Pathology, University of Ferrara, Italy
Dendritic cells (DCs) express functional purinergic receptors, but the effects of purine nucleotides
on DC functions have been poorly investigated. Here we report on the ability of ATP to affect the
maturation and antigen presenting functions of monocyte-derived DCs in vitro. Chronic
stimulation (24 h) of DCs with low, noncytotoxic ATP doses, but not with UTP, increased
membrane expression of CD54, CD80, CD86 and CD83, and slightly enhanced the capacity of
DCs to induce T lymphocyte proliferation in the primary mixed leukocyte reaction assay.
Moreover, ATP enhanced LPS- or sCD40L-induced DCs membrane maturation. In contrast,
ATP markedly and dose-dependently inhibited LPS- or sCD40L-induced production of TNF-a,
IL-6 and IL-12, whereas IL-10 production was only marginally affected. These effects were not
mediated by prostaglandins since they were not blocked by pretreatment of DCs with
indomethacin, and did not require ATP degradation as ATP activity was shared by the
nonhydrolyzable ATP analog ATP-g-S, and was not prevented by adenosine receptors antagonists.
T cell lines generated from allogeneic naõÈve CD45RA+ T cells activated with DCs matured in the
presence of ATP produced lower amounts of IFN-g and higher levels of IL-4, IL-5 and IL-10, an
effect completely reversed by the addition of exogenous IL-12 at the time of priming. These results
indicate that chronic stimulation with ATP induces a distorted maturation of DCs with blocked
IL-12 production and impaired ability to initiate Th1 responses.

Modulation of Antigens and IL-1b Expression by Allergens on Human CD34+-Derived
Dendritic Cells: In Monocultures, Cocultures with Keratinocytes, and after Integration
into Reconstructed Human Epidermis
V. Facy, M. ReÂgnier, and R. Schmidt
L'OreÂal Advanced Research, Clichy, France
To identify relevant markers related to skin sensitizers, we have analyzed antigens and IL-1b
expression of the dendritic cells after contact with known allergens. The reactivity of the dendritic
cells was also tested in cocultures with keratinocytes and after integration into reconstructed skin,
where the generated dendritic cell population gives rise to resident epidermal Langerhans cells.
CD34+ cord blood progenitors were cultured for 7 d in the presence of SCF (replaced by TGFb at day 4), GM-CSF and TNF-a (1). The resulting dendritic cell population, cocultures of these
cells with keratinocytes, and reconstructed skin were exposed to various known allergens. Surface
antigens and the two chemokine receptors CCR6 and CXCR4 were analyzed by ¯ow cytometry.
IL-1b mRNA expression was evaluated by RT-PCR.
In monocultures, the allergens increased the number of CD1a, CD83 and CD86 positive
dendritic cells, however, the quantity of CD1a and E-cadherin antigens per cell decreased whereas
HLA-DR and CD86 increased. This latter over-expression was even more pronounced when the
dendritic cells were cocultured with keratinocytes. Thus, the modulation of HLA-DR and CD86
antigens on dendritic cells seems to be a good indicator for the sensitizing potential for new
molecules. Weak allergens did not change the number of E-cadherin positive cells and the number
of CCR6 receptors like the strong and moderate allergens did. Exposure of reconstructed
epidermis to strong allergens resulted in an induction of IL-1b expression.
We conclude that the above described models have the potential to evaluate new compounds
for their risk to cause skin sensitization.
Caux et al: Nature 360:258, 1992.

Engagement of Langerin, a C-Type Lectin Inducing the Formation of Birbeck Granules
Stimulates Epidermal Langerhans cell Chemokinesis
S. MareÂchal, J. Valladeau,* S. Saeland,* D. Schmitt, and C. Dezutter-Dambuyant
Unit INSERM 346, Ed.Herriot Hospital, Lyon, France; *Schering Plough, Laboratory for Immunological
Research, Dardilly, France
Monoclonal antibody (MoAb) DCGM4 was previously shown to recognize a molecule speci®cally
expressed by Langerhans cells (Valladeau et al: Eur J Immunol 29:2695, 1999), which was termed
Langerin (Valladeau et al: Immunity 12:71, 2000). As engagement of the lectin domain of Langerin
induces rapid internalization into Birbeck granules with a kinetics similar to receptor-mediated
endocytosis, we investigated the effects of cross-linking Langerin on epidermal Langerhans cell
chemokinesis by means of a polycarbonate ®lter technique. Partially enriched human epidermal
Langerhans cell suspensions (50%±85%) were incubated with or without MoAb DCGM4 (1±7 mg
per ml), an anti-CD1a MoAb (1±10 mg per ml), or mannan (1±20 mg per ml) for 10 min at 37°C.
The hapten TNBS (5 mM) was used as a promoter of migration. Fetal calf serum (10%) was used as
a chemoattractant. In vitro mannan-treated Langerhans cells exhibited a gradual dose-dependent
(optimum concentration: 15 mg per ml) enhanced migration. A similar, although somewhat lower
effect was observed for the DCGM4-treated Langerhans cells (optimum concentration: 7 mg
per ml). By contrast, treatment with anti-CD1a MoAb DMC1 (1±10 mg per ml) did not result in
any modi®cation of migration capacity, compared with nontreated Langerhans cells. Our results
demonstrate that either cross-linking of the mannose-binding domain of Langerin by mannan or
engagement of an epitope close to the mannose-binding domain by MoAb DCGM4 are potent
triggers to initiate and/or stimulate the migration capacity of Langerhans cells. In line with previous
implication of Langerin as a nonconventional endocytic receptor, cross-linkage of this lectin by
extracellular ligand may provide an important signal for Langerhans cell motility to traf®c from skin
and for orientation of speci®c immunity.
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Mature Dendritic Cells Infected with Herpes Simplex Virus Type 1 are Inhibited in their
T Cell Stimulatory Capacity
M. Kruse, O. Rosorius,* G. Stelz,* F. KraÈtzer,* C. Kuhnt, G. Schuler, J. Hauber,* and A.
Steinkasserer
Department of Dermatology, University Erlangen-NuÈrnberg, Erlangen and *Institute for Clinical and
Molecular Virology, University Erlangen-NuÈrnberg
Mature dendritic cells (DC) are the most potent antigen presenting cells within the entire immune
system. Therefore, interference with the function of these cells constitutes a very powerful
mechanism for viruses to escape immune responses. Several members of the familiy of
Herpesviridae have provided examples of such escape strategies, including the interference with
antigen presentation and the production of homologous cytokines.
We investigated the infection of mature DC with Herpes Simplex virus type 1 (HSV-1) and
how infection alters the phenotype and function of mature DC. We show that HSV-1-infected
mature DC do not support the generation of infectious virus particles. Interestingly, the T cell
stimulatory capacity of these DC was strongly impaired. Furthermore, we demonstrate that HSV-1
leads to the speci®c degradation of CD83, a cell surface molecule that is speci®cally upregulated
during DC maturation. These data indicate that HSV-1 developed yet another different
mechanism in order to escape immune responses.

Langerhans-Like Dendritic Cells (LLDC) Derived From CD34+ Cord Blood Progenitors
Bind Conidia from Aspergillus Fumigatus via a Type-C Lectin of Galactomannan
Speci®city
F. Persat, N. Noirey, S. Picot, D. Schmitt, and C. Vincent
INSERM U346 and UCBL, Lyon, France
The preferential entry for the fungus Aspergillus fumigatus is the epithelial mucosa. We have
checked the binding of A. fumigatus after FITC labeling of conidia.
A kinetic of binding at 4°C indicates a positive binding presenting a plateau phase after 30 min of
contact suggesting the presence of a membrane receptor on the LLDC. At 37°C the binding
increase and present a plateau phase after 2 h of incubation all the cells being labeled. Microscopic
observations indicate that several conidia bind to each LLDC that tends to form clusters of cells and
conidia. The amount of cells and conidia clusterised increase with the time course of incubation at
37°C.
The binding capacity of LLDC is higher at the immature state and decreases after 10 d of
differentiation. This receptor is different from the mannose receptor as only galactomannan can
inhibit the binding of conidia; other sugar residues that inhibit the binding of FITC-dextran are
ineffective. The binding is also inhibited upon calcium chelation suggesting a C-type lectin. This
lectin is found also on interstitial type dendritic cells derived from CD34+ progenitors and B
lymphoblastoid cell lines and in a lower extend on monocytes and a monocytes derived cells line
but absent on T lymphocytes.

Cutaneous Human Dendritic Cells (DCs) Express CD1d
S. Ronger, A. Claudy, D. Schmitt, S. Porcelli, and D. Jullien
Lyon, France
The CD1 family of cell surface glycoproteins is a third lineage of antigen presenting molecules.
Human CD1d tissular distribution is not well established. We previously reported CD1d
expression on normal human keratinocytes (NHK). In this report, we studied CD1d expression on
cutaneous professional antigen presenting cell. Langerhans-like cells were generated in vitro from
cord blood CD34+ stem cells (GM-CSF + TNFa; 13 d) and from adherent PBMC (GMCSF + IL4 + TGFb = GIT; 7 d). Dermal dendrocytes like cells were differentiated from PBMC
(GM-CSF + IL4 = GI; 7 d). GI and GIT population were further matured by adding TNFa or
cocultured with CD40L+ for 2 d more on the media. Immunochemistery was performed on
normal skin specimens (n = 5, MoAb NOR3.2, BiosourceTM). Double staining immuno¯uorescence suggested that dermal dendritic cells (Factor XIIIa+, CD83+) expressed CD1d and that to a
lower level Langerhans cells (CD1a+) did too. Using speci®c primers, semiquantitative RT-PCR
was used to assess CD1d mRNA expression. In Langerhans cells generated from cord blood, time
course evaluation showed a progressive expression of CD1d mRNA. When TGFb was added to
the media, CD1d mRNA expression was progressively turned off, suggesting a regulatory role for
TGFb. CD1d mRNA was detected both in GI and GIT cells with a higher signal in GI
population, which support the hypothesis of an inhibitory effect for TGFb. Moreover, there was
an increase of CD1d mRNA expression in these two populations during cells maturation with
TNFa or CD40L. Cell surface expression was con®rmed by ¯ow cytometry on DCs developed in
vitro (MoAb CD1d 42.1, S Porcelli, Boston). Our data suggest that CD1d is expressed on dermal
dendrocytes and to a lower extent on Langerhans cells. TGFb inhibits the expression of CD1d
mRNA, while the expression is up-regulated when dendrocyte cells are further matured with
CD40L or TNFa.
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Stimulus-Dependent Activation of Epidermal Human Langerhans Cells Isolated by
Magnetic-Activated Cell Sorting
M. Peiser and G. Kolde
Department of Dermatology, ChariteÂ, Humboldt-University of Berlin, Berlin, Germany
There are numerous data about the functional and antigen-presenting properties of cultured
human epidermal Langerhans cells; however, all these data were obtained from cells that have
already become activated due to the isolation methods. This prompted us to compare the
functional properties of freshyl isolated, cultured and stimulated Langerhans cells isolated by
magnetic-activated cell sorting (MACS). Freshly isolated ultrapure Langerhans cells with high
levels (> 95%) of HLA-DR and CD1a expression showed only very weak stimulatory capacity in
mixed leucocyte reaction. (MLR) with CD4-positive T cells. When culturing these cells for 5 d,
there was a slight increase of their stimulatory capacity. A signi®cant increase in the MLR was only
observed after incubating freshly isolated Langerhans cells with LPS, CD40L, TNF-a, Flt3-L,
TGF-b, IFN-g and INF-w. Supernatants obtained from the MLRs revealed increased levels of
IFN-g as detected by ELISA measurements. By contrast, in all stimulated Langerhans cell cultures
neither IL-12p40 nor IL-12p70 were found. On ¯ow cytometry, there was an upregulation of
CD83 and CD95 (Fas; from 13% to 85%) with TNF-a. IFN-w was found to affect CD80
expression. Concluding, our ®ndings demonstrate that freshly MACS-isolated Langerhans cells (i)
resemble immature intraepidermal cells (ii) have the capacity to undergo some functional
maturation upon spontaneous culture (iii) but only become fully maturated antigen-presenting cells
after being stimulated with bacterial antigens and proin¯ammatory cytokines.

Chinese Herbal Therapy alters the Generation of Dendritic Cells In Vitro
N. Novak, J. Haberstok, and T. Bieber
Department of Dermatology, University of Bonn, Germany
Clinical double-blind placebo controlled trials and follow-up studies have demonstrated the
ef®cacy of Chinese Herbal Therapy (CHT) as a treatment for severe atopic eczema (AE); however,
the mode of action of this treatment remains completely elusive. As it has been speculated that
antigen presenting cells and particularly dendritic cells (DC) may play a pivotal role in this disease, a
study was designed in order to evaluate in vitro effects of CHT on the immunobiology of DC.
Various concentrations of CHT and a placebo control were tested under very low endotoxin
conditions on monocytes and monocyte-derived dendritic cells as even as Langerhans cells at
different time points of culture. First, viability studies did not reveal an induction of apoptosis or
toxic effect on the cultured cells by any concentration of CHT or the placebo control tested.
Second, detailed phenotypical analysis of MoDC revealed, that CHT signi®cantly altered the
expression of CD1a. Similary, upregulation of HLA-DR and CD23, usually seen during
differentiation of monocytes into DC was dramatically inhibited. Most interestingly, CHT
signi®cantly altered the emergence of the costimulatory molecule CD86 but not that of CD80.
Inversely, the decreasing expression of FcgRII/CD32 on MoDC was markedly delayed by CHT.
Langerhans cells and MoDC cultured with CHT displayed signi®cantly reduced stimulatory
capacity in autologous and allogeneic MLR. Whether this phenomenon is of relevance to explain
the therapeutical effect of CHT in vivo, remains to be veri®ed.

CD4 Positive T Cells Obtained from Peripheral Blood of Patients with Cutaneous T Cell
Lymphoma have Increased Telomerase Activity and Shortened Telomere Length
K. Wu, E.R. Hansen, and K. Thestrup-Pedersen
Department of Dermatology, Marselisborg Hospital, University of Aarhus, Denmark
Recently we have demonstrated that telomerase activity is increased and telomere length shortened
in lymphocytes from peripheral blood of patients with cutaneous T cell lymphoma (CTCL). In
order to determine which cell type has increased telomerase activity and reduced telomere length,
CD4+, CD8+, CLA+CD3+ and CLA±CD3+ T cells and CD19+ B cells were isolated from
peripheral blood of 24 patients, including 13 patients with mycosis fungoides, 10 patients with
parapsoriasis and one patient with SeÂzary syndrome. As controls 10 age matched healthy individuals
were used. The results showed that the increased telomerase activity was most pronounced in the
CD4+ T cell subset. Signi®cantly shortened telomere length was found in the CD4+ and CD8+ T
cell subsets from the patients compared with CD4+ and CD8+ T cells subsets obtained from
healthy individuals; however, no difference was found between the subsets. CD19+ B cells
obtained from patients and age matched healthy control individuals had similarly telomerase
activity and telomere length. The telomere length was signi®cantly shorter in the CLA+CD3+
subset than in the CLA±CD3+ subset, implicating that in CTCL patients the skin homing
CLA+ T cells in the peripheral blood seem to belong to the malignant population. Interestingly,
even in the very early stage of CTCL, such as parapsoriasis, these changes are already present,
indicating that alteration of telomerase activity and telomere length is an early event in the
pathogenesis of CTCL.

Anti-CD1a Magnetic Beads Induce Maturation of Langerhans Cells
I. Tchou, O. Sabido, C. Genin, and L. Misery
Saint-Etienne, France
Langerhans cells, immature dendritic cells (DC) of epidermis and malpighian epithelia, derive into
CD83+ mature DC. In vivo, these cells are interdigitating dendritic cells (IDC). In vitro, they can be
obtained by culturing Langerhans cells within 2 or 3 d. Langerhans cells and IDC markers and
functions are partly different. Anti-CD1a magnetic beads are used to separate Langerhans cells from
other epidermal cells. We wondered if these beads were able to induce maturation of Langerhans
cells.
Langerhans cells were isolated from epidermis with anti-CD1a magnetic beads (Miltenyl) and
compared with Langerhans cells isolated from epidermal suspensions using standard method
(centrifugations with Lymphoprep). The analysis was made by ¯ow cytometry, using different
monoclonal antibodies to immature and mature Langerhans cells.
We obtained a highly puri®ed cell (suspension more than 95% of CD1a+ cells). The phenotype
of Langerhans cells isolated with magnetic beads was similar to mature DC phenotype. These cells
expressed CD40, CD80, CD83 and CD86 and most of them (97.5%) expressed major
histocompatibility complexes (MHC) class II antigens. Fresh Langerhans cells isolated with
standard method did not express CD80, CD83 and CD86. Thirty per cent expressed and 21.5%
MHC class II antigens.
This study reveals that anti-CD1a magnetic beads induce Langerhans cell maturation. The
isolation of Langerhans cells through columns with these beads appears to be inadequate to select
immature DC. But this technique might be interesting to rapidly obtain mature DC.

Normal Serum Levels of Soluble Forms of Fas and Fas Ligand in Patients with
Cutaneous T Cell Lymphoma
O. Dereure, F. Llanos, P. Portales, J. Clot, and J.J. Guilhou
Montpellier, France
A previous study displayed a signi®cant decrease of expression of Fas/CD95 on peripheral CD4 +
lymphocytes in Cutaneous T Cell Lymphoma (CTCL) patients when compared with patients
affected with benign cutaneous diseases involving T lymphocytes such as psoriasis and eczema.
One of the hypothesis raised by this result was that it was linked to modi®cations of the serum
levels of the soluble forms of Fas and Fas Ligand in CTCLas it has already been reported in other
subsets of T cell lymphoma. A secondary purpose was to assess the prognostic signi®cance of serum
levels of these two molecules.
Twenty patients affected with CTCL of various stages were compared with 13 patients with
eczema or psoriasis and to three healthy donors. Serum levels of soluble forms of Fas and Fas Ligand
were assessed by commercial ELISA kits. CD95/Fas expression on CD4+ peripheral lymphocytes
was measured at the same time by ¯ow cytometry analysis.
Flow cytometry analysis con®rmed the signi®cant decreased expression of CD95/Fas on
circulating CD4+ cells in the CTCL group compared with benign dermatoses and healthy donors,
a result in line with previous data. Conversely, there was no statistical difference between these
three groups regarding serum rates of soluble Fas and Fas Ligand. No correlation could be found
between clinical stage, LDH rates and serum levels of Fas or Fas Ligand in the CTCL group.
Eventually, a signi®cantly higher level of soluble Fas was present in CTCL patients with
pilotropism.
According to these results, the decreased Fas/CD95 expression on peripheral CD4+
lymphocytes in CTCL is unlikely to be linked to variations of serum levels of soluble Fas or Fas
Ligand and seems rather a speci®c feature. The hypothesis that a subset of CD4 + CD95-peripheral
cells corresponds to a population of abnormal, apoptosis-resistant T cells directly related to the
underlying disease remains valid and prompts further investigations.

Catalase Activity in Human Stratum Corneum Decreases after Chronic Sun Exposure
L. Hellemans, L. Declercq, and D. Maes
Oevel, Belgium and Melville, U.S.A.
Reactive oxygen species are well-known to be involved in cancer, aging and many in¯ammatory
skin disorders; thus elucidation of the antioxidant defense mechanisms of the skin and their
response to ultraviolet (UV) light may be helpful in understanding the mechanism of the damage,
as well as developing methods for prevention or repair. One important antioxidant scavenging
enzyme is catalase, which catalyses the decomposition of hydrogen peroxide to water. We
developed a sensitive noninvasive method allowing the measurement of catalase activity directly on
tape strippings from the upper stratum corneum. A gradient of the catalase activity is seen with lower
values towards the skin surface. A group of 176 volunteers were evaluated for their the catalase
activity in a sun protected site of the arm (the inner upper arm) and a chronically sun exposed site
(lower dorsal forearm). Samples were taken at the end of the summer. The catalase activity of the
sun exposed site of the arm is signi®cantly lower than the catalase activity of the chronically sun
protected site. The catalase activity in the chronically protected sites does not seem to be correlated
with age. When winter samples of the same panelists are compared with the summer samples, we
see higher values for the catalase activity on the sun exposed as well as on the sun protected site. On
the other hand we evaluated the catalase activity in stratum corneum after controlled doses of UV.
Irradiation with a single dose of UVB (1 MED) does not affect the catalase activity within 24 h. A
single low dose of UVA (up to 6 J per cm2) does not in¯uence the catalase activity either. However
after four repeated doses of 6 J per cm2 UVA a signi®cant loss of catalase activity is seen and a
recovery period of 3 d without UVA is not suf®cient to increase the catalase activity again. We
conclude that chronic sun exposure leads to a gradual loss of catalase activity in the stratum corneum,
mainly due to the UVA part of the solar spectrum, with a slow recovery. This could lead to a
gradual accumulation of damage in exposed skin, even with relatively low doses of sun exposure. It
is therefore important to provide long-term protection for this internal defense mechanism.
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The Effect of UVB Radiation on Human Langerhans Cells In Vivo: Apoptosis or
Migration?
W. KoÈlgen, H. van Weelden, C.L.H. Guikers, E.F. Knol, C.A.F.M. Bruijnzeel-Koomen, W.A.
van Vloten, and F.R. de Gruijl
Utrecht, the Netherlands
It is well known that UVB radiation can suppress cellular and humoral immunity.
Immunosuppression is known as a negative effect of UVB radiation; it is involved in the
development of cancer and the susceptibility for infections. But immunosuppression can also be
looked at as a sound physiologic effect of UVB radiation. Because if this immunosuppression is
disturbed an adverse immune reaction would develop every time the skin is exposed to UV, i.e.,
like in polymorphic light eruption (PLE).
One of the mechanisms that is involved in the immunosuppression by UVB in healthy
individuals is the disappearance of Langerhans cells (LC). Recent results however, show that
Langerhans cells in the skin of PLE patients do not disappear after UVB (over) exposure. To
unrafel the mechanism of this Langerhans cell persistence in PLE patients we ®rst have to
investigate the mechanism of Langerhans cell depletion in healthy individuals. We speculate that
the Langerhans cell depletion in healthy individuals is caused either by apoptosis or by migration.
Buttock skin or skin of the ¯exor of the lower arm was exposed to 6 MED UVB. Several time
points after UVB exposure we took skin biopsies of buttock skin (apoptosis) or raised suction
blisters on skin of the lower arm and collected blister roofs and blister ¯uid (migration). The
material was then stained with antiactive caspase 3 or TUNEL (apoptosis) or CD1a (Langerhans
cells) and H3 (thymine dimers).
Apoptotic cells were found in the skin of healthy individuals 24 and 48 h after UVB exposure.
None of the apoptotic cells were CD1a + Langerhans cells. A signi®cant decline in the number of
Langerhans cells in blister roofs after UVB exposure was observed. But even more interesting was
the detection of CD1a + H3 + Langerhans cells in blister ¯uid of the UVB exposed skin but not the
unexposed skin.
Thus UVB induced Langerhans cell disappearance in healthy individuals is mainly attributable to
migration and not to apoptosis. A defect in the migration might thus be involved in the persistence
of Langerhans cells in the UVB exposed skin of PLE patients.

Overexpression of Cellular Retinol-Binding Protein I does not Protect Epidermal
Vitamin A from UVB-Induced Depletion
C. Tran, O. Sorg, L. Didierjean, P. Carraux, G. Siegenthaler, and J.H. Saurat
Department of Dermatology (DHURDV), University Hospital, Geneva, Switzerland
We recently found that a single UVB exposure depletes both free and esteri®ed epidermal vitamin
A (retinol (ROL) and retinyl esters (RE), respectively) in hairless mice. In particular, the UVB
dose±response curve for ROL suggests two endogenous pools of ROL in the epidermis: a UVBresistant, and a UVB-sensitive. Some authors having suggested that cellular retinol-binding
protein-I (CRBP-I) could protect ROL from UV irradiation, thus explaining the UVB-resistant
pool, we ®rst applied topical retinaldehyde (RAL) on hairless mice in order to induce an
overexpression of CRBP-I, then the mice were exposed to UVB. The expression of CRBP-I, as
well as the amount of ROL and RE, were determined in the epidermis by radioligand binding and
HPLC, respectively. Topical RAL induced a dramatic increase of CRBP-I expression, as well as
ROL and RE content. However, the high epidermal content of CRBP-I and vitamin A did not
prevent epidermal ROL to be depleted 10 min after a single UVB dose of 1 J per cm2, although at
that time CRBP-I levels were not affected by UVB. On the other hand, topical RAL accelerated
the recovery of epidermal vitamin A after UVB exposure, and maintained a high level of CRBP-I
until vitamin A recovery. These data show that loading mouse epidermis with high levels of
CRBP-I, ROL and RE does not protect vitamin A from degradation induced by UVB, but allows
a faster recovery.

Growth Arrest of Human Dermal Fibroblasts following PUVA Treatment is
Independent of p53
M. Wlaschek, P. Brenneisen, J. Wenk, G. Herrmann, C. Hommel, W. Ma, and K. ScharffetterKochanek
Department of Dermatology, University of Cologne, Cologne, Germany
Premature aging of the skin is a prominent side-effect of psoralen photoactivation (PUVA), a
therapy used for a variety of skin disorders. Recently, we demonstrated that treatment of human
dermal ®bro-blasts with 8-methoxypsoralen and ultraviolet A irradiation resulted in a permanent
growth arrest. The molecular basis for the switch from a mitotic to a postmitotic phenotype is,
however, unknown. Therefore, we have set out to assess the putative role of the tumor suppressor
gene p53 known to mediate the growth arrest following different cell damage modalities. A
nontoxic irradiation protocol was established by quantitating living, metabolically active cells
following different UV-¯uences using the MTT-assay. To determine cumulative population
doublings, cell numbers were counted at different time points. DNA synthesis was measured by
BrdU incorporation. DNA-content was determined by DAPI staining and ¯ow cytometry.
Expression of p53 was quantitated by means of a p53 pan ELISA. To analyse a putative causal role
of p53 in the PUVA-induced growth arrest, Li-Fraumeni ®broblasts characterized by a
heterozygous or homozygous loss of function mutation of p53 were treated with PUVA and
the cellular response was compared with wild-type ®broblasts. Wild-type ®broblasts expressed p53
protein with an up to 5-fold increase after PUVA treatment. Permanent growth arrest in G2 phase
of the cell cycle was induced in wild-type ®broblasts as well as in p53 de®cient Li-Fraumeni
®broblasts. Endoreduplication of DNA resulted in polyploidy of a 8C DNA content. From these
data we conclude that the tumor suppressor gene p53 is not responsible for the PUVA-induced
permanent growth arrest in human dermal ®broblasts, suggesting other cellular response pathways
to be mandatory for the growth arrest after PUVA-treatment in human dermal ®broblasts.
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Photobinding of Tiaprofenic Acid (TPA) to Human Epidermal Cells Leads to their
Apoptosis
V. Lartillot, J. Castell, F. Jean-Louis, L. Dubertret, and L. Michel
Paris, France and Valencia, Spain
The initial step of drug photoallergy is the photobinding of the drug to a protein under UVA
radiation to form the so-called photoadduct. The aim of this work was to study the phototoxicity
and photosensitizing property of TPA, a nonsteroidal anti-in¯ammatory drug, on human
epidermal cells, including keratinocytes and isolated Langerhans cells.
Cells were freshly isolated from normal human skin and were exposed to UVA irradiation (1±10
J per cm2) in the presence (or not) of concentrations of TPA ranging from 50 mM to 200 mM. TPA
photoadducts were detected both at the cell surface and in cytoplasme by ¯ow cytometry analysis
and ¯uorescence microscopy using a TPA photoantigen-directed a polyclonal rabbit antibody
followed by an appropriate ¯uorescent second antibody. TPA photoxicity was studied by
measuring apoptosis induction using annexin V binding assay; alteration of mitochondrial
transmembrane potential (Dym) was quanti®ed by loading cells with the potentially sensitive probe
DiOC6.
Our results demonstrate that photoadducts were formed at the surface and in the cytoplasm of
keratinocytes and Langerhans cells under UVA irradiation in the presence of TPA. A dosedependent apoptosis of epidermal cells was observed within the 24 h following UVA irradiation in
the presence of various concentrations of TPA. One cell target seems to be the mitochondria as
shown by loss of mitochondria transmembrane potential Dym in these cells. Contribution of the
reactive oxygen species generated under UVA and TPA to the apoptosis of epidermal cells is under
investigation. Our data suggest that TPA photoadduct formation, especially on human Langerhans
cells, might be involved in the photosensitizing property of this anti-in¯ammatory drug.

Adaptive Antioxidant Response Protects Dermal Fibroblasts from UVA-Induced
Phototoxicity
C. Meewes, P. Brenneisen, J. Wenk, L. Kuhr, W. Ma, J. Alikoski, A. Poswig, T. Krieg, and K.
Scharffetter-Kochanek
Department of Dermatology, University of Cologne, Cologne, Germany
In response to the attack of reactive oxygen species (ROS) as produced upon UV irradiation the
skin has developed a complex antioxidant defence system including (1) nonenzymatic and (2)
several enzymatic antioxidants. Here, we report that in addition to the previously published
induction of manganese superoxide dismutase (MnSOD) activity, single and to a higher extent
repetitive low-dose UVA irradiation also leads to a substantial induction of glutathione peroxidase
(GPx) activity. This co-ordinated adaptive response of two antioxidant enzymes acting in the same
detoxi®cation pathway coincided with the protection from high UVA dose-induced cytotoxicity
conferred by low-dose UVA preirradiation. Whereas an interval of 24 h did not ± an interval of
12 h did lead to the induction of MnSOD and, under selenium-supplemented conditions, of GPx
activity as well, conferring de®nite cellular protection from UVA-induced phototoxicity. Under
selenium-de®cient conditions that abrogate the UVA-mediated induction of GPx activity,
adaptive protection against the cytotoxic effects of high UVA doses was signi®cantly lower as
compared with selenium supplementation. Moreover, isolated 4.6-fold overexpression of MnSOD
activity in stably transfected ®broblasts led to speci®c resistance from UVA-mediated phototoxicity
under selenium-de®cient conditions and an increase of GPx activity due to a suf®cient selenium
supplementation conferred protection from the cytotoxicity of the GPx substrate H2O2.
Collectively, these data indicate that the co-ordinated induction of MnSOD and GPx activity is
causally related to the optimal adaptive protection from photooxidative damage. This adaptive
antioxidant protection clearly depends on the irradiation interval and a suf®cient selenium
supplementation ± ®ndings that possibly re¯ect the genetically preserved ®ngerprint of an
evolutional adaptation to our natural environment and may have important implications for the
improvement of photoprotective and phototherapeutic strategies in dermatology.

Generation of Singulet Oxygen and Oxygen Radicals in the Framework of
Photodynamic Therapy
B. Jamil, B. Algermissen, K. Osterloh, C. Philipp, and H-P. Berlien
Berlin, Germany
Photodynamic therapy has proved itself to be effective in both the palliative and also the curative
treatment of tumor disease. The factors that in¯uence its effectiveness include the photosensitizer,
light source and application system, and the level of oxygen in the cells. The cytotoxicity of PDT is
believed to depend on reactions between singulet oxygen (1O2), oxygen radicals (.OH) and
various cellular components. The aim of this work was to investigate how the generation of
activated oxygen species in aqueous solution varies quantitively as a function of both the light dosis
and the photosensitizer class, and shed more light on the involvement of singulet oxygen in the
generation of other oxygen species. Aqueous solutions of a variety of photosensitizers from
different classes (including porphyrin derivatives and dyes) were prepared, introduced into a quartz
¯at cell and illuminated in an ESR spectrometer resonator (Miniscope, Fa. Magnetech) using light
from a ¯ash-pumped dye laser (633 nm). The spintraps TEMP (for singulet oxygen) and DMPO
(for oxygen radicals) were added, thus allowing the generation of the relevant species to be
monitored as a function of the applied light dosis. Experiments were performed to investigate the
effect of adding the amino acid histidine to the solutions. The dyes toluidine blue O and methylene
blue generated both singulet oxygen and OH-radicals. Other oxygen radicals could not be
detected. Both dyes were rapidly bleached, leading to an early cessation of the production of
oxygen species. In contrast to this, the porphyrine derivatives such as protoporphyrine IX and
HpD (Photosan 3) led to the detection of a strong TEMPO signal, resulting from singulet oxygen,
but none from DMPO-OH adducts. In trials with histidine, this TEMPO signal was suppressed
with all substances, depending on the histidine concentration. A threshold with which no singulet
oxygen signal could be observed was found. The signal from the DMPO-OH adduct showed no
such change. These results may imply that the generation of OH radicals, observed only with the
dyes, does not depend on the production of singulet oxygen, but results directly from the
excitation of the dye molecules in the aqueous solution.
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Characterization of the Time Related In Vivo Response to UVA and UVB using a New
Noninvasive Approach to Assess Oxidative Stress
M. Tjioe, L. Hellemans, J. Wolffensperger, M.J.P. Gerritsen, L. Declercq, and P.C.M. vd. Kerkhof
Nijmegen, The Netherlands and Oevel, Belgium
Solar ultraviolet (UV) radiation is known to have immunomodulatory as well as damaging effects
on the human skin, whereby UVB and UVA exert their effect through different mechanisms.
UVB is more proin¯ammatory and causes direct DNA damage, whereas UVA causes indirect
damage by means of reactive oxygen species. This study wishes to address the timeframe of the in
vivo response to UV at the skin surface as well as on full skin biopsies in order to be informed on
in¯ammation, DNA damage on one hand and lipidperoxidation on the other hand.
Two groups of seven healthy volunteers with Fitzpatrick skin type I-III were irradiated with a
single dose 1 MED broadband UVB or 60 J per cm2 broadband UVA. Snap frozen biopsies as well
as solvent extractions and tape strippings from the skin surface were collected at several timepoints
up to 48 h after irradiation. Biopsies were immunohistochemically analysed for in¯ammation (T
lymphocytes, Langerhans cells, PMNs and monocytes) and DNA damage (p53, c-jun(phos) and
sunburn cells), whereas solvent extractions from the skin surface were evaluated for lipid peroxides
(squalene hydroperoxide) by HPLC and catalase activity in the stratum corneum was determined in
tape strippings. Analysis was performed by a blinded observer.
One MED UVB resulted in a visible erythema of the skin of all volunteers, while 60 J per cm2
UVA only resulted in a short-term heat erythema and immediate pigment darkening. Both UVB
and UVA induced an in¯ammatory response, although more pronounced and faster after UVB.
Signi®cance was reached 1 h after UVB irradiation (p < 0.01), and 7 h after UVA (p < 0.01).
In¯ammation parameters did not return to baseline levels during the experimental period. UVA
had no signi®cant effect on the induction of p53 or the formation of sunburn cells. At the skin
surface UVA increased the amount of squalene hydroperoxide by 900% (p < 0.01), compared with
a 100% increase by UVB 1 h after irradiation (p = 0.01), both returning to similar levels as the
unirradiated side within 4 h after UV exposure. UVA caused a virtually complete loss of catalase
activity within 4 h and no recovery was seen within 48 h. This study con®rms that the UVB part of
the solar spectrum is far more potent at inducing in¯ammation and DNA damage, whereas the
UVA part is mainly responsible for oxidative damage.

Ultraviolet-B Radiation Induces Interleukin-4 Expression in a CD11b+CD15+ Cell
Subset in Human Skin
M.B.M. Teunissen, S. di Nuzzo, G. Piskin, R.R.M. Sylva-Steenland, M.A. de Rie, and J.D. Bos
Department of Dermatology, Academic Medical Center, University of Amsterdam, The Netherlands
There is ample evidence that ultraviolet-B (UVB) irradiation causes considerable changes in the
cutaneous cell distribution and local cytokine levels in the normal human skin. We show in this
report that high numbers of interleukin-4 positive (IL-4+) cells appeared in the dermis, and to a
lesser extent in the epidermis, within 24 h upon a single exposure to a physiologic dose of UVB. In
the next 24 h the number of IL-4+ cells in the epidermis rised and reached a peak, while in the
dermis the numbers remained high. At day 4 the number of IL-4+ cells was markedly decreased
and at later time-points the IL-4 expression was not detectable. Immunohistochemical doublestaining experiments revealed that all the cutaneous cells that are known to be able to express IL-4
(i.e., T cells, mast cells, natural killer cells) were not triggered by UVB to express IL-4. The
expression of this cytokine seemed to be associated with CD11b+CD15+CD36± cells, possibly
neutrophils, which are known to in®ltrate UVB-exposed skin. However, the results so far do not
provide conclusive evidence that the molecule we detect is really IL-4 and that the IL-4 is actually
produced by these cells. Additional experiments are necessary to exclude the possibility that the
anti-IL-4 antibody detects a cross-reactive epitope on a different molecule, or that the IL-4 we
detect is taken up by IL-4 receptors or phagocytosis and thus derived from other cells.

The Xenon Chloride Ultraviolet B Laser is More Effective in Treating Psoriasis and in
Inducing T Cell Apoptosis than Narrow-Band Ultraviolet B
Z. NovaÂk, B. BoÂnis, F. IgnaÂcz, E. BaltaÂs, L. KemeÂny, and A. Dobozy
Szeged, Hungary
Earlier we reported that 308 nm xenon chloride (XeCl) UVB laser is highly effective for psoriasis.
The antipsoriatic effect of UVB phototherapy is based on the induction of apoptosis of skinin®ltrating T cells. The aim of this study was to compare the clinical ef®cacy and the T cell
apoptosis inducing effect of XeCl laser to 311 narrow-band UVB (NB-UVB). The role of laser
impulse frequency and intensity in the therapeutical and apoptosis-inducing ef®cacy of XeCl laser
was also investigated. Twenty-one patients with chronic plaque psoriasis were treated with NBUVB therapy, 48 of their plaques were irradiated with XeCl laser using different impulse
frequencies and intensities. The cumulative dose up to complete clearance was eight times less with
the XeCl laser than with NB-UVB. The mean of the number of treatments were 9,3 and 31 for
the XeCl laser and the NB-UVB, respectively. The therapeutical effect did not depend on the
impulse frequency or intensity. To compare the apoptosis inducing effect of the different lights,
freshly separated human peripheral blood mononuclear cells were in vitro irradiated with XeCl laser
or NB-UVB. Flow cytometric analysis showed dose-and time dependent increase in the
percentage of apoptotic T cells measured with Apo2.7 and TUNEL stainings. There was no
signi®cant change in the extent of T cell apoptosis using different impulse frequencies. Both XeCl
laser and NB-UVB induced T cell apoptosis, but quantitative induction was greater with XeCl
laser. The energy suf®cient to induce apoptosis in 50% of the T cells proved to be 92 mJ per cm2
with XeCl laser and 318 mJ per cm2 with NB-UVB. These results suggest that the more effective
induction of T cell apoptosis can be responsible for the greater clinical ef®cacy of XeCl laser.

UVA Radiation Induces Hepatocyte Growth Factor/Scatter Factor Production in
Dermal Fibroblasts
M. Mildner, C. Ballaun, J. Ban, and E. Tschachler
Division of Immunology, Allergy and Infectious Diseases, Department of Dermatology, Vienna Medical
School, Austria and Centre de Recherches et d'Investigations Epidermiques et Sensorielles (CE.R.I.E.S.),
Neuilly, France
We have recently reported that hepatocyte growth factor/scatter factor (HGF/SF) is able to inhibit
UVB induced apoptosis in primary human keratinocytes (KC). As dermal ®broblasts are the major
source for HGF/SF in the skin we proposed that ®broblast derived HGF/SF might provide a
survival signal to KC in a paracrine manner.
In this study we investigated whether irradiation of FB with UVA (340±390 nm) and UVB
(290±330 nm) using a Mutzhas Supersun 5000-type solar simulator leads to a direct activation of
HGF/SF in these cells. The exposure of FB to UVB (8±32 mJ per cm2) showed no effect on the
production of HGF/SF. In contrast we observed a strong induction of HGF/SF after UVAirradiation (10±40 J per cm2). The induction of HGF/SF mRNA analyzed by semiquantitative
RT-PCR was detected as early as 12 h after UVA-irradiation and remained up to 24 h. The
secretion of HGF/SF protein into the culture supernatant measured by ELISA was detected as early
as 24 h with a maximum secretion after 48 h.
Our ®ndings that exposure of FB to UVA induces HGF/SF-production in these cells and that
HGF/SF inhibits UVB-induced apoptosis of KC might represent an important paracrine loop
supporting epidermal homeostasis after UV-injury.

Possible Mechanism Involved in Wheal and Flare Reaction after Laser Treatment
U. MuÈller, B. Algermissen, B.M. Henz, and H.P. Berlien
Berlin, Germany
After laser treatment we observed soon after a few minutes in different appearances wheal and ¯are
reactions without itching in the treated area and also in the surrounding. These reactions were
induced independent of wavelength by argon, copper, ¯ashlamp pumped dye and specially by the
Nd:YAG laser and ruby laser. In this study we attended to evaluate pharmacologic effects and to
lighten up the involved mechanism.
In the ®rst step we irradiated normal skin from 10 volunteers with argon laser (Aesculap
Meditec, Germany, 2 W energy, wavelength 514 nm, 1.0 mm focus, 0.1 s. pulse duration) after
topical application of triamcinolone creme, EMLAqcreme and systemic application of
acetylsalicylic acid (1000 mg per os) and Lisinoq (loratadine 20 mg per os). The size of wheal
and the ¯are were measured semiquantitative and photodocumented time-dependent. Under these
treatment modalities we found only for EMLAqcreme in 18 from 20 volunteers a signi®cant
abolishment of erythem and ¯are suggesting that depletion of nerve endings seemed to be involved.
Therefore we pretreated the laser areas two times per day for 3 d for depletion of the C-nerve ®bers
with capsaicin creme (0.025%) and found in 11 of 11 volunteers no erythem and ¯are reaction
5 min postirradiation in comparison to control. Another explanation of the erythem and ¯are
reations could be the degranulation of mast cells. In skin biopsies preand time-dependent
postirradiation we found no mast cell degranulation close to the coagulation coan.
Our data suggest that the ¯are and erythem reaction short after laser treatment were generated as
the result of depletion of neuropeptides out of the C-nerve ®bers of the skin, which did not occur
as a result of heat but as up to now unknown effects of photon/tissue interactions

Optimizing Responses to Photodamage in Skin Cells through Dermal Delivery of
Micronutrients
M. Jacobson, H. Kim, M. Roberts, M. Kim, J. Qasem, B. Tashtoush, D. Hopkins, D. Coyle, and
E. Jacobson
Lexington, Kentucky, U.S.A.
Skin cells are exposed to numerous genotoxic stresses and optimal concentrations of
micronutrients, including many vitamins, are required for optimal cellular responses to these
stresses. An example is niacin, which is a precursor for NAD that is consumed by cellular
poly(ADP-ribose) polymerases (PARPs) involved in DNA damage response signaling pathways
leading to DNA repair, apoptosis, and necrosis. The purpose of the study was to examine cellular
responses to genotoxic stress in human skin cells as a function of cellular NAD content and to
determine the feasibility of optimizing the NAD content of skin cells in hairless mice and guinea
pigs by sustained dermal delivery. We have assessed, as a function of NAD content, the response of
both keratinocytes and ®broblasts to a variety of genotoxic stresses including simulated solar
radiation. Proliferation potential, genomic stability, DNA repair, and cell death pathways showed
altered responses in both cell types with decreased NAD content. A normal genotoxic stress
response was re-established by restoration of NAD. A series of nicotinate derivatives that could
serve as precursors to NAD (pro-NAD compounds) with octanol/water partition coef®cients (P)
with log p-values ranging from 4 to 10 was examined for their effect on skin cell NAD content
following topical application. Applications of Pro-NAD compounds resulted in time and dose
dependent increases in skin NAD content exclusively at the site of application, demonstrating that
the increased NAD content was due to topical application. With increasing lipophilicity, the
ef®ciency of Pro-NAD compounds in elevating NAD content increased, reached a plateau, and
then declined, indicating an optimal lipophilicity for dermal delivery. The results indicate that an
optimal content of NAD is required for normal responses of skin cells to genotoxic stress and that
dermal delivery of micronutrients optimizes essential metabolites required for protective responses
of skin cells to genotoxic stress.
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UVB Suppresses Acute Phase of Contact Hypersensitivity Induced by Repeated Hapten
Challenge
A. Maeda, Y. Aragane, A. Kawada, and T. Tezuka
Department of Dermatology, Kinki University School of Medicine, Osaka, Japan
It has previously been shown that repeated application of hapten to mice ear induces a site-directed
shift in the time course of antigen-speci®c contact hypersensitivity (CHS) responses. In classical,
chronic CHS, UVB is well known to suppress hapten-speci®c ear-swelling responses and to be
capable of induction of antigen-speci®c tolerance in mice. Together, those studies attempted us to
investigate whether UV also is endowed with the capacity to suppress acute phase CHS induced by
repeated hapten challenge. Therefore, C3H mice were exposed on their shaved back to 100 J per
m2 UVB for four consecutive days or left unexposed, and were sensitized with 0.5%
dinitro¯uorobenzene (DNFB) on day 5. Five days thereafter, right ears were repeatedly challenged
with 0.3% DNFB with 2 d intervals and totally 12 times of this procedures were performed.
Subsequently, acute phase ear swelling response was observed, which peaked at 3 h after challenge,
while ear of those animals previously unchallenged demonstrated chronic CHS peaked at 24 h
when applied with the hapten. Interestingly, UV exposure signi®cantly reduced acute as well as
chronic CHS responses. This indicates that UV interfered with CHS response regardless of
manners of hapten application. As it has previously been postulated that repeated-hapten
application induces shift of cytokine pro®les, Th1-to Th2-type, which may be attributed to
conversion of chronic-to acute-CHS, we next checked whether UV alters cytokine pro®les of
repeatedly hapten-challenged ear. To do so, semiquantitative RT-PCR analysis was performed
using primers speci®c for IL-2, IL-4, IL-10 or IFNg, demonstrating that cytokine pro®les in
repeatedly hapten challenged ears of UV-exposed mice predominantly expressed mRNA speci®c
for Th2 cytokines, IL-4 and IL-10 whose patterns did not signi®cantly differ from those of UVnonexposed animals. Together, our present study demonstrates for the ®rst time that UV
suppresses acute phase CHS induced by repeated hapten challenge, and suggests that
immunopathogenesis of acute CHS may not be attributed to alteration of its cytokine pro®les.

Can the Immersion Time of PUVA-Bath-Therapy be Shortened?
R. Schiener, S.C. Behrens-Williams, P. Kaskel, H. Pillekamp, R.U. Peter, and M. Kerscher
Ulm, Germany
Due to its high ef®cacy and advantages when compared with oral delivery of 8-Methoxypsoralen
(8-MOP), bath-water delivery of 8-MOP is generally accepted. Usually patients are soaked 20 min
in a warm water bath (37°C) containing 1 mg per liter 8-methoxypsoralen (8-MOP). Convenience
for patients could be increased if the bathing time could be shortened, but up to now, no data are
available if shortened immersion times yield comparable erythemal responses.
We compared the minimal phototoxic dose (MPD) of 20 patients after different immersion
times in a half sided manner. Therefore patients were randomized in two groups: The right
forearm of each participant was soaked for 5 (group 1), respectively, 10 min (goup 2) in a warm
water bath (37°C) containing 1 mg per liter 8-methoxypsoralen whereas the left forearm was
soaked for 20 min in the same bath. Immediately after bathing the MPD of each arm was assessed
irradiating six nonlesional template areas (2 cm2 each) on the volar side of the forearm with
increasing doses of broadband UVA (0.5, 1.0, 1.5, 2.0, 2.5, 3.0 J per cm2).
The median MPD after 20 min bath water delivery of 8-MOP was 1.5 in both groups (CI 0.73±
2.26 in group I, 1.25±1.89 in group II). Immersion time of 5 min was not able to yield an
detectable erythema in any patient. In addition the median MPD following 10 min immersion time
was 2 J per cm2 (CI 1.62±2.80). MPDs following 10 min immersion time differed signi®cantly
from MPDs following 20 min immersion time (p = 0.027).
The current practice of 20 min immersion time in PUVA bath therapy yields signi®cant
increased MPDs compared with 5 or 10 min immersion time. Thus reduced immersion times can
not be recommended because therapeutic ef®cacy of PUVA bath therapy will be reduced and
higher cumulative doses will be necessary for clearing of skin lesions. This may decrease the longterm safety of PUVA-bath therapy.

Correlation of Minimal Phototoxic Dose and Sun-Reactive Skin Type
M. Kerscher, R. Schiener, S.C. Behrens-Williams, P. Kaskel, and R.U. Peter
Ulm, Germany
Due to its advantages to oral PUVA PUVA bath therapy with 8-Methoxypsoralen (8-MOP) has
increasingly been used during the last years. Compared to peroral delivery of 8-MOP, PUVA bath
photochemotherapy yields an increased photosensitization. Therefore it is important to choose an
initial UVA dose, low enough not to cause phototoxic reactions. On the other hand a treatment
regimen using too low UVA doses may cause a delayed response to treatment. The aim of this
study was to clarify, if there is a correlation between skin type and MPD in order to decide wether
a skin-type depended or a MPD depended treatment protocol should be recommended.
The individual skin type of each patient was determined from the history of burning and tanning
with sun exposure as proposed by Fitzpatrick. Afterwards we assessed the minimal phototoxic dose
(MPD) for PUVA bath photochemotherapy. Therefore the right forearm of each patient was
soaked for 20 minutes in a warm water bath (37°C) containing 0.5 mg per liter 8-MOP.
Immediately thereafter seven nonlesional template areas on the ventral side of the bathed forearm
were irradiated with increasing doses of UVA. The MPD was judged visually at 72 h after
irradiation.
Twenty-seven patients with skin type II and 19 patients with skin type III were included. The
median MPD in patients with skin type II was 2.0 J per cm2 (range 0.5±3.5) vs 1.5 J per cm2 (range
1.0±3.5) in patients with skin type III. Mann±Whitney U-test showed no signi®cant difference
when comparing both groups (p = 0.7326) and Spearman rank order correlation showed no
correlation between skin type and MPD (Spearman R = 0.0156, p = 0.9158).
The results of our study demonstrate that PUVA bath erythemal sensitivity, assessed as the MPD,
is not dependent on sun-reactive skin type in skin types II and III. Furthermore we observed a
wide interindividual variation of MPD values in both skin types. Therefore the estimation of skin
type is not a suitable way for committing the initial UVA dose for PUVA bath
photochemotherapy. Due to this we recommend to determine the MPD before initiating
PUVA bath photochemotherapy and to choose the initial UVA dose in correlation to the MPD in
order to enhance therapeutic ef®cacy and to minimize the risk for unwanted side-effects.
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Evaluation of Photosensitizing Effects of Tobacco Condensate
M. Placzek and B. Przybilla
Munich, Germany
It is well known that the consumption of tobacco has many adverse health effects. An association of
facial skin aging and tobacco smoking has been suggested. We evaluated the phototoxic properties
of tobacco condensate using a hemolysis test. Suspensions of human erythrocytes were incubated
with tobacco condensate at various concentrations. These erythrocyte samples were exposed to up
to 100 J per cm2 ultraviolet (UV) A from an UVASUN 5000 apparatus (emission 320±460 nm,
maximum at about 375 nm) and to up to 2.4 J per cm2 UVB from TL/12 light bulbs (main
emission 275±365 nm, maximum at about 315 nm). Supernatants were recovered and hemolysis
was determined by reading of absorbance at 550 nm with a photometer. Test results were
calculated in relation to total hemolysis obtained by exposure of erythrocytes to distilled water.
Tobacco condensate caused a concentration and UV-dose-dependent hemolysis up to 100% upon
exposure to radiation from the UVASUN 5000 apparatus. Similarly, radiation rich in UVB (TL/
12) caused hemolysis up to 33%. Thus, tobacco condensate exerts a phototoxic effect that is
induced by both UVA and UVB. Exposure to some phototoxic compounds has been shown to be
associated with increased photodamage of the skin. Photoaging and possibly also photocarcinogenesis might be enhanced by phototoxic effects of tobacco condensate.

UVB (311 nm) in Combination with Tazaroten Versus UVB (311 nm) in Combination
with Calcipotriol: a Comparative Half Sided Study
M. Steinert, R. Schiener, S.C. Behrens-Williams, H. Pillekamp, R.U. Peter, and M. Kerscher
Ulm, Germany
Narrowband UVB (311 nm) offering an emission spectrum closely con®rming to the peak of the
action spectrum for clearing psoriasis has signi®cantly improved phototherapy for psoriasis. In order
to reduce cumulative UV-doses combination-therapies of narrowband UVB with tazarotene or
calcipotriol, have been introduced and proven to enhance the ef®cacy of both, phototherapy and
topical therapy. The aim of this study was to clarify, whether a photocombination therapy of UVB
(311 nm) and tazarotene is superior to a photocombination therapy with UVB (311) and
calcipotriol.
Twelve patients with stable plaque psoriasis were treated with narrowband UVB. In addition, on
one side of the body topical tazarotene 0.05% and on the other side topical calcipotriol was applied
once daily in the evening. The topical therapy was assigned to body-half by random. Ef®cacy was
assessed separately for both body halves using a modi®ed psoriasis area and severity index (PASI).
Clearing of psoriasis was observed after a median of 19 treatment sessions (range 14±28) and a
median cumulative UVB 311 nm dose of 22.98 J per cm2 (range 9.24±58.22 J per cm2)
simultaneously for both body halves. For the body half treated with tazarotene some patients
complained itching and dryness of the skin, mild local irritations were observed but no patient
withdrew due to this effects. Adverse events were not observed at the body half treated with
calcipotriol.
Our study revealed no signi®cant difference of narrowband UVB combined eiher with topical
calcipotriol or topical tazarotene Cumulative UVB doses needed for clearing of psoriasis were the
same, however, the anticarcinogenetic potential of topical retinoids may be an advantage of topical
tazarotene. Despite our results should be con®rmed in larger patient groups, we propose that both
therapies can broaden the therapeutic menu for moderate to severe psoriasis.

Hypothetic Mechanism of ALA-PDT Induced Pain
D. Osterloh, B. Algermissen, C. Philipp, and H.P. Berlien
Berlin, Germany
Typical clinical ®ndings of ALA-induced PDT is burning, stinging and pain under irradiation
suggesting that an increase of skin temperature induced the pain sensations. The aim of the study
was to evalute the correlation between the temperature course of skin during PDT and pain
sensations to elucidated the possible mechanism.
Thirty-eight patients with different precanceroses and super®cial basal cell carcinoma were
treated with ALA-PDT using KTP-pumped dye laser (wavelength 633 nm, energy dose 100 mW
per cm2, total dose 100J per cm2). The temperature development was monitored with infrared
thermography before and during irradition and patients questioned about pain development.
First sign of pain sensations occured 45±60s after irradiation while the skin temperature arised
between 1 and 2°C and reached maximum after 2±3 min with an increase of temperature of 3±
4°C. The pain sensations disappeared after interruption of irradiation and soon recurred after
continuation of irradiation. Generally during irradiation of 15 min the skin temperature never
increased more than 39°C.
Our data suggest that the increase of skin temperature could not explain the pain sensations
under ALA-PDT. Therefore we postulated that after ALA application PPIX also accumulates in
the membranes of sensory nerve endings which were damaged by singulet oxygen generation
during irradiation with UV- or red light. This mechanism induced depolarisation of the nerve
membranes which were recognized as pain sensations.
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Requirement for Protein Kinase CK2 but not DNA-Dependent Protein Kinase (DNAPK) and Phosphoinositide 3-Kinase (PI3K) Activity in Modulation of UVB-Mediated
Increase in Collagenase/MMP-1 and Stromelysin-1/MMP-3 Protein Levels in Human
Dermal Fibroblasts
P. Brenneisen, M. Wlaschek, C. Meewes, E. Schwamborn, T. Krieg, and K. ScharffetterKochanek
Department of Dermatology, University of Cologne, Cologne, Germany
Direct and/or reactive oxygen species (ROS)-mediated (oxidative) DNA damage upon UVB
irradiation are responsible for a variety of pathologic conditions in skin cells and have earlier been
shown to stimulate the expression of matrix-degrading metalloproteinases (MMP) which promote
detrimental longterm effects like cancer formation and premature skin aging. Recently, we could
show that the FRAP-controlled p70 ribosomal S6 kinase (p70S6k) showing maximal activity 1 h
after UVB irradiation is an essential component of a DNA damage-dependent signaling. However,
only limited information exists regarding the components of that signaling pathway possibly lying
upstream of FRAP/p70S6k. For this purpose, human dermal ®broblasts were incubated with
nontoxic concentrations of wortmannin, a speci®c and potent inhibitor of two further members of
the PI3K-like protein family, PI3K and DNA-PK, prior to UVB irradiation at de®ned low doses.
Interestingly, data obtained by means of cytotoxicity assays, ELISA, immunoblotting, and kinase
assays showed that the 4±6 fold increase in MMP-1 and MMP-3 protein levels could not be
abrogated by wortmannin. These data in conjunction with the ®nding that the tumor suppressor
p53, a direct downstream target of DNA-PK, was not phosphorylated at the DNA-PK-speci®c site
at Ser-15 after UVB irradiation strengthen the conclusion that DNA-PK and PI3K are not
involved in initial UVB-triggered events reponsible for MMP induction. However, a strong
phosphorylation signal was detected at the CK2-speci®c site at Ser-392 of p53 40 min after UVB
irradiation. UVB-mediated increase in CK2 activity and MMP-1 and MMP-3 protein levels can
be reduced by the CK2 inhibitor 5,6-dichloro-1-b-d-ribofuranosyl-benzimidazole (DRB) which
takes CK2 activation into account to be an initial event in the UVB-mediated signal pathway(s)
leading ®nally to the induction of major members of the MMP family responsible for the
breakdown of the dermal connective tissue.

Molecular Genetic and Gas Chromatography-Mass Spectrometry Studies in Families
with the Conradi-HuÈnermann±Happle Syndrome
C. Has, U. Seedorf, F. Kannenberg, L. Bruckner-Tuderman, J. Kunze, D. MuÈller, and H. Traupe
MuÈnster, Berlin, Chemnitz, Germany
The Conradi-HuÈnermann-Happle (CHH) syndrome (MIM#302960) is an X-linked dominant
disease that is characterised by linear ichthyosis, chondrodysplasia punctata and short stature and
occurs exclusively in the female sex. Recently causative mutations in the gene for emopamil
binding protein (EBP) have been identi®ed in a number of patients. EBP also acts as a D8-D7 sterol
isomerase and plays a pivotal role in the ®nal steps of cholesterol biosynthesis. To better understand
the genetics of the CHH syndrome and the functional consequences of the underlying D8-D7
sterol isomerase de®ciency we performed molecular genetic and sterol biochemical studies in four
CHH syndrome families comprising 10 individuals. For mutation screening we analyzed the EBP
gene using PCR, heteroduplex analysis of all exons, direct sequencing and restriction enzyme
analysis. For appreciation of the functional consequences we studied serum samples using gas
chromatography ± mass spectrometry (GC-MS analysis). Mutations in the EBP gene were found in
all four families. GC-MS analysis revealed markedly elevated levels of 8-dehydrocholesterol and of
cholest-8(9)-en-3b-ol, which accumulate. In family 1 the CHH syndrome was found in 2
daughters while both parents were healthy, a constellation that can be explained by gonadal
mosaicism in a parent. Interestingly, we found markedly elevated levels of 8-dehydrocholesterol
and cholest-8(9)-en-3b-ol in the clinically healthy father showing that he has a somatic mosaic.
This was also con®rmed by the heteroduplex analysis and direct sequencing. We conclude that the
CHH syndrome has to be considered as a metabolic disorder affecting cholesterol synthesis and that
sterol biochemical studies can be helpful to identify mosaic gene defect carriers.
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3b-Hydroxysteroid-D8,D7-Isomerase Mutation in a Case of Conradi-Hunermann±
Happle Syndrome
K. Becker, M. CsikoÂs, S. KaÂrpaÂti, and A. HorvaÂth
Budapest, Hungary
The female proband, who had linear, erythematous scaly skin symptoms at birth, which
disappeared in the ®rst year of life, was diagnosed at the age of 15 y as Conradi-Hunermann±
Happle syndrome based on the signs of mild segmental ichthyosis on the trunk and legs, focal
plantar hyperkeratosis, scarring alopecia, follicular atrophoderma on both wrists, mild dorsolumbar
scoliosis and lenticular tortuosities on both sites. Ultrastructural examination revealed membranous
structures and membrane coated vesicles in the basement and spinous layer, as shown in our
previous work (ESDR 1998).
CDPX2 has been connected recently with de®ciency of 3b-hydroxysteroid-D8, D7-isomerase
(EBP), catalysing an intermediate step in the conversion of lanosterol to cholesterol (Braverman et al
1999). We extracted genomic DNA from venous blood and ampli®ed all EBP-exons by using
primers containing intronic splice sites. Scanning of the exons using heteroduplex analysis was
followed by direct nucleotide sequencing of the shifted exon.

Molecular Basis of Lethal Junctional Epidermolysis Bullosa (JEB) in Two Families:
Identi®cation of a Nonsense Mutation in Exon 17 and a Splice Site Mutation in Exon 3 of
the LAMC2 Gene
A. Klausegger, L. Pulkinnen,² G. Pohla-Gubo, R. Puttinger,* J. Uitto,² H. Hintner, and J.W.
Bauer
Department of Dermatology, *Children's Hospital, General Hospital Salzburg, ²Department of
Dermatology and Cutaneous Biology, Thomas Jefferson University, Philadelphia, U.S.A.
Junctional epidermolysis bullosa (JEB), a genetically heterogeneous group of blistering skin
diseases, can be caused by mutations in the genes LAMA3, LAMB3, and LAMC2 encoding the the
a3, b3, and c2 polypeptide subunits of laminin 5, which is a component of the hemidesmosomeanchoring ®lament complex in the skin. JEB Herlitz is a severe condition that results in premature
demise of the affected individuals within a few months of birth. Speci®cally, the mutations
resulting in premature termination codon for translation (PTC) in both alleles have invariably been
associated with the lethal Herlitz variant, whereas normally in nonlethal variants of JEB at least one
or both alleles have a missense or an in-frame exon skip mutation.
First, we have analysed a family with a child suffering from EB junctionalis Herlitz. The disease
was caused by the homozygous nonsense mutation Q864X in exon 17 of the LAMC2 gene.
Laminin 5 protein was completely absent. The child died at the age of 6 mo.
In the second case the patient who is a cousin of the ®rst patient had generalized blistering
starting from the fourth postnatal day and was revealed to be heterozygous for the original maternal
mutation in exon 17 and heterozygous for the paternal splice site mutation 521 + 3del4 at the
intron±exon boundary of exon 3. In contrast to the ®rst patient the immun¯uorescence staining
showed not a complete loss of the laminin 5 protein. The combination of the nonsense and the
splice site mutation appeared to be important in determining a similar but milder clinical
phenotype. Nevertheless the course of the disease turned out to be lethal and the child died at the
age of 11 mo.

Reduced Expression of Laminin-5 Results in a Rare Form of Lethal Inherited Blistering
Skin Disease Characterized by Intradermal Tissue Separation
F. Spirito, S. Chavanas, C. Bodemer,* C. Prost,* Y. DeProst,* J.-P. Ortonne, and G. Meneguzzi
INSERM U385, Faculty of Medicine, Nice, France; *Department of Dermatology, Necker Hospital, Paris,
France
Inherited epidermolysis bullosa (EB) is a group of skin blistering diseases characterized by epithelial
fragility to trauma. Diagnosis of EB relies on ultrastructural examination of skin biopsy specimens
and antigenic mapping of the basement membrane (BM) components of the dermal-epidermal
junction. In dystrophic EB, which is associated with genetic defects of collagen type VII, the
cleavage plane of the blister lies within the papillary dermis, while in junctional EB associated with
defective expression of laminin-5, tissue separation occurs within the lamina lucida of the BM
zone. We describe two related patients with a new rare subtype of lethal inherited EB characterized
by intradermal cleavage of the skin and presence of mature hemidesmosomes and well-formed
anchoring ®laments. In a few blisters, however, sporadic small areas at the edge of the bullae
presented a cleavage plane located within the lamina lucida of the basement membrane. In these
zones, intact hemidesmosomes localized to the roof of the lesion. In noninvolved skin, reactivity of
the BM to MoAb GB3 (speci®c to native laminin-5) was strongly reduced. Genetic studies
revealed that the condition is associated with two heterozygous mutations affecting the laminin g2
chain which results in low expression (200±fold reduction) of wild type laminin-5. In vitro analyses
of the patients' keratinocytes con®rmed the dramatic adhesion de®ciency of these cells. Our results
demonstrate that secretion of reduced amounts of laminin-5 promotes hemidesmosome formation
but is not suf®cient to provide stabilization of the epithelial basement membrane. These data
con®rm the hypothesis that laminin-5 molecules complexed to laminin6/10 interact with integrin
a3b1 within the interhemidesmosomal spaces to stabilize the basement membrane. Our ®ndings
also underscore the importance of epitope mapping in the diagnosis of rare forms of inherited EB.

Recurrent Mutation in Exon 3 of type VII Collagen Gene (COL7A1) in Mutilating
Dystrophic Epidermolysis Bullosa in Hungarian Pedigrees
M. CsikoÂs, H. SzoÄcs, S. Mecklenbeck, L. Bruckner-Tuderman, S. KaÂrpaÂti, and A. HorvaÂth
Budapest, Hungary and MuÈnster, Germany
The dystrophic forms of epidermolysis bullosa (DEB) result from mutations in the type VII
collagen gene (COL7A1). Previously, a number of premature termination codon and splice site
mutations have been reported in recessively inherited DEB. Molecular genetic examination of the
COL7A1 gene has been performed in three Hungarian pedigrees with probands suffering from
mutilating RDEB (Hallopeau±Siemens syndrome). Immun¯uorescent examination with monoclonal antibodies against collagen VII showed complete absence of the target molecule in all
probands. Ultrastructural investigation proved deep dermoepidermal separation below the lamina
densa in all cases and lack of the anchoring ®laments, composed by collagen VII. Genomic DNA
from peripherial blood samples were utilized as template for PCR ampli®cation of all COL7A1
exons, followed by heteroduplex analysis and direct nucleotide sequencing. PTC/splice site
mutation of exon 3425A®G, K142R was found with an outstanding frequency in four allels. We
identi®ed the PTC-type mutation 1732C®T, R578X as well, formerly observed only in English
patients. A new mutation have been disclosed in exon 70 (5797C®T, R1933X). The recurrent
exon 3425A®G mutation could be detected also an one allel in one out of 50 unrelated Hungarian
controls. The 425A®G in exon 3 is a frequent COL7A1 mutation predominantly in Hungarian
population.
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Unusual Epidermolysis Bullosa Dystrophica Albopapuloidea with Late Onset in Two
Patients
H. SzoÄcs, M. CsikoÂs, S. Mecklenbeck, L. Bruckner-Tuderman, S. KaÂrpaÂti, and A. HorvaÂth
Budapest, Hungary and MuÈnster, Germany
In epidemolysis bullosa dystrophica (EBD) albopapuloidea Pasini skin blistering usually appears
within the ®rst weeks of life, the characteristic albopapuloid lesions develop later in years. Here we
describe a 52-y-old patient who has had blisters only for 6 y. No other family member was affected.
Blisters appear on the legs, predominantly pretibial; on the feet, elbows and knees and heal with
milia and itchy albopapuloid lesions. She has no nail dystrophy. Antigen mapping showed positive
staining with antibodies to collagen VII, but blistering below the lamina densa of the basement
membrane. Direct immuno¯uorescence staining excluded autoimmune genesis of the blisters. The
other patient is a 12-y-old girl, who has had blisters for 2 y on the shoulders, lumbo-sacral area and
the arms. Antigen mapping showed positive staining with antibodies to collagen VII and blistering
below the lamina densa, a ®nding speci®c for EBD albopapuloidea. Mutation analysis of the
COL7A1 gene disclosed several polymorphisms. Therefore, in these cases with unusual very late
onset of blistering, the etiology of albopapuloid EB remains elusive at present, but these two
patients will be of interest for studies on genotype-phenotype correlations.

Mosaic Expression of Keratin 14 in a Revertant with Recessive Epidermolysis Bullosa
Simplex
M.F. Jonkman, P. Hut,* G. van der Steege, H.H. Pas, and H. Scheffer*
Departments of Dermatology and *Medical Genetics, Groningen, the Netherlands
We previously reported of a kindred with recessive epidermolysis bullosa simplex due to an
homozygous 3¢-acceptor splice site mutation of intron 1 in the keratin 14 gene, KRT14 : 1842±
2A®C (Jonkman et al: J Invest Dermatol 107:764±769). The splice site mutation resulted in mRNA
splice variants (exon 2 skip and D10 bp) that generated premature termination codons, leading to a
truncated K14 protein within the helical 1B rod domain. The basal keratinocytes of the affected
members lacked keratin 14 expression and intermediate ®lament assembly.
Patient III-2 of this family, a 67-y-old female, had severe generalized blistering. Within the
framework of gene correction experiments, we serendipitously found expression of K14 in a
population of cultured keratinocytes derived from a skin biopsy taken later from her right upper
arm. K14 was expressed in untreated keratinocytes and thus not due to gene correction. The site of
the biopsied skin showed no clinical reversion, since blisters could be rubbed on normal appearing
skin. IF analysis of a skin biopsy of the same site using moabs LL001 and LL002, revealed a mosaic
expression of keratin 14 in 90% of the epidermis cells. Electron microscopy showed to a limited
extent reappearance of intermediate ®laments in the basal keratinocytes. Revertant keratinocytes
synthesised keratin 14 polypeptides of seemingly normal size as wittnessed by Western blotting.
Sequencing of genomic DNA of the revertant cells revealed the homozygous presence of the
inherited splice site mutation and no additional mutation the KRT14 gene. Haplotype analysis near
the KRT14 locus demonstrated that the patient had inherited the same KRT14 alleles as the other
affected family members. RNA analysis revealed the presence of an additional in-frame transcript
(1844 T®G, D6 bp) only in revertant keratinocytes, that would generate a K14 polypeptide
missing two residues. The re-expression of aberrant K14 polypeptides in revertant keratinocytes
explains the reactivity with K14 MoAbs, and the reappearance of semifunctional intermediate
®laments that did not revert the clinical phenotype. The mix of K14-positive and K14-negative
cells present in epidermis and in cell culture suggest that the cellular reversion was caused by an
endogenous factor, possibly a second locus mutation that affected splicing of the mutant KRT14
gene.
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Absence of Exon 6 in the KRT1 Gene from a Patient with Epidermolytic Hyperkeratosis
M. Virtanen, T. Gedde-Dahl,* A. Vahlquist, and P.E. Bowden²
Department of Dermatology, University Hospital, Uppsala, Sweden; *Institute of Forensic Medicine,
Rikshospitale, Oslo, Norway; ²Department of Dermatology, UWCM, Cardiff, U.K.
Epidermolytic hyperkeratosis (EHK) is a rare autosomal dominant genetic skin disorder caused by
keratin gene mutations (KRT1 or KRT10). The altered protein has a dominant negative effect and
leads to keratin ®lament aggregation, cytoskeletal dysfunction and epidermal cell lysis.
Heterozygous point mutations are the most frequent alteration identi®ed and only a few splice
site mutations and codon deletions have been reported. However, we have now investigated a
Scandinavian patient with EHK and found a very unusual combination mutation that results in the
complete absence of exon 6 from the KRT1 gene. The patient had typical features of EHK
displaying generalised hyperkeratotic skin lesions and palmar-plantar keratoderma. Skin biopsies
were taken for histology and RNA extraction. Genomic DNA was isolated from blood and total
RNA extracted from skin. The 1A and 2B encoding regions of KRT1 and KRT10 were ampli®ed
by PCR and sequenced but all four hotspots were found to be normal. However, RT-PCR with
total RNA and PCR with genomic DNA produced two different sized fragments from the 2B
encoding region of KRT1. This region (exon 5±7) was cloned from both gDNA and cDNA and
the mutant allele and normal allele sequenced separately. The results showed a 442-bp deletion
(intron 5-exon 6-intron 6) from the mutant allele that was replaced by a 214-bp insertion from
elsewhere in the genome. This unusual genetic alteration had the net effect of deleting exon 6
(encoding 42 amino acids of the 2B helix, residues 5±46). This is predicted to disrupt the 2B helical
domain of the protein and result in suf®cient keratin ®lament instability to explain the observed
pathology.

Comparable In Vitro Responses to Agents Modulating Cell±Cell Adhesion of Normal
and Genetically Defective Keratinocytes of Benign Familial Pemphigus and Ectodermal
Dysplasia
W. Mackiewicz,* C. Laperdrix, C. Kowalewski,* M. Serres, D. Schmitt, and M. Haftek
*Department of Dermatology, Warsaw Medical University, Poland; INSERM U.346/CNRS, E. Herriot
Hospital, Lyon, France
Although the molecular bases underlying such hereditary acantholytic diseases as Hailey-Hailey
disease (HHD; mutation of ATP2C1 ± ergastoplasmic Ca++ pump) and epithelial dysplasia/skin
fragility syndrome (SFS; mutation of PKP1 ± desmosomal plakophilin 1) have now been described,
little is known about the mechanisms leading from the gene mutation to the clinical expression of
loss of interkeratinocyte adhesion.
We have used cultured keratinocytes obtained from perilesional skin biopsies of three patients
with HHD and one patient with SFS for comparative in vitro studies of their responsiveness to
agents inducing the loss of cell±cell contact. Tertiary cultures of the patients' keratinocytes had to
be seeded at densities higher than normal (three healthy donors) to achieve 50% con¯uence on day
3 in low Ca++ (0.1 mM) keratinocyte serum-free medium. The SFS cells tended to grow
individually, whereas HHD keratinocytes formed small colonies. Both types of pathologic
keratinocytes responded normally to the calcium switch (1.2 mM Ca++, 2 h), creating cell-cell
contacts that could be visualised with immunolabellings for plakoglobin and desmoplakins 1 & 2.
Keratinocytes of all origins expressed a similar time-dose response to treatment with phorbol esters
(TPA; 20±50±150±300 nM; 15 min to 4 h) and with okadaic acid (OA; 20±50 nM; 14±18 h). The
loss of cell-cell contact was observed with OA, but only a partial cytoplasmic dispersion of
desmosomal proteins occurred with low doses of TPA within the ®rst 30 min of exposure
corresponding to a possible activation of PKC.
Comparable effects of PKC-activating TPA and of protein phosphorylation inducing OA on
normal, HHD and SFS keratinocytes suggest that the mechanisms of genetically determined
acantholysis are regulated at other levels of the signal transduction cascade.
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Hereditary Angioedema with Normal C1 Inhibitor Activity Occurring Exclusively in
Females (HAE III): Delineation of a New Clinical Entity and Proposal of an X-Linked
Dominant Mode of Inheritance
K. Bork, S. Barnstedt, P. Koch, and H. Traupe
Mainz, Germany, and Muenster, Germany
Hereditary angioedema (HAE) is an autosomal dominant disease (MIM #106100) due to an
inherited de®ciency of C1 inhibitor (C1 INH) function. Here an unusual variant of HAE
occurring exclusively in the female sex and having a normal biochemical C1 INH function is
reported. A series of 574 patients with recurrent angioedema of the skin was screened for the
presence of HAE. A total of 94 HAE cases belonging to 59 families were identi®ed. To better
characterize the patients the protein level of C1 INH, functional activity of C1 INH as well as
complement C4 concentration were determined and pedigrees were taken. Biochemical testing
showed that 84 patients from 49 families had a functional C1 INH de®ciency (C1 INH activity
9.1 6 7.5%; normal range 70% to 130%; p < 0001). Surprisingly, in 10 female HAE patients
belonging to 10 families normal C1 INH protein levels, normal C1 INH function, and normal C4
concentration were found. A detailed study of the respective families disclosed 26 further affected
members who likewise were all females. Of these 14 could be studied and also showed normal C1
INH concentration and function. The disease occurred in successive generations and in offspring of
affected mothers the sex ratio (M:F) was shifted from the expected 1:1 ratio to 1:1.5 and numerous
miscarriages were noted. We conclude that HAE with normal C1 INH concentration and function
represents a unique genetic disease occurring exclusively in the female sex. The formal genetics of
this entity are suggestive of an X-linked dominant mode of inheritance. For this new condition we
propose the term ``hereditary angioedema type 3¢¢ (HAE III).

Adenovirus-Mediated Gene Delivery of Tissue Inhibitor of Metalloproteinases-3 Inhibits
Melanoma Growth In Vivo
M. Ahonen, A.H. Baker, S. George, U. Saarialho-Kere, and V.-M. KaÈhaÈri
Turku, Finland; Glasgow, U.K.; Bristol, U.K.; Helsinki, Finland
We have recently shown that adenovirus-mediated gene delivery of tissue inhibitor of
metalloproteinases-3 (TIMP-3) inhibits invasion and induces apoptosis in melanoma cells in
culture. Here we have studied the effect of adenovirus-mediated gene delivery of TIMP-3
(RAdTIMP-3) and TIMP-1 (RAdTIMP-1) on melanoma growth in vivo in SCID/SCID mice.
First, 5 3 106 human metastatic melanoma A2058 cells were transduced ex vivo at 100% ef®ciency,
and injected s.c. in SCID/SCID mice. No tumor formation was detected in mice injected with
RAdTIMP-3 infected cells during 8 wk follow-up, whereas RAdTIMP-1 infected cells formed
tumors in 60% (three of ®ve) and control virus (RAdlacZ) infected cells in 100% (®ve of ®ve) of
mice in 2 wk. Next, RAdTIMP-3 and RAdTIMP-1 (1.4 3 109 pfu each) were injected into preestablished (50±100 mm3) tumors in vivo every 24 h on three consecutive days. Marked inhibition
of tumor growth was observed in RAdTIMP-3 injected tumors for the follow-up period of 2 wk.
Injection of tumors with RAdlacZ and RAdTIMP-1 did not markedly alter tumor growth
compared with tumors injected with PBS. Increasing the adenovirus dose by repeating the set of
injections (1.4 3 109 pfu) three times at 1 wk intervals markedly inhibited growth of RAdTIMP-3
injected tumors compared with null virus (RAd66) or PBS injected tumors in 3 wk. Expression of
TIMP-3 and ±1 was detected 1 d after three consecutive injections and was associated with reduced
gelatinase activity detected by in situ zymography. TIMP-3 expression was also associated with
increased number of apoptotic melanoma cells. These results show, that adenovirus-mediated gene
delivery of TIMP-3 results in inhibition of human melanoma growth in SCID/SCID mice in vivo
validating its further exploration in development of gene therapy for melanoma.
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DNA-Based Vaccines: Mechanisms of Immune Activation
A. Schneeberger, P. LuÈhrs, C. Wagner,* R. Kutil, G. Stingl, and S.N. Wagner*
Department of Dermatology, DIAID, University of Vienna Medical School, Austria; *Department of
Dermatology, University of Essen Medical School, Germany
We have recently shown that the direct intradermal injection of naked DNA coding for the
autologous form of Pmel17 induces a T cell response to this antigen that is able to protect DBA/2
mice against a challenge with syngeneic Pmel17-expressing melanoma cells. The goal of this study
was to explore the events leading to this protective response.
To this end, we used b-galactosidase (b-gal) as a surrogate antigen. A single intradermal injection
of a VR1012 vector engineered to express the lacz gene led to the activation of b-gal-speci®c
cytotoxic T cells and, in addition, to the generation of a b-gal-speci®c antibody response
(IgG1 > IgG2a). In vivo T cell depletion studies demonstrated that mice that are devoid of CD4
cells fail to mount a speci®c CTL response as well as a speci®c humoral immune response. To learn
more about the kinetics of the induction phase of this immune reaction, we injected BALB/C
mice with VR1012lacz, excised the immunization sites at de®ned time points thereafter and
evaluated the animals for the presence of b-gal-speci®c T and B cells.
Results obtained showed that the removal of the immunization site until d6 prevents the
activation of peptide epitope-speci®c T cells (as assessed by Elispot) as well as of a speci®c antibody
response (as assessed by ELISA). We began to detect speci®c immunity when the immunization
site stayed in situ for 9 d and the maximal potency was seen when it remained unaltered until day
11 after immunization.
The experimental system presented in this study should not only be useful for elucidating the
mode of action of DNA-based vaccines at the cellular and molecular level but also to device and
test different strategies and modalities (e.g., CpG-motifs, cytokines) for their further improvement.

Corneodesmosin (S) Gene Association with Psoriasis Vulgaris
M. Ameen,* M.H. Allen,* C.M. Lewis,² S.A. Fisher,² C. Veal,³ G. Rowley,² C. Mathew,²
R.W. Vaughan,² R.C. Trembath,³ and J.N.W.N. Barker*
St. John's Institute of *Dermatology, ²Medical Genetics & Tissue Typing, King's College, London, U.K.;
³Medical Genetics, University of Leicester, U.K.
A major susceptibility locus (PSORS1) for psoriasis vulgaris exists within the MHC on
chromosome 6p. We recently demonstrated strong association independent of HLA-C with allele
5 of the corneodesmosin (Cdsn) gene, located 160kb telomeric of HLA-C and de®ned by three
single nucleotide polymorphisms (SNPs) at positions +619, +1240 and +1243. In order to re®ne
the association between psoriasis and the Cdsn gene we have identi®ed by direct sequencing a
further 15 novel SNPs within the coding region of the Cdsn gene. These SNPs were separated into
four linkage disequilibrium groups of which two (+1215 and +1236) may be used to further
subdivide allele 5 genotypes. One hundred and sixty-three parent-offspring trios from 108
Caucasian families have been genotyped for SNPs at +619, +1215, +1236, +1240 and +1243 using
a PCR-Sequence Speci®c Primer (SSP) method and the ``TaqMan'' Sequence Detection System.
Data, analysed by the transmission disequilibrium test (TDT), con®rmed association with allele 5
(p = 7 3 10±6). Furthermore strong association with allele 5 and SNP 1236T together was
identi®ed (p = 5.7 3 10±7). This haplotype has a frequency of approximately 30%, and the odds
ratio of transmission from heterozygous parents is 1.47. These data further de®ne the Cdsn allele in
linkage disequilibrium (LD) with psoriasis. Detailed analysis of the gene is required to identify the
true susceptibility allele. Because of extensive LD at this locus transracial mapping is required.

Susceptibility and Resistence Genes in Psoriasis Vulgaris. A Family Based Study in Italy
D. Cerimele, C. Carcassi,* M.V. Masala, M. Mulargia,* C. Guerriero,² F. Cottoni, and L. Contu*
Sassari, *Cagliari, and ²Roma, Italy
Twenty-six families with 68 patients affected by psoriasis and 56 unaffected members and 12 islated
patients have been HLA type. Eighteen families and the 12 isolated cases were living in Sardinia,
while eight families were living in Central Italy. HLA typing has been performed with serologic
methods 26 families with 68 patients affected by psoriasis and 56 unaffected members and 12
isolated patients for all loci, and con®rmed at molecular level for the Cw and DRB1 loci.
Signi®cant increase of Cw*0602 (p < 0.005) and B57 (p < 0.0005) and signi®cant decrease of
Cw*0501 (p < 0.0005) and B18 (p < 0.004) were observed in Sardinian patients. Ala-73 was
present in 71.6% of Cw molecules among patients, against 53.6% of controls (p < 0.02). Signi®cant
increase of Cw*0602 (p < 1 3 10±4), B57 (p < 1 3 10±10) and DR7 (p < 0005) was observed in
patients from Central Italy, but Ala-37 and Cw molecules was not signi®cantlly increased. Linkage
analysis with the transmission disequilibrium test indicates the presence of a susceptibility gene in
linkage disequilibrium (LD) with Cw6 and B57 and of a resistance gene in negative LD with the
Cw5-B18 haplotype.

Gene Regulation upon Contact of Oligodeoxynucleotides with Keratinocytes
A. Mirmohammadsadegh, E. Tschakarjan, A. Ljoljic, K. Bohner, M. Goos, and U.R. Hengge
Department of Dermatology, University of Essen, Germany
As epidermal keratinocytes possess the ability to internalize oligodeoxynucleotides (ODN), we
analyzed the gene regulation after contact to ODN in vitro and ex vivo. Therefore, primary human
keratinocytes and skin explants were exposed to various amounts of a mixture of ODN
(phosphodiester) in culture. At 3 h, the expression of about 380 different genes was analyzed using
the expression membrane arrays (R&D) and radioactively labeled cDNA obtained from the
isolated RNA specimens.
Using the membrane array as a screening method, several induced genes were identi®ed at 1 mM
ODN. Among the induced genes, integrin-b1, follistatin, alpha-tubulin and IL-1a and b were
detected. When dose±response (100 pM to 1 mM) and time-response (time 0±24 h) assays were
performed by Northern blotting, a bell-shaped induction was seen for follistatin. Optimal
induction occurred at 100 pM and 3 h with background levels being reached at 24 h. For integrinb1, the dose±response curve was somewhat broader peaking between 100 pM and 10 nM. A similar
induction was seen with alpha-tubulin, a cytoskeletal and locomotor protein.
Currently, the protein products induced by ODN are being investigated to determine the
biologic role of integrin-b1 upregulation, that is known as an important receptor involved in cell±
matrix interactions, migration, uptake, and cell signaling.

DNA Microarray Analysis of mRNA Expression in Psoriatic Skin
C.M. Johnson, J.B. Mee,* F. Burslem, and R.W. Groves*
Discovery Biology, P®zer Central Research, Sandwich, Kent, U.K.; *Centre for Dermatology, Department
of Medicine, University College London, U.K.
Numerous genes have been shown to be overexpressed in lesional psoriatic skin. Current studies
are limited by the ability to simultaneously study a small number of transcripts and are thus open to
observer bias in the selection of relevant genes. Recent developments in RNA analysis technology,
such as DNA microarrays, now allow parallel analysis of large numbers of human gene transcripts
and we have employed this approach in the study of differential gene expression in psoriatic
lesional skin.
RNA was prepared from lesional and site matched nonlesional skin biopsy samples of six patients
with stable chronic plaque psoriasis. Following normalization, samples were analysed using
Affymetrix HuGeneFL arrays, which permit simultaneous analysis of expression of > 6800 human
genes. Up to 2176 genes were transcribed in lesional skin, and of these over 90 genes were
consistently over-or under-expressed in our samples. The system con®rmed over-expression of
many known psoriasis-associated genes including keratins 6 and 16 (mean 39- and 20-fold
induction, respectively), psoriasin (mean 42-fold induction) and skin-derived antimicrobial
peptide-1 (mean 59-fold induction), thereby validating our approach. Initial data mining suggests
co-ordinate regulation of at least one large gene cluster at a chromosomal location with linkage to
psoriasis and increased transcription of many genes previously not associated with the disease.
Interestingly, over 40 genes were found in which transcription was consistently suppressed in
lesional psoriatic skin.
GeneChipq analysis provides a powerful new tool for de®ning the molecular events that occur
in psoriasis. This study provides validation of an approach that will be invaluable in the
identi®cation of novel molecular targets in the treatment of this disease.

Expression of a New Endogenous Retroviral Sequence in Psoriasis
J.-P. MoleÁs, A. Tesniere, and J.-J. Guilhou
Montpellier, France
The origin of psoriasis remains unknown. Among aetiologic agents, the involvement of
endogenous retroviral elements (present in any human genome) has been suggested many years
ago. Even if retroviral-like particles were described in psoriatic biologic samples, their nature was
not fully demonstrated. In this study, we searched at the molecular level for the expression of
endogenous retroviral sequences in lesional psoriatic skin.
Using a seminested RT-PCR with three degenerated primers covering highly conserved regions
within the reverse transcriptase gene, we ®rst detected a high expression level of retroviral
sequences in lesional psoriatic samples when compared with either nonlesional psoriatic samples or
normal skin samples. The sequencing of 36 cloned products obtained from ®ve samples showed
that most of these clones belonged to two endogenous retroviral families, named HERV-K and
HERV-W.
We next further characterized members of the HERV-W family expressed in ®ve psoriatic
samples, partially and repeatedly cloned a new retroviral element. This sequence was then detected
in 21 of 23 lesional psoriatic samples, in one of 11 normal skin controls (p < 5.10±6, exact Fisher
test) and not detected in nine atopic dermatitis.
Psoriasis as some others pathologies with auto-immune characteristics, is associated with the
expression of a speci®c endogenous retroviral sequence. Even if its role in the disease is not
demonstrated, this sequence could be involved the main pathogenic features of psoriasis -epidermal
proliferation, immune disturbances and genetic predisposition-and could be considered as a
putative aetiologic agent.
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TAP-1 and TAP-2 Genes Polymorphism in Type 1 Psoriasis
B. Nedoszytko, A. Witkowska, M. Zablotna, and J. Roszkiewicz
Gdansk, Poland
Psoriasis is an in¯ammatory, hyperproliferative disease of the skin affecting 2%±3% of European
population. Family based molecular genetic studies have mapped a major locus for psoriasis
susceptibility in the major histocompatibility complex locus (MHC) at chromosome 6p21.3. Type
I (early-onset) psoriasis is strongly associated with the HLA-1 class genes Cw6 and B57, whereas in
type II (late-onset) psoriasis HLA-Cw2 gene are overrepresented. It is unclear whether additionally
genes located on 6p21.3, also increase disease susceptibility.
The polymorphic TAP-1 and TAP-2 genes, encodes subunits of endoplasmatic reticulum
channel that delivers peptides to the HLA class I molecules. Because the polymorphism of the TAP
genes has been shown to affect peptide transport it has been suggested that TAP genes are potential
regulators of the immune response and make them the interesting candidates for additional psoriasis
susceptibility gene.
In our study we use the ampli®catory refraction mutation system (ARMS) PCR method for
analyse the TAP-1 and TAP-2 genes polymorphism in 83 patients with type-I psoriasis and in 47
health control subjects. In each person the two dimorphic sites of TAP-1 gene in codons 333 and
637, and four dimorphic sites in TAP-2 gene in the codons 379, 565, 651 and 665 were analysed.
We detected that in comparison with the control, the patients have more frequently genotype
657-Asp/Gly of TAP-1 gene, genotype 3 79-Ileu/Wal, and 651-Arg/Arg of TAP-2 gene, and less
frequently the genotype 651-Cys/Arg and 665-Thr/Thr of the TAP-2 gene. We also found that in
psoriatic patients group there was more TAP-1 and TAP-2 heterozygotes them in the control
group.

Molecular Evidence of Geography and Sex Determination of HLA Associated Risk
Factors in Classic Kaposi's Sarcoma
M.V. Masala, C. Carcassi,* F. Cottoni, M. Mulargia,* L. Contu,* and D. Cerimele
Sassari and *Cagliari, Italy
Sardinia is an island between Italian mainland and Spain where high incidence of classic Kaposi's
sarcoma (CKS) has been observed (1.58/100,000/y in North Sardinia). Sardinia had very scarce
connection with Italian mainland untill 40 y ago, and for this reasons the population has attained a
rather high genetic homogenity.
Eighty-®ve CKS patients have been HLA typed: 62 (46 males and 16 females) were born in
Sardinia and 23 in Central and Southern Italy. Two hundred and twenty-®ve normal controls, 172
from Sardinia and 93 from Italian mainland were also studied. HLA typing has been performed
with serologic methods for all loci; all patients and controls were typed using the standard PCR
sequence speci®c oligonucleotide typing method in order to determine the class II HLA alleles
DRB1, DQA1, DQB1. In Sardinian patients a statistically signi®cant positive association with
DRB1*1104 (RR 2.11), DRB1*1302 (RR 5.86), DQB1*0604 (RR7.77) has been observed. In
addition there was a statistically signi®cant negative association with DRB1*1601 (RR 0.49) and
with DQB1*0502 (RR 0.51). When males were confronted with females the RR was 5.574 for
DRB1*1104. When females were confronted with controls the RR was 8.790 for DRB1*1302,
and 11.62 for DQB1*0604, indicanting a stronger predisposition to KS in females possessing the
two alleles in linkage disequilibrium. In patients from Italian mainland a positive association with
DRB1*1104 (RR 5.82), with DQA1*0501 (RR 1.98) and with DQB1*0301 (RR 2.08) has been
observed. The positive association of CKS with DRB1*1104 in both Sardinian and Italian patients
demonstrates that the positive association of DR5 is due to this molecular allele. In Sardinian
patients positive association with DRB1*1302 and DQB1*0604 has been observed too: in
Sardinian population these two alleles are found in very strong linkage-disequilibrium and for this
reasons it is not possible to identify which of the two is primarily associated with the disease.
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Are there Extracutaneous Manifestations of Darier's Disease?
S. Tavadia, R.C. Tait, T. McDonagh, and C.S. Munro
Glasgow, Scotland
Darier's disease (DD) has recently been shown to be due to mutation in ATP2A2, a gene encoding
sarco/endoplasmic reticulum calcium ATPase 2 (SERCA2). As SERCA2 is very widely expressed,
it is perhaps surprising that DD presents as a skin disease. Moreover, mice haploinsuf®cient in
SERCA2 gene exhibit impaired cardiac contractility, and thapsigargin inhibition of SERCA2
enhances platelet aggregation in vitro. We sought to establish whether SERCA2 mutation in man
has subtle effects on cardiac or platelet function.
We studied 12 patients with DD, aged 25±70 y (mean 45 y) in 10 of whom mutation in the
SERCA2 gene had been con®rmed. None had a history of cardiac or haematologic disease.
Standard color and Doppler echocardiography was performed in 10 patients. In eight patients
cardiac studies were normal but a 70-y-old male smoker with hypercholesterolaemia had
moderately impaired left ventricular function and a 41-y-old woman had mildly impaired left
ventricular function. We measured bleeding times and performed platelet aggregation studies in 11
patients. Bleeding times were within normal limits for all 11 patients. Platelet aggregation studies
were normal in seven patients. In four patients, one of whom had the haemorrhagic variant of DD,
platelet aggregation was reduced rather than enhanced; one of these patients was taking ¯uoxetine,
a drug that may affect platelet function.
In conclusion there is no evidence of a consistent effect of SERCA2 mutation on cardiac or
platelet function in man. Further study is required to investigate the signi®cance of the defects
found in some individuals in this study.

Association between Contact Allergy and Polymorphisms of the Interleukin-1 Gene
Family
K. Reich, and G. Westphal,* E. Hallier,* P. Ruhnau,* B. KraÈnke,* A. Schnuch,*² Ch. Neumann
Departments of Dermatology, *Occupational Healthy, and ²Information Network of Departments of
Dermatology (IVDK), Georg-August-University, GoÈttingen, Germany
Heritable factors are discussed to in¯uence the susceptibility to contact allergy. An increased
likelihood to develop immune responses to foreign substances may arise from genetically
determined alterations in the production of cytokines. Here, we investigated the distribution of
functionally relevant genetic polymorphisms of pro-and anti-in¯ammatory cytokines in patients
with positive patch test reactions towards thimerosal (n = 114), para-amino-aryl-compounds
(n = 115), and healthy controls (n = 213). Polymorphisms in the genes encoding for TNFa (at
positions ±238 and ±308 relative to the transcriptional start), IL-1b (±511 and +3953), the IL-1
receptor antagonist (intron 2), and IL-10 (±1082) were detected by PCR techniques and cycle
sequencing. The frequency of allele 2 at position +3953 of IL-1b (IL-1b (+3953) A2) was
signi®cantly decreased in the thimerosal compared with the control group (0.19 vs 0.29; p < 0.005,
pcorr < 0.02). Absence of this allele (homozygosity for allele 1) gave an odds ratio of 1.9 for
thimerosal hypersensitivity (95% CI [1.2±3.1]; p < 0.006, pcorr < 0.02). There was evidence for
interactions between IL-1b polymorphisms. Absence of IL-1b (+ 3953) A2 was associated with
contact allergy only in IL-1b (±511) A2 carriers (thimerosal group: OR = 2.1), but not in
noncarriers (OR = 0.9). The disease-associated haplotype extended to the closely linked IL-1Ra
gene. No signi®cant differences were observed between patients and controls with regard to the
other polymorphic loci tested. Our data support the concept that genetic polymorphisms of the IL1 gene family or genes in linkage disequilibrium with IL-1b contribute to susceptibility to allergic
contact hypersensitivity.

Novel TNF Receptor Type 1 Mutation in a Finnish Family with Periodic Fever
Syndrome
H. Nevala, L. Karenko, H. Raitio, M. Raatikainen, P. Peterson, J. Rauta, M. McDermott, T.
Pettersson, and A. Ranki
Helsinki and Tampere, Finland and London, U.K.
TRAPS (TNF receptor±associated periodic syndrome) is a recently de®ned dominantly inherited
autoin¯ammatory syndrome, which is caused by mutations in the extracellular domains of the
55 kDa TNF receptor (TNFSF1A; McDermott et al: Cell 1999). TRAPS is characterized by
periodic fevers, sterile peritonitis, pleurisy, arthritis, skin rash and conjunctivitis. The patients are
often thoroughly investigated without reaching the true diagnosis. The autoin¯ammatory
phenotype seems to result from prolongation of the TNF effect because of diminished shedding of
the potentially antagonistic TNFR1 from the cell membrane after cellular activation.
We now describe another Finnish family with a similar syndrome of autosomal dominant
recurrent periodic fever and serositis in three consecutive generations. In none of the patients has
there been any signs of amyloidosis. Symptoms have been alleviated by nonsteroidal antiin¯ammatory drugs and have swiftly subsided after institution of systemic corticosteroids
In this family, a novel missense mutation, resulting in an amino acid substitution (Phe®Ile) was
detected in exon 4 close to a conserved cysteine and a disul®de bond. In FACS analysis of PMAstimulated peripheral blood neutrophils and monocytes, partially impaired shedding of TNFR1 but
not TNFR2was detected. In families with autosomal dominant periodic fever, screening for the
levels of soluble TNFR1 in serum and TNFSF1A mutations should be performed.

Patients with Bullous Pemphigoid, and Linear IgA Disease Show a Dual IgA and IgG
Autoimmune Response to BP180
A. Kromminga, C. Scheckenbach,² M. Georgi,² C. Hagel, R. Arndt, E. Christophers,* E.B.
BroÈcker,² and D. Zillikens²
Institute of Immunol, Pathology, and Molecular Biology, Hamburg, Germany; *Department of Dermatology,
University of Kiel, Germany; ²Department of Dermatology, University of WuÈrzburg, Germany
Bullous pemphigoid (BP) and linear IgA disease (LAD) are autoimmune subepidermal blistering
skin diseases associated with autoantibodies against the transmembrane hemidesmosomal protein
BP180/collagen type XVII. By immuno¯uorescence microscopy, BP is predominantly
characterized by IgG autoantibodies, while autoantibodies in LAD mainly belong to the IgA
isotype. The aim of this study was to investigate the hypothesis that there is a signi®cant overlap in
the autoantibody isotype pro®les associated with these two diseases. Immunologic analyses were
carried out using two endogenous forms of epidermal BP180 (the full-length form from cellular
keratinocyte extracts and the soluble, 120 kDa ectodomain from concentrated medium of cultured
keratinocytes) as well as multiple recombinant forms of this protein expressed in either baculovirusinfected insect cells (full-length BP180 and both intra-and extracellular domains of BP180) or in E.
coli (NC16A domain). IgG autoantibodies to BP180 were detectable in 42 of 43 (98%) BP sera;
interestingly, 88% of these BP sera also contained IgA anti-BP180 autoantibodies. Similarly, antiBP180 reactivity in LAD sera (n = 25) was also attributed to both an IgA (68%) and an IgG (76%)
autoantibody response. Use of recombinant NC16A as the antigenic target yielded the highest
sensitivity in detecting both IgA and IgG reactivity in BP sera; whereas for LAD sera, the highest
sensitivity levels were achieved with the use of recombinant full-length BP180 from insect cells.
IgA and IgG autoantibodies to the intracellular portion of BP180 were found in 14% and 28% of
BP sera, respectively, and in 8% of LAD sera (same percentage for the two isotypes). Our ®ndings
clearly demonstrate that both BP and LAD patients have a dual IgA and IgG autoimmune response
to BP180 that is directed not only to the ectodomain, but also to the intracellular portion of this
protein.
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IgA Antibodies of Linear IgA Bullous Dermatosis Recognize 15th Collagenous Domain
of BP180
Z. Nie, Y. Nagata, S. Joubeh, Y. Hirako, K. Owaribe, Y. Kitajima, and T. Hashimoto
Fukuoka, Aichi and Gifu, Japan
Most sera of lamina lucida type of linear IgA bullous dermatosis show IgA reactivity with either the
97 kDa protein in human epidermal extracts or the 120 kDa protein in the supernatant of
keratinocyte cultures. Previous studies indicated that the 120/97 kDa antigen is a part of BP 180.
However, the precise position and structure of the epitope on this antigen have not been fully
characterized. In this study, we ®rst found that 12 sera of 14 linear IgA bullous dermatosis cases
with circulating IgA antibodies reacted with the 120 kDa antigen by immunoblotting of
concentrated culture supernatant of squamous cell carcinoma cells. Then, we examined IgA
reactivity of these sera by immunoblotting of six truncated bacterial fusion proteins of BP180.
These include a fusion protein of NC16a and three fusion proteins covering the entire extracellular
domain of BP180. In addition, we prepared two new fusion proteins corresponding to the 15th
collagenous domain of BP180 and following distal area. Most sera speci®cally reacted with the
fusion proteins of N-terminal area and the 15th collagenous domain in the extracellular region of
BP180. These results suggested that the major epitope for these sera locates within the 15th
collagenous domain of BP180, which is downstream of NC16a, the most immunogenic domain in
bullous pemphigoid. This study provided a clue to solve the mysterious problem why the linear
IgA bullous dermatosis sera do not react with the intact BP180, although the 120/97 kDa antigen is
derived from BP180.

Low-Dose Oral Methotrexate Induces Apoptosis of the Eosinophils in Bullous
Pemphigoid
K. Dahlman-Ghozlan,*² E. Stephansson,* P. Bahadoran,² A. Spadafora,² and J.-P. Ortonne²
*Dermatological Department, Karolinska Hospital, Stockholm, Sweden; ²INSERM U385, Nice, France
Inhibition of programmed cell death, apoptosis has been shown to play an important role in
different autoimmune diseases. In bullous diseases, including bullous pemphigoid (BP) in®ltrating
cells particularly eosinophils contribute to the blistering formation. Immuno-suppressive drugs
such as methotrexate (MTX), ef®cient in many autoimmune diseases, has been shown to induce
apoptosis. Eosinophils are abundant in blood and tissue in BP and disappear rapidly, without sign of
necrosis, during MTX therapy. The aim of this study was to investigate the role of apoptosis in this
phenomena. The DNA nick end labelling (TUNEL) method for detection of apoptosis, developed
by avidin-biotin alkaline phosphatase complex (ABcomplex/AP) was used in paraf®n-embedded
tissue from eight patients before and during oral MTX. It was combined with an immunohistochemical detection of eosinophils by the monoclonal mouse antibody EG2, antihuman ECP/
EPX, which speci®cally binds to the human eosinophil cationic protein (ECP) and the eosinophil
protein X (EPX/eosinophil derived neurotoxin-EDN) The reaction was visualised by the alkaline
phosphatase antialkaline phosphatase method (APAAP). The number of eosinophils with and
without double staining for apoptosis was compared in light-microscopy. Apoptosis of eosinophils
was signi®cantly higher in tissue after MTX and the number of eosinophils reduced. The results
indicate that induction of apoptosis is responsible for the reduction of eosinophils in BP after MTX
therapy and possibly also of the rapid recovery of the patients.

HLA-class II Alleles In¯uence Anti-BPAG1 and Anti-BPAG2 Autoantibody Response in
Bullous Pemphigoid in French Caucasians
C. Bedane, M. Drouet, S. Boulinguez, M.D. Boulanger, L. Vaillant, and J.M. Bonnetblanc
HoÃpital Dupuytren, Limoges, HoÃpital Trousseau, Tours, France
Bullous pemphigoid is an autoimmune blistering disease of the elderly, characterized by the
deposition of autoantibodies directed against variuos components of the dermal epidermal
junction. Two major antigens are bound, a 230 kDa intracellular protein called BPAG1 and a
transmembrane collagenic protein of 180 kDa called BPAG2. The aim of this study was to
determine whether HLA class II alleles in¯uence the antibody binding. Speci®c HLA DRB1,
DQB1 and DQA1 typing was performed in 49 BP patients and 106 healthy controls.
Characterisation of autantibodies was performed by western immunoblotting on epidermal
extracts at the time of diagnosis and before any treatment. In comparison with control population
we observed in BP patients an increase in the frequency of HLA-DRB1*11 (21.4% vs 11.3%,
p = 0.02, pc = NS not signi®cant) and of HLA-DQB1*0302 (13.3% vs 5.2%, p = 0.01, pc = NS).
Anti-BPAG1 and anti-BPAG2 were detected in, respectively, 47.7% and 50% of BP sera and the
target antigens were dependant on HLA DRB1*1101. In comparison with DRB1*1101 negative
patients, the occurence of anti BPAG2 antibodies was decreased (14.3% vs 58.1%, p = 0.02)
whereas anti BPAG1 antibodies frequency was increased (76.9% vs 38.7%, p = 0.03) in
DRB1*1101 positive patients.
These data suggest that the HLA DRB1*1101 allele in¯uence the autoantibody response in
bullous pemphigoid

Detection of Memory B Cells Speci®c for the NC16a Domain of the 180 kDa Antigen in
Bullous Pemphigoid Patients
H. Leyendeckers, C. KoÈnig,* M. Assenmacher, L. Bruckner-Tuderman,² T. Krieg,* R. Nischt,*
J. Schmitz, and N. Hunzelmann*
Miltenyi Biotec, Bergisch Gladbach, *Department of Dermatology, University of Cologne, Germany;
²Department of Dermatology University of MuÈnster, Germany
Bullous pemphigoid is a subepidermal blistering disease characterized by the synthesis of antibodies
to a 230 and a 180 kDa antigen, i.e., bullous pemphigoid antigen 1 and 2. The role of antigen
speci®c memory B cells and the regulation and synthesis of autoantibodies in this autoimmune
disease is still poorly understood being in part due to the low frequency of these cells in peripheral
blood.
We used a new assay combining two step immunomagnetic enrichment with multiparameter
¯ow cytometry to detect and characterize autoantigen-speci®c memory B cells in bullous
pemphigoid patients. In a ®rst magnetic separation B cells are isolated from PBMC using releasable
microbeads conjugated to a CD19 antibody. From pre-enriched B cells obtained with a purity of
> 90%, antigen speci®c cells are then positively selected using microbeads directly conjugated with
the antigen. As antigen a recombinant form of the c-terminal NC16a domain of the 180 kDa
bullous pemphigoid antigen was used that contains epitopes recognized by the majority of BP sera.
The speci®city of enrichment was con®rmed by subsequent culturing of cells and analysis of the
supernatant for the presence of NC16a speci®c IgG antibodies. Thus autoantigen speci®c IgG
memory B cells circulate in the peripheral blood of these patients and can be analysed for their role
in the autoimmune process leading to the immunopathologic ®ndings of bullous pemphigoid.

Eosinophils (EOS) in Skin Lesions of Bullous Pemphigoid (BP) Express EotaxinInducible Activation Markers
C. Poppe, M. Meurer, G. Wozel, and C. Pfeiffer
Dresden, Germany
BP is an autoimmune blistering disease characterised by an in¯ammatory in®ltrate predominately
containing EOS. EOS are activated by distinct chemokines inducing immigration in the in¯amed
tissue. Among those, the CC-chemokine eotaxin exerts chemotactic as well as activating effects on
EOS.
Recently we demonstrated increased levels of eotaxin in serum samples of BP patients but not in
pemphigus vulgaris (PV). To further elucidate the function of eotaxin in BP we investigated
phenotypic and functional characteristics of the in¯ammatory in®ltrate. By double color
immuno¯uorescence staining of lesional cryostat tissue sections of ®ve BP- and two PV-patients
we analysed the activation state of EOS and other in®ltrating cells. EOS are mainly identi®ed in
subepidermal BP tissue (118 per mm2) where 25% of EOS display HLA-DR. This surface
molecule is known to be exclusively expressed on activated eos. Activation of EOS is also
demonstrated by perimembranous rather than intracellular staining of the granule protein MBP.
Ninety-®ve per cent of EOS express VLA-4 (CD49d) as well as CD18 and CD11c, the molecules
binding to VCAM-1 and ICAM-1, respectively. Adhesion to ICAM-1 is further mediated by
CD11b, displayed on EOS in a varying amount from 30% to 80% in different BP patients. The
second main cell population identi®ed in BP lesions are CD68+ monocyte lineage cells (115 per
mm2). They express HLA-DR, but not CD11c, CD49d and less CD11b than EOS. In
comparison, in®ltrating CD68+ cells in PV express even lower levels of CD11b and EOS are
nearly absent.
Our ®ndings demonstrate a high activation state of EOS compared with other in®ltrating cells in
BP. In particular, the high density of eotaxin-inducible markers such as CD11b support our
hypothesis that the chemokine eotaxin is closely involved in the perpetuation of tissue
in¯ammation in BP but not in PV.

Interleukin (IL)-4, IL-5, Transforming Growth Factor (TGF)-b1, and Interferon (IFN)-g
mRNAs Detected by a New In Situ Ampli®cation System in Cicatricial Pemphigoid
M. Caproni, A. Calzolari, E. Salvatore, B. Giomi, M. Santucci, and P. Fabbri
University of Florence, Italy
The process that induces the chronic progressive scarring in cicatricial pemphigoid (CP) is still
under investigation. The release of soluble factors by in¯ammatory in®ltrating cells has been
considered as pathogenetically relevant.
The aim of this study was to evaluate the expression of mRNA for IL-4, IL-5, TGF-b1, IFN-g
in patients with CP, in order to verify the role of the cytokine pro®le as possible responsible for the
clinical features and course of the disease.
Fourteen patients (three males, 11 females; age range 40±72 y) with oral (n = 10), preputial
(n = 3) and cutaneous (n = 1) CP were chosen. The formalin-®xed and paraf®n-embedded biopsies
were examined by in situ hybridization performing a new ampli®cation system based on biotinyltyramide. As control four patients (two males, two females; age range 58±73) affected by cutaneous
bullous pemphigoid (BP) were also examined.
In CP IL-4 mRNA expression was present in four of 14 cases analysed. IL-5 was detected in 12
CP biopsies. TGF-b1 and IFN-g mRNAs were identi®ed in nine and 11 CP cases, respectively. In
BP IL-4 hybridization signal could not be observed in any case. In contrast IL-5 and TGF-b1
mRNA analysis revealed a positivity in all four BP cases. IFN-g was detected in all sections.
Our results suggest the presence of a T cell population with a prevalent ThO/Th2-like cytokine
pattern in the cellular in®ltrate of both blistering diseases, with a relevant increase of Th2-like
activity in the fully developed lesions, despite the different sites involved. In addition, on the basis
of TGF-b1 mRNA constant presence in the different lesional phases of CP, and because of its
overlapping expression in the control disease we chose, BP, we hypothesise the involvement of
other factors than this cytokine as responsible for the typical scarring course of CP.
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Interventions for Bullous Pemphigoid: A Systematic Review
N. Khumalo, G. Kirtschig, D.D. Murell, and F. Wojnarowska
Department of Dermatology, The Oxford Radcliffe Hospital, Oxford, U.K.
We conducted a systematic review to identify and critically evaluate all existing evidence for the
effectiveness of therapeutic interventions for the treatment of bullous pemphigoid (BP).
Randomized controlled trials were identi®ed from MEDLINE and EMBASE, and the
Cochrane controlled trial register (CCTR). All randomized controlled trials (RCT) of therapeutic
interventions that include patients with BP con®rmed by immuno¯ourescence studies were
analysed. All age groups were included. Each study was individually critically appraised using a
checklist to assess methodologic quality (such as concealment allocation, blinded outcome
assessment and inclusion of all randomized patients in the analysis). Data were extracted from all
included studies using a prede®ned protocol to include the following information: age of patients,
types of intervention, disease regression and relapse on stopping treatment, disease complications,
drug dosages and adverse effects listed for drugs that have been used for BP.
Six small RCT's ful®lled the inclusion criteria with a total of only 293 patients. Two trials one
comparing prednisolone 0.75 with 1.25 mg per kg and another of methyl prednisolone versus
prednisolone did not ®nd any statistical difference in the groups compared for effectiveness. Two
trials, one of prednisolone versus prednisolone and azathioprine and another of prednisolone versus
prednisolone and plasma exchange suggested that the combination treatments maybe better that
prednisolone alone. Another with three treatment groups, prednisolone alone, prednisolone and
azathioprine, prednisolone and plasma exchange found no difference between combination
treatment and prednisolone alone. The sixth trial comparing prednisolone with tetracycline and
nicotinamide found no statistically signi®cant difference in the two groups but the prednisolone
group had more serious adverse effects.
The studies in this review are all very small, the only reasonable conclusion that can be reached is
to highlight the need for bigger randomized controlled trials. Because of the seriousness of adverse
effects associated with prednisolone a comparison with topical treatment for localized disease,
tetracycline (and nicotinamide) or other less toxic anti-in¯ammatory drugs for extensive disease
would be justi®ed.
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Basement Membrane Zone Antibodies to BP230 and BP180 in Erosive Lichen Planus of
the Vulva
G. Kirtschig, D. Dean, J. Allen, and F. Wojnarowska
Department of Dermatology, The Radcliffe Hospital, Oxford, U.K.
Erosive lichen planus (LP) of the vulva is poorly characterized. Clinically and histologically it may
be dif®cult to distinguish from lichen sclerosus (LS) and cicatricial pemphigoid (CP). In order to
better de®ne the disease and its pathogenesis we investigated 11 patients' sera by indirect
immuno¯uorescence (IIF) and immunoblotting (IB).
All patients had an erosive condition of the vulva with a clinical diagnosis of LP, supported by
histology in eight. Control sera included, 15 (four IB) LS sera, two CP sera and three normal
human sera (NHS).
IIF using normal human skin demonstrated low titre (neat/1:5) circulating IgG antibodies to an
epidermal antigen on salt split skin in seven of 11 LP sera. IgA antibodies in three of 11 sera bound
to a nuclear epidermal antigen. One of 15 LS sera detected an epidermal antigen with IgG
antibodies, two of 15 with IgA. Six of 15 had IgG to nuclear antigens. Both CP sera bound to the
epidermis with IgG and IgA, three NHS were negative. IgG and IgA antibodies in 10 of 10 LP sera
bound to epidermal antigens with a molecular weight suggestive of binding to the BP230 and
BP180 antigens. Four LS and two CP sera also bound to the BP antigens. None of the NHS sera
bound to these antigens.
We do not know if these antibodies are relevant to the pathogenesis of erosive LP or are a
secondary phenomenon. Subepidermal cleft formation is commonly seen in LP and may be due to
circulating antibodies. Alternatively apoptosis of basal cells may expose BMZ epitopes and lead to
secondary antibody formation. LP pemphigoides of the skin is also associated with autoantibodies
to BP230 and BP180 that may be pathogenic.
The signi®cance of our new ®nding of circulating anti-BMZ antibodies to BP230 and BP180 in
erosive LP of the vulva is unclear. They may be important regarding pathogenesis, and to
distinguish vulval erosive LP from LS.

The Localization of Auto Antibodies in the Skin of Systemic Lupus Erythematosus
A. Mohamed, N. White, P. Wordsworth, and F. Wojnarowska
Oxford, U.K.
The aim of this study is to identify the localization of immunoreactants deposited (lupus band) in
the dermoepidermal junction (DEJ) in patients with systemic lupus erythematosus (SLE)
Five of 21 lupus band test positive biopsies from the uninvolved skin from SLE patients were
investigated to detect if co localization exists between the lupus band and some components of the
DEJ.Monoclonal antibodies (Moab's) were used to determine the expression of collagen types IV
and VII, laminins 1 and 5, ®bronectin and a6b4-integrin.The sulfonated ¯uorochromes Alexa 488
and Alexa 568 were used for double staining. Co localization was detected on the double stained
sections using conventional immuno¯uorescence microscopy (IMF), and quanti®cation of co
localization on the same sections was possible with the confocal laser scanning microscopy
(CLSM). The effect of pepsin and collagenase on the lupus band was compared with their effect on
collagen type VII and on laminin 5.
Results of IMF and CLSM were compatible; near complete co localization between the lupus
band and collagen VII revealed with IMF and quanti®ed with CLSM as a co localization
coef®cient (cc) of 0.97/0.93. In contrast, poor co localization of collagen type IV with lupus band
demonstrated by IMF and the cc was 0.73/0.40. The sensitivity of the lupus band to pepsin and
collagenase was similar to thee sensitivity of the noncollagenous domain (NC-1) of collagen type
VII to those proteases.
In conclusion, the results of this study indicated that immunoreactants in SLE skin bound to the
lamina densa and sub lamina densa in a pattern similar to that of collagen type VII.

Preferential Detection of IgA and IgE Autoantibodies Against the Extracellular Portion
of Desmoglein 3 in Sera of Pemphigus Vulgaris Patients with Mucosal Involvement
S. SpaÈth, R. Riechers,* L. BuÈdinger, and M. Hertl*
Departments of Dermatology, RWTH Aachen and *Erlangen, Germany
The role that IgG autoantibodies (auto-ab) against Dsg3 play in the pathogenesis of pemphigus
vulgaris (PV), the most severe autoimmune bullous disorder, is well characterized. The goal of this
study was to determine whether Ig isotypes other than IgG are detectable in the sera of patients
with the mucosal versus mucocutaneous type of PV and whether a particular Ig subtype is associated
with one of these clinical subtypes. Sera from 31 patients with active PV disease with oral and/or
cutaneous lesions, positive direct and indirect immuno¯uorescence analysis were reacted with a
baculovirus-derived Dsg3 by immunoblot. Dsg3-reactive IgG1 was detected in 23 of 31 (74%),
IgG4 in 24 of 31 (77%), IgA in 14 of 31 (45%) and IgE in 10 of 31 (32%) of the examined PV sera.
Sera from patients with mucocutaneous PV contained Ig reactivity against Dsg3: IgG1: nine of 16
(56%); IgG4: 13 of 16 (81%); IgA: six of 16 (38%); IgE six of 16 (38%). Sera from patients with the
mucosal PV type were reactive with Dsg3: IgG1: ®ve of eight (63%); IgG4: six of eight (75%); IgA:
®ve of eight (62.5%); IgE: four of eight (50%). In contrast, sera from nine patients with the
cutaneous type of PV contained neither IgA nor IgE reactive with Dsg3. These results extend
previous ®ndings that ± in addition to IgG4 and IgG1-IgA and IgE reactive with Dsg3 is present in
a signi®cant portion of PV sera. Our ®ndings strongly suggest that IgA and IgE reactivity to Dsg3
may be associated with mucosal involvement of PV. Moreover, the presence of Dsg3-reactive Ig of
the IgG4, IgA and IgE subclasses supports the hypothesis that PV may be a TH2-regulated
autoimmune disorder.
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IL-1a and TNF-a Induce Urokinase Plasminogen Activator mRNA in Pemphigus
Vulgaris
T. Paola, M. Federica, C. Marco, P. Adriano,* and F. Claudio
Department of Dermatology and *Odontology, University ``G. d'Annunzio'' Chieti, Italy
Urokinase type plasminogen activator (uPA) has been well documented in the development of
acantholysis. Activation of plasminogen into active serine protease plasmin initiates extracellular
proteolysis leading to cell detachment but the mechanism underlying this process are not clearly
understood. We have previously shown that keratinocyte derived cytokines IL-1a and TNF-a are
involved in PV-induced acantholysis. In this study we sought to examine whether they could act
by inducing uPA synthesis in keratinocytes. NhuK were incubated with diluted PV plasma and
acantholysis was measured. Total RNA as extracted from adherent keratinocytes at various time
points and RT-PCR for IL-1a, TNF-a, and uPA was performed. An early expression of the
cytokines' mRNA followed by uPA mRNA induction was demonstrated. Conversely blocking
studies with anti IL-1a and anti TNF-a MoAb suppressed both acantholysis and uPA mRNA
expression, thus suggesting that IL-1a and TNF-a promote acantholysis through uPA synthesis
induction. To further demonstrate a role for uPA in in vito acantholysis a blocking study with anti
uPA MoAbs was performed, 90±100% acantholysis inhibition was seen. Our results con®rm
previous data on uPA involvment in in vitro acantholysis and suggest that keratinocytes' uPA
synthesis is induced by IL-1a and TNF-a.

Paraneoplastic Pemphigus Associated with Unusual Tumors
Zs. PaÂl®, S. KaÂrpaÂti, D. FoÈdinger, A. HorvaÂth, and K. Wolff
Budapest, Hungary and Vienna, Austria
Paraneoplastic pemphigus (PNP) is a blistering disorder affecting the mucous membranes and skin.
The most commonly associated neoplasms are the non-Hodgkin's lymphomas, chronic
lymphocytic leukemia, thymomas, poorly differentiated spindle cell sarcomas and Castleman
tumor. PNP is characterized by autoantibodies directed against desmosomal plaque proteins and
glycoproteins, resulting in the loss of keratinocyte cell-cell adhesion.
We present two distinct case of histologically proven pemphigus vulgaris. The diagnosis was
further emphasized by direct immuno¯uorescent (IF) examination. Besides indirect IF revealed
intercellular binding of IgG antibodies. Clinical and radiologic examinations showed retroperitoneal cyst in one case, and renal tumor in the other case. Histologically the ®rst was a benign
cyst, while the second proved to be neuro®broma. Immunoblotting of the normal human
epidermal extract with the patients sera showed reactivity with two protein bands of approximately
210 kDa and 190 kDa, which is characteristic for PNP. After the elimination of the tumors, under
steroid and cytostatic treatment, one patient recovered, and is symptom-free without medication;
the other one improved dramatically.
According to our knowledge benign tumors like retroperitoneal cyst and neuro®broma have not
been reported to be associated with PNP.
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Epidermolysis Bullosa Acquisita: Laser Scanning Confocal Microscopic and
Immunoelecrton Microscopic Studies
K. Wozniak and C. Kowalewski
Department of Dermatology, Warsaw University of Medicine, Poland
We studied the localization of target antigen for circulating antibasement membrane zone antibody
(aBMZAb) and the localization of in vivo bound deposits of IgG in patient's skin in a case of
mechanobullous epidermolysis bullosa acquisita (EBA) using laser scanning confocal microscopy
(LSCM) and immunoelectron microscopy (IEM). In LSCM studies the localization of the in vivo
bound deposits of IgG in patient's skin and localization of target antigen for aBMZAb were
compared with the localization of BMZ markers: antibodies directed against collagen type IV and
N-terminal end of collagen VII (lamina densa-LD markers), antibody directed against C-terminal
end of collagen type VII (sublamina densa-SLD marker). In vivo bound deposits of IgG and
aBMZAbs were visualized by labeling with FITC-conjugated antibody (green ¯uorescence),
whereas BMZ markers were labeled with appropriate Alexa 594-conjugated antibodies (red
¯uorescence). Overlaid immuno¯uorescence images showed the presence of in vivo bound deposits
of IgG below the localization of collagen IV and N-terminal end of collagen VII. They colocalized
with C-terminal end of collagen VII, which corresponded to their ultrastructural localization in
SLD region con®rmed by direct IEM. Circulating aBMZAbs recognized antigen present between
localization of LD and SLD markers. Post-embedding immunogold electron microscopy on
normal human skin substrate showed the reactivity of aBMZAb with anchoring ®bers in LD and
SLD. Both LSCM and IEM studies indicate discrepancy between localization of target antigen for
aBMZAb and in vivo bound IgG in EBA case.

Codistribution of Tissue Transglutaminase and Tissue-Bound IgA in Jejunum of
Patients with Dermatitis Herpetiformis
K. Preisz, S. KaÂrpaÂti, M. SaÂrdy, T. ZaÂgoni, and A. HorvaÂth
Budapest, Hungary
Tissue transglutaminase has been recently identi®ed as autoantigen of endomysium antibodies,
highly characteristic for gluten sensitive enteropathy (GSE). Few previous reports demonstrated
IgA deposition in the small bowel of patients with dermatitis herpetiformis (DH) and GSE.
The aim of this study was to compare the distribution of tissue transglutaminase and tissuebound IgA in the small bowel biopsy samples of 15 patients: ®ve with DH, ®ve with coeliac disease
and ®ve patient with different gastrointestinal diseases.
We could detect a characteristic IgA staining by direct immuno¯uorescence in all 10 patients
with GSE, but in none with other gastrointestinal diseases, however, the distribution of tissue
transglutaminase was very similar to the observed pattern in GSE patients.
With double labeling and confocal microscopy we could observe a clear colocalisation of tissuebound IgA and tissue transglutaminase in all the 10 patients with GSE. Also, all out of the 10
patients with positive IgA staining pattern in the small bowel had circulating IgA type
endomysium, guinea pig and human tissue transglutaminase antibodies studied by indirect
immuno¯uorescence and ELISA techniques.
Conclusion tissue-bound IgA, a rather speci®c marker of GSE colocalises with and may
correspond to the distribution of tissue transglutaminase in the small bowel.
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The Membrane-Associated Protein pKe#192/MAP17 is Upregulated in Bullous Diseases
C. Jaeger, B.M. Schaefer, and M.D. Kramer
Heidelberg, Germany
Recently we identi®ed the molecule pKe#192/MAP17 in human keratino-cytes. In normal
epidermis it is expressed in the upper stratum granulosum. PKe#192/MAP17 was found by
subtraction cloning of mRNA from dispase detached keratinocytes versus mRNA from adherent
keratinocytes. Dispase leads to loss of cell±cell/matrix-contact. To study the regulation of
pKe#192/MAP17 in this in vitro ``blistering-model'' the expression of pKe#192/MAP17 was
analysed at the mRNA-level in keratinocyte sheets at several time points after detachment:
immediately and 2 and 8 h later. Using pKe#192/MAP17-speci®c RT-PCR the expression of
pKe#192/MAP17 was found increased already 2 h after detachment. Therefore we hypothesised
that pKe#192/MAP17 might be involved in the activation reaction following loss of cell±cell/
matrix-contact. To test this hypothesis we analysed the expression of pKe#192/MAP17 in vivo by
immuno-histologic studies on frozen sections of biopsies from patients with bullous pemphigoid,
pemphigus vulgaris and of herpes gestationes. Expression of pKe#192/MAP17 was detected in
keratinocytes surrounding the blisters in these blistering diseases. The ®ndings indicate that
pKe#192/MAP17 is involved in blister formation in vivo.

Epithelial Growth Control by Neurotransmitters: b-Adrenoreceptor-Signaling is
Important for Hair Follicle Morphogenesis in Mice
E.M.J. Peters and R. Paus
Hamburg, Germany
Skin and epithelial appendage morphogenesis require highly controlled keratinocyte proliferation,
differentiation and apoptosis. Adrenergic signaling may be one regulatory element in this control,
since keratinocytes are susceptible to noradrenergic stimulation. By immuno¯uorescence, we have
studied b2-adrenoreceptor immunoreactivity (BAR-IR) from the estimated gestational day 14
(E14) to postnatal day 17 (P17) in C57BL/6 mice, and employed murine skin organ culture for
functional essays. During each successive wave of hair follicle morphogenesis a consistent pattern of
b2-adrenoreceptor expression was noted: The entire basal cell layer of the epidermis was weekly
positive throughout the investigated period of skin development, in striking contrast to the
negative BAR-IR in adult murine epidermis during all hair cycle stages (JID 113:878). All cells of
morphogenesis stage 1 through 3 hair follicles, were strongly BAR positive. This intense staining
became restricted to the ®rst developing inner root sheath cells of stage 4 and 5 follicles, while the
last stages of hair follicle development were characterized by an intense BAR staining only in the
proximal inner root sheath and a parallel layer of outer root sheath cells in the proximal hair bulb.
This later expression paralleled the BAR expression in fully mature adult anagen VI follicles.
Interestingly, there was no pronounced BAR expression in the developing bulge region, which is
the seat of the most intensely BAR-IR cells during the early anagen stages in adult murine hair
cycling. This lead us to speculate that BAR-mediated signaling is important in keratinocyte
populations characterized by transient, rapid proliferation prior to differentiation. This was further
studied by culturing fetal murine back skin for 48 h in the presence of the BAR agonists
noradrenaline or isoproterenol and/or the BAR antagonist propranolol at (10±6 and 10±9 M).
Currently available evidence from these studies suggests that these BAR ligands are able to alter
hair follicle development in a positive or negative manner, dependent on their concentration, and
that BAR agonists and antagonist operate in a competitive manner in this respect. Taken together
with the developmental regulation of follicular BAR expression patterns, this suggests that BAR
expression is functionally relevant for hair follicle development, and support the concept that
neurotransmitters play a prominent role in epithelial growth control.

Expression of Cell±Cell Contact Proteins in Hailey-Hailey Disease Coexisting with
Psoriasis
C. Kowalewski, W. Mackiewicz, A. GoÂrkiewicz-Petkow, S. Jablonska, and M. Haftek*
Department of Dermatology, Warsaw University of Medicine, Poland; *U 346, INSERM, Department of
Dermatology, Hospital E. Herriot, Lyon, France
We studied two cases of coexistence of Hailey-Hailey disease (HHD) and psoriasis. Histology of
typical psoriatic lesions in both patients showed in addition to psoriatic features: parakeratosis,
agranulosis and acanthosis, suprabasal acantholysis suggestive of HHD. In biopsies from typical
HHD eruption, there was a widespread acantholysis with no signs of psoriasis. Comparative studies
of acantholytic cells in both psoriatic and HHD lesions, with the use of laser scanning confocal
microscopy and postembedding immunoelectron microscopy showed perinuclear dislocation of
desmosomal plaque proteins (desmoglein 1, plakoglobin, desmocollin 1), which remained partially
attached to retracting keratin ®laments, whereas adherens junction-related proteins protein Ecadherin and beta-catenin were localized within plasma membrane with accumulation in
microvilli. Expression and distribution of cell±cell contact proteins in acantholytic cells in biopsies
taken from clinically typical psoriatic or HHD lesions did not differ. The results of our study
suggest that acantholysis of HHD type in psoriatic plaques of patients with genetically predisposed
to both diseases could be induced by in¯ammation associated with psoriasis.

Steroid Sulfatase is Primarily Expressed within the Dermal Papilla of Human Hair
Follicles ± Possible Involvement in the Pathogenesis of Androgenetic Alopecia
S. Niiyama, A. Rot, A. Billich, and R. Hoffmann
Marburg, Germany and Vienna, Austria
Dihydrotestosterone (DHT) is known to play a crucial role in the regulation of hair growth and in
the development of androgenetic alopecia (AGA). DHT can be formed locally within the hair
follicle (HF) from the systemic precursor testosterone by cutaneous steroid 5a-reductase (5aR). In
addition, adrenal steroids, such as dehydroepiandrosterone (DHEA), can be converted to DHT by
isolated HF as well, which might provide an additional source of DHT. Sulfated DHEA (DHEAS)
is the most abundant circulating steroid and elevated urinary DHEA and serum DHEAS has been
reported in balding young men. These reports suggest that DHEAS may act as an important
endocrine factor in the development of AGA. The question arises whether the DHEAS can be
cleaved within the HF to yield DHEA by the microsomal enzyme steroid sulfatase (STS) and
where STS is localized within the HF. Therefore we performed immunohistochemistry for STS on
human scalp biopsies as well as analysis of STS enzyme activity in de®ned compartments of
occipital human anagen HF ex vivo by HPLC. With both methods STS was mainly detected in the
dermal papilla (DP). STS activity was inhibited by estrone-3-O-sulfamate, a speci®c inhibitor of
STS, in a concentration dependent manner (> 80% of inhibition at 1 nM). In sum, we describe for
the ®rst time that the DP of the HF appears to be a major site of STS expression in occipital human
HF, the site where type 2 5aR activity is concentrated and where androgen receptors are found. It
is therefore conceivable that DHEAS can be utilized by the HF to produce DHT, which lends
further justi®cation to the hypothesis that DHEAS contributes to AGA and that STS inhibitors
could be novel drugs to treat androgen dependent disorders such as AGA, hirsutism, or acne.
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Transcription of Type II 5a-Reductase is Upregulated by SRY in Human Dermal
Papilla Cells
J. Nakanishi and T. Hibino
Shiseido Research Center, Yokohama, Japan
Previous studies suggested that type II 5a-reductase (5aR2) contributed to androgenetic hair loss.
This was supported by the facts that (1) androgenetic alopecia is not observed in patients with 5aR2
de®ciency, and (2) ®nasteride, a speci®c inhibitor of 5aR2, is effective on the treatment of
androgenetic alopecia. In spite of its importance, regulatory mechanism of 5aR2 is still unclear.
In this study, we tried to ®nd out the transcriptional regulation of 5aR2 in human dermal papilla
cells (hDPCs). First, we screened a human genomic library and isolated a genomic clone containing
6 kb of the 5¢-¯anking region of 5aR2 gene. Sequence analysis revealed the presence of consensus
binding motifs for various putative transcription factors. We identi®ed multiple binding sites for
SRY (sex-determining region Y) which were located at ±1880 to ±2370 bp. We examined the
expression levels of 5aR2 and SRY in cultured dermal papilla cells from male scalp and beard by
RT-PCR. In hDPCs from beard and frontal scalp with androgenetic alopecia, the mRNA level of
5aR2 was in proportion to the level of SRY. On the other hand, the expression of 5aR2 was not
detected in the cells from occipital scalp, although SRY was expressed in these cells. This may
suggest the presence of other regulatory factors that down-regulate 5aR2 transcription. To con®rm
the function of SRY, hDPCs were transfected with the SRY expression vector. The expression of
5aR2 in the transfected cells was remarkably stimulated as compared with control hDPCs.
These results strongly suggest that SRY is a male-speci®c transcriptional regulator for 5aR2 in
hDPCs.
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5a-Dihydrotestosterone and Testosterone Induce Apoptosis in Human Dermal Papilla
Cells by Downregulation of the bcl-2 Pathway
A. WroÂbel,*² N. Mandt,* A. Hossini,* H. Seltmann,* C. C. Zouboulis,* C.E. Orfanos,* and U.
Blume-Peytavi*
*Department of Dermatology, University Medical Center Benjamin Franklin, The Free University of Berlin,
Berlin, Germany; ²Department of Dermatology & Venereology, Warsaw Medical School, Warsaw, Poland
Androgenetic alopecia is characterized by gradual transformation of terminal hair follicles to smaller
vellus hair type with miniaturisation of the mesenchyme-derived dermal papilla and is believed to
require both androgens and appropriate genetic tendency. Pathogenesis of androgenetic alopecia is
not yet fully understood, however, it is generally agreed that androgens, especially
dihydrotestosterone (DHT), inhibit hair follicle activity with shortening of the anagen and early
induction of the catagen phase. It is also well known, that the dermal papilla (DP) strongly express
the antiapoptotic factor bcl-2, which prevents apoptosis-associated decrease of mitochondrial Ca2+.
In this study we hypothesize that the most potent androgens, testosterone (T) and 5a-DHT
induce apoptosis in the dermal papilla and are in part responsible for the early catagen induction in
androgenetic alopecia. We investigate whether testosterone and 5 a-DHT induce apoptosis in
cultured human scalp dermal papilla cells (DPC) by regulation of the bcl-2/bax pathway.
The in¯uence of T and 5 a-DHT at 10±7 M to 10±5 M on proliferative activity of DPC was
evaluated by MTT assay after 3 and 6 d. Induction of apoptosis by T and 5 a-DHT at 10±7 M to
10±5 M was measured after 4, 24 and 48 h using a cell death detection ELISAplus and FACS analysis
by annexin labeling. LDH assay was performed to evaluate the necrotic effect of T and 5 a-DHT
on DPC. The bcl-2 resp. bax mRNA expression was detected in 5a-DHT/testosterone-treated
DPC by reverse transcription polymerase chain reaction and corespondent protein synthesis was
con®rmed by Western blot. T and 5 a-DHT induced apoptosis in DPC in a dose-dependent and
time-related manner, with a necrotic effect only induced by T on DPC. Moreover, T and 5 aDHT inhibited proliferation of DPC at 10±5 M. The decrease of the bcl-2/bax ratio indicates that
apoptosis in T and 5 a-DHT treated DP at 10±5 M partially involves the bcl-2 signaling pathway.
The present study provides a new interesting approach in understanding pathomechanism in
androgenetic alopecia.

Hair-Cycle Dependent Expression of Prolactin in Human and Mouse Skin
K. Krause, K. Foitzik, L. Mecklenburg, and R. Paus
Hamburg, Germany
The anterior pituitary hormone prolactin (PRL) is also expressed in extrapituitary sites where it
exerts a variety of biologic effects and has recently been implicated in hair follicle cycling.
Con¯icting data have been reported on the in¯uence of prolactin on hair growth in different
species. In sheep, for example, the prolactin receptor is expressed in the dermal papilla, outer root
sheath (ORS), inner root sheath (IRS) and matrix, and injection of prolactin induces catagen. In
contrast, seasonal increase of systemic prolactin has been demonstrated to induce anagen in goat
telogen follicles. Here, we provide the ®rst study of prolactin expression in human hair follicles and
during the depilation-induced murine hair cycle. By immunohistochemistry prolactin immunoreactivity (IR) was detected in human anagen VI hair follicles in the IRS in the hair bulb, the
capsule of the sebaceous gland (SG) and in the ORS. The dermal papilla and matrix cells were
negative. In human skin prolactin IR was seen in the basal layer of the epidermis and dermal
®broblasts. During the murine hair cycle prolactin was detected in the ORS, epidermis, ®broblasts
and capsule of the SG throughout all hair cycle stages. The dermal papilla did not show prolactin
IR throughout the hair cycle. In the IRS prolactin was expressed temporarily during early anagen,
while it disappeared in late anagen and catagen. In catagen follicles prolactin could be seen in the
secondary hair germ. These data are suggestive for the concept that prolactin plays previously
unappreciated roles in both murine and human skin and hair physiology (cf. Paus, Med Hypothesis
1991), which merit further dissecting by functional experiments.

Intraepidermal and Intrafollicular Cross-Talk Between Pro-In¯ammatory Cytokines
and Neurotrophins?
H. BlaÈsing, R. RuÈckert, and R. Paus
Berlin and Hamburg, Germany
The hair follicle is both a source and target of various hair growth-modulatory cytokines and
neurotrophins (NTs). As several cytokines can alter the expression of NTs and their receptors, we
were interested in studying, whether cytokines can alter the expression of NTs also in the hair
follicle. We have investigated in murine back skin (C57BL/6) by immuno¯uorescence whether
and how the intradermal injection of proin¯ammatory cytokines (IL-1b, TNF-a, IFN-g) alters the
intra-and extrafollicular immunoreactivity (IR) for the NTs NGF, NT-4, BDNF, NT-3 and/or
for their corresponding high af®nity receptors, Trk-A (NGF), Trk-B (NT-4, BDNF), Trk-C
(NT-3) or their common low af®nity receptor p75NTR in growing anagen VI hair follicles.
Topical dexamethasone (Dexa) and intraperitoneal cyclosporin A (CsA) were studied for
comparison, due to their potent anti-in¯ammatory and hair growth-modulating activities. All three
tested cytokines seperately, as well as a cocktail of IFN-g, IL-1b and TNF-a, markedly upregulated
the NGF-IR in the proximal outer root sheath and in the hair matrix of anagen VI hair follicles.
The cytokine cocktail, in addition, upregulated NT-3 and NT-4-IR in murine epidermis,
increased NT-4-IR in selected cell populations of the hair matrix and in the proximal outer root
sheath (ORS), and also enhanced p75NTR expression in the dermal papilla. Surprisingly, CsA
treatment also increased the NGF-IR in the hair matrix and ORS, while Dexa showed no effect.
This demonstrates that selected proin¯ammatory cytokines and CsA are capable of altering the
intra-and extrafollicular expression of NTs and their low af®nity receptors in murine skin.
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Prolactin Receptor Ligands are Expressed in Murine Skin and Regulated during the Hair
Cycle
A. Nixon, C. Ford, K. Foitzik, L. Mecklenburg, A. Pearson, and R. Paus
Hamilton, New Zealand and Hamburg, Germany
The pituitary hormone prolactin (PRL) modulates the timing of hair cycles, acting directly on hair
follicles via prolactin receptors (PRL-R). We sought to determine the existence of hormone
expression in the skin that could support local as well as systemic action on the PRL-R and thereby
in¯uence hair growth.
Hair cycles were induced in 30 C57BL/6 mice by depilation and samples of dorsal skin collected
at intervals during the subsequent cycle. RNA was extracted and the expression patterns of the four
known PRL-R splice variants, PRL, placental lactogen I (PLI), placental lactogen II (PLII), and
growth hormone (GH) were measured relative to glyceraldehyde 3-phosphate dehydrogenase
(GAPDH) by real-time PCR.
mRNA of the long form PRL-R declined immediately after the start of follicle growth (anagen
I) and recovered by day 8 (anagen V). PRL-R ligands were up-regulated during anagen. Maximal
expression of PRL and PLI occurred on day 5 (anagen IV), and of GH on day 8 (anagen V).
mRNA for short form variants of PRL-R and PLII were rare or undetectable.
Thus, PRL and related hormones that bind PRL-R are expressed in skin and vary with follicle
growth status even in the absence of environmental stimuli normally associated with seasonal hair
cycles. These results indicate paracrine or autocrine roles for lactogenic hormones to alter PRL-R
signalling with consequent cell growth effects in the hair follicle.

Cyclosporin A (CsA) Modulates Hair Epithelial Cell Protein Kinase C (PKC) Isozyme
Expression
T. Takahashi and A. Kamimura
Tsukuba, Japan
We have previously reported that several selective PKC inhibitors, such as procyanidin B-2 and
calphostin C, promote the growth of murine hair epithelial cells in vitro and stimulate anagen
induction in vivo. In this study, we investigated the mechanisms of hair-growing activity possessed
by CsA from the viewpoint of whether it directly promotes growth of hair epithelial cells or
whether it modulates the expression or translocation of PKC isozymes in hair epithelial cells. Our
results indicate that CsA (over a wide dosage range of about 1±100 ng per ml) stimulates cultured
murine hair epithelial cell growth at a rate of about 130±150% relative to the controls. We also
observed that CsA reduces overall expression of PKC-a, -bI, and -bII in cultured murine hair
epithelial cells; and reduces the proportion of PKC-a, -bI, -bII, and -h in particulate-cytoskeleton
fraction from cultured murine hair epithelial cells. From these results, we speculate that the hairgrowing activity of CsA is at least partially attributable to its growth-promoting in¯uence on hair
epithelial cells. We hypothesize that the hair-growing activity of CsA is related to its
downregulation of some PKC isozymes in hair epithelial cells or inhibition of translocation of
some PKC isozymes to membrane or cytoskeleton in hair epithelial cells.
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Heterogeneity of Interferon-Gamma (IFN-g) Production by Epidermal Type 1 CD8+ T
(tc1) Cells in Chronic Plaque Psoriasis
J.-M. Ovigne, B.S. Baker, D.W. Brown, A.V. Powles, and L. Fry
London UK
The majority of epidermal CD8+ T cells in chronic plaque psoriasis are activated Tc1 cells;
however, their levels of IFN-g production have not been studied. To characterise these cells
further, lesional shave biopsies were taken from 14 patients with chronic plaque psoriasis. CD8+ T
cells were isolated from the lesional epidermal cell suspensions using an anti-CD8 antibody and
magnetic beads. The T cell lines (TCL) were cultured with feeders and IL-2 for 11 d and expanded
with PHA. Six TCL were cloned with PHA by limiting dilution. Ten CD8+ TCL were stained for
subclass-speci®c surface markers. IFN-g and interleukin-4 production was measured by ELISA
after PMA/anti-CD3 activation of 39 randomly chosen CD8+ T cell clones.
The 10 TCL stained were CD8ab+ (93.3%), T cell receptor-ab+ (99.5%), costimulatory
molecule CD28+ (90.1%), with a small CD8aa+ population (2.3%).
Thirty-seven out of 39 CD8+ T cell clones produced IFN-g whilst none of the clones produced
interleukin-4. Clones from three patients showed low levels (60±1410 pg per ml), from two other
patients high levels (6105±43 040 pg per ml) and from the sixth patient a wide range (405±
36 010 pg per ml) of IFN-g production.
Thus epidermal CD8+ T cells in chronic plaque psoriasis are Tc1 cells that produce highly
variable levels of IFN-g, which may re¯ect functional heterogeneity.

Dermal T Cells in Chronic Plaque Psoriasis Recognise Non-M Protein on the Cell Wall
and Membrane of Type 6 Group A Streptococci (GAS)
D.W. Brown, B.S. Baker, J.-M. Ovigne, V.A. Fischetti, C. Hardman, A.V. Powles, and L. Fry
London, U.K.; New York, U.S.A.
Recently we have identi®ed a disease-speci®c subpopulation of CD4+ T cells in skin lesions of
chronic plaque psoriasis that produces interferon-gamma (IFN-g) in response to GAS antigens. To
determine if these T cells recognise M or non-M protein, extracts from cell wall of type M6 GAS
(M6W) and its isogenic M gene deletion mutant (M-W), M6 membrane extract (M6M) and
recombinant M6 protein (rM6) were used to stimulate GAS-reactive dermal T cell lines from nine
patients with chronic plaque psoriasis. T cell lines were incubated with streptococcal extracts for
18 h in the presence of a transport inhibitor, stained for surface CD4 and intracellular IFN-g
expression, and analysed by ¯ow cytometry.
Variable numbers (0.2±34%) of CD4+ T cells produced IFN-g in response to M6W, M-W and
M6M extracts in eight of nine dermal T cell lines. No signi®cant difference between the response
to M6W and M-W extracts was detected. Furthermore, rM6 protein failed to increase CD4+/
IFN-g+ T cell numbers in seven of nine T cell lines compared with medium alone. For the group,
there was a highly signi®cant correlation between the responses to the three extracts (M6W versus
M-W, p = 0.0005; M6W versus M6M, p = 0.0003; M-W versus M6M, p = 0.0001).
These ®ndings suggest that a subpopulation of psoriatic dermal CD4+ T cells recognise a non-M
protein present on both the cell wall and membrane of group A streptococci.

Monitoring Psoriasis: an Improved Multiparameter Flow Cytometric Assay
M.E.J. Franssen, J.M. Mommers, W.A.H. Cloin, M.M. van Rossum, P.C.M. van de Kerkhof, and
P.E.J. van Erp
Department of Dermatology, UMC Nijmegen, the Netherlands
Psoriasis is a chronic in¯ammatory skin disease, and besides in¯ammation, disturbed differentiation
and hyperproliferation are its hallmarks. Clinical assessment of these hallmarks by means of the
widely used Psoriasis Area and Severity Index (PASI) fails to be objective to some extent.
Therefore, our group developed triple parameter ¯ow cytometric (FCM) methods to quantify
these different epidermal parameters. At ®rst, markers for differentiation (antikeratin 10),
in¯ammation (antivimentin) and proliferation (DNA-dye TP3) were used. As hyperproliferation
became an increasingly interesting parameter, the in¯ammation marker vimentin was replaced by a
hyperproliferation marker; antikeratin 6. Using the latter FCM protocol, assessments could be
made for the dynamics of both the keratin 6 and keratin 10 only expressing subpopulations, the
keratins 6 and 10 coexpressing population, and the proliferative activity of all three populations.
However, by using this method additional information supplied by the in¯ammation marker
antivimentin was lost. Thus, we developed an improved multiparameter FCM assay, measuring
DNA-content, cell size, keratin 10, keratin 6, and vimentin expression. Cell suspensions derived
from thermolysin-treated psoriatic and normal punch biopsies were analysed by simultaneous
staining with the antikeratin 10 IgG1 isotype monoclonal antibody RKSE 60, antikeratin 6 IgG2a
isotype monoclonal antibody LHK 6B, antivimentin IgG1 isotype monoclonal antibody V9, and
DNA-¯uorochrome DAPI. Isotype speci®c secondary antibodies conjugated with phycoerythrin
and ¯uorescein isothiocyanate were used as the second step in the staining procedure. Differences
in cell size and DNA-content enabled us to distinguish in¯ammation cells from keratinocytes. This
multiparameter FCM protocol showed a signi®cant difference between subpopulations of keratin 6
and keratin 10 only expressing cells, and keratin 6 and 10 coexpressing cells in psoriatic and normal
skin. Furthermore, we were now able to quantify and monitor the amount of epidermal in®ltrate
and the proliferative activity of all these subpopulations.
We concluded that this improved multiparameter FCM assay supplies reliable and reproducible
data on these keratins, the proliferative activity and the epidermal in®ltrate for monitoring psoriasis.

Detection of Immunoreactivity for T Cell Chemotaxins in Psoriasis Scale Extracts
A. Koch, J.-M. SchroÈder, and U. Mrowietz
Kiel, Germany
T cells are the most prominent cell type in the in¯ammatory in®ltrate in psoriasis. A majority of
these T cells is derived from the peripheral blood. A number of chemotaxins for T cells has been
described; however, their role in their recruitment in psoriasis is still unknown. We have therefore
investigated whether psoriasis scales contain proteinaceous chemotaxins for T cells using a
biochemical-biologic approach.
Pooled scales from psoriasis patients were eluted by ethanol/water extraction and further
puri®ed using different HPLC-steps. Chemotactic activity was measured in the biochemical
fractions employing a microchamber chemotaxis assay using CD3-activated peripheral blood
lymphocytes or PHA/IL-12/anti-IL-4-differentiated Th1-cells activated with IL-2. Furthermore,
immunoreactivity for the chemokines SDF1-a, SDF1-b, TARC, ELC, and MCP-1 was
determined by dot-blot analysis or solid-phase ELISA.
The results of the study showed no major chemotactic activity for both, CD3-activated T cells
or Th1-cells, in ®ve different scale preparations using the chemotaxis assay; however, there was
detectable immunoreactivity for the investigated chemokines in RP-8-separated fractions of
heparin-binding proteinaceous material. Experiments to further prove the relevance of the
detected immunoreactivity for T cell recruitment in psoriasis are currently performed.

Flowcytometric Immunephenotyping of Lesional T Cells in Psoriasis
M. Friedrich, S. Krammig, M. Henze, W.-D. DoÈcke, W. Sterry, and K. Asadullah
Berlin, Germany
The cellular in®ltrate in psoriasis has been characterised extensively by immunohistology and
revealed a T cell predominance. The aim of this study was to further characterise these cells by
multiparameter analyses including functional assays. Therefore, we determined phenotypic markers
and performed short-term functional assays with T cells using a novel protocol for mechanic
disaggregation of skin specimens. Skin biopsies and venous blood samples were obtained from 10
adult patients with currently untreated psoriasis. The cellular composition of the lesional
lymphocytic in®ltrate determined in 10 patients with psoriasis showed a T cell predominance. The
higher frequency of CD4+ than CD8+ cutaneous T cells resulted in a high CD4+/CD8+ T cell
ratio. Our immunophenotypic characterisation revealed a high proportion of activated,
proliferating (HLA-DR+, Transferrin receptor (CD71)+) memory/effector (CD45RA±,
CD45RO+) CD4+ and CD8+ T cells in psoriatic plaques. The higher frequency of such cells
compared with that in peripheral blood indicates their selective cutaneous accumulation. The
majority of lesional T cells expressed the adhesion molecule CD11a in high density and the
chemokine receptor CXCR3. Finally, we determined the intracellular cytokine formation in
cutaneous T cells from four patients after short-term stimulation. We found that a high number of
CD4+ and in particular CD8+ T lymphocytes expressed IFN-g and TNF-a, whereas IL-2 and IL4 producing T cells were only rarely detected. Consequently, the IFN-g/IL-4 ratio was high,
indicating a type 1 cytokine predominance. This is of particular interest since activated T cells and
type 1 cytokines are considered to be key players in psoriasis. Overall our investigations
demonstrated a activated, memory/effector type 1 immunophenotype in psoriasis. Moreover, these
investigations indicated that the mechanic disaggregation followed by ¯ow cytometric analysis is a
fast and useful approach for multiparameter and functional characterisation of skin-in®ltrating
lymphocytes.

Peroxisome Proliferator-Activated Receptor d (PPARd) in Psoriasis
M. Westergaard, J. Henningsen, C. Johansen,* M. L. Svendsen,* L. Iversen,* L. Bolund,² K.
Kragballe,* and K. Kristiansen
Department of Biochemistry and Molecular Biology, University of Southern Denmark, Odense University,
Odense, Denmark; *Department of Dermatology, Marselisborg Hospital and ²Department of Human
Genetics, University of Aarhus, Aarhus, Denmark
The peroxisome proliferator-activated receptors (PPARs) have been shown to be involved in
epidermal development; however, the role of PPARs, if any, in the pathogenesis of psoriasis
remains to be established. Here we present evidence that the levels of PPARd mRNA and protein
are upregulated in lesional skin in comparison with nonlesional skin. No consistent changes in the
levels of PPARa and PPARg mRNAs were observed. Similarly, lesional and nonlesional skin
exhibited no signi®cant differences in mRNA levels of cofactors involved in the transcriptional
modulation of PPAR-mediated transactivation. Various eicosanoids are known to be involved in
in¯ammatory responses, and several of these have been shown to be ligands for PPARs. Therefore,
we evaluated PPAR subtype speci®city, ef®cacy and potency of eicosanoids that accumulate in
psoriasis lesions, namely 8(S)-, 12(S)-, 12(R)-, 15(S)-HETE, 13(S)-HODE and leukotriene B4
(LTB4). We show that several of these eicosanoids increased especially PPARd- and PPARamediated transactivation. We found that mRNAs encoding CD36 and E-FABP are upregulated in
lesional skin and speculate that PPARd might directly or indirectly be involved in this
upregulation. PPAR-mediated transactivation is modulated by phosphorylation. Interestingly, we
found that the level of activated p38 mitogen-activated protein kinase (MAPK) was signi®cantly
elevated in psoriasis lesions. Unexpectedly, we found that the binding of NF-kB is downregulated
in lesional skin. Intriguingly, administration of the PPARd-selective ligand L165041 prevented the
IL-1b-dependent increase in NF-kB binding in keratinocytes suggesting a role of PPARd in the
modulation of in¯ammatory processes associated with psoriasis.
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Immunohistochemical Localisation of Interferon Regulatory Protein-1 and ±2 in
Normal and Psoriatic Skin Biopsies
L. van der Fits, J.D. Laman, E.P. Prens, and M.C.M. Verschuren
Rotterdam, the Netherlands
Psoriasis is a chronic skin disease, which is characterised by red scaly skin lesions. These lesions
result from an abnormal proliferation and maturation of keratinocytes and in®ltration of the skin by
(mainly) autoreactive T cells. Two speci®c pathogenically relevant aberrations of psoriatic skin
include a dysbalanced epidermal interleukin-1 (IL-1) system, and an abnormal sensitivity to
interferon-g (IFN-g). Interestingly, both the IL-1 system and IFN-g activate a signal transduction
pathway involving the interferon regulatory protein-1 (IRF-1), suggesting that the IRF system
might be affected in psoriasis. Previously, it was demonstrated that IRF-1 is localised to the basal
cells of the epidermis in normal skin, but was completely absent in psoriatic skin (Jackson et al:
FASEB J 13:495±502, 1999). We examined the expression of both IRF-1 and IRF-2 (an IRF-1
antagonist) in normal and psoriatic skin by immunohistochemistry. In contrast to previous results,
we found IRF-1 expression throughout the epidermis with slightly higher expression in the basal
cell layer, whereas IRF-2 expression was only detectable in the basal cell layer. Furthermore, no
obvious differences were observed in IRF-1 and IRF-2 expression in normal versus psoriatic skin
biopsies. From these data we conclude that IRF-1 and IRF-2 proteins are differentially expressed
throughout the epidermis, and that this expression is not dysbalanced in lesional psoriatic skin.

Psoriasis is Associated with Increased Expression of Matrix Metalloproteinases
R.E.B. Watson, M. Bhushan, and C.E.M. Grif®ths
The Dermatology Centre, The University of Manchester, U.K.
Psoriasis is a chronic in¯ammatory dermatosis associated with vascular expansion in the papillary
and reticular dermis. Previous studies have identi®ed elevated levels of angiogenic factors including
vascular endothelial growth factor (VEGF) and endothelial cell stimulating factor (ESAF) in
psoriasis. Such factors are known to stimulate matrix metalloproteinase (MMP) production and/or
activation. In this study, we have examined the distribution of interstitial collagenase (MMP-1),
gelatinase A (MMP-2), gelatinase B (MMP-9) and stromelysin (MMP-3) in paired biopsies from
involved plaque psoriasis and uninvolved skin (n = 10) and from normal controls (n = 5) by
immunohistochemistry.
Cryostat sections (7 mm) were examined with a panel of speci®c monoclonal antibodies directed
against either MMP-1, ±2, ±3 or ±9. Staining was visualised using standard peroxidase techniques
with 3,3¢-diaminobenzidine as chromogen. Sections were randomised & blinded prior to
assessment. Quanti®cation for MMP-2, ±3 and ±9 utilised an ordinal 5 point system (0 = no
staining to 4 = maximum staining). MMP-1 was expressed by epidermal keratinocytes, hence, the
numbers of cells positive for MMP-1 were quanti®ed per high power ®eld.
Results are given as means 6 SEMs.
The number of keratinocytes positive for MMP-1 was signi®cantly greater in involved psoriatic
skin (34.38 6 1.29) as compared with uninvolved (11.51 6 0.92) or normal controls (6.71 6 1.37;
p < 0.001). MMPs-3 and ±9 were observed associated with ®broblasts and endothelium or bound
to the dermal matrix. Increased deposition was seen in involved psoriatic skin compared with
uninvolved and normal samples (MMP-3: plaque 1.83 6 0.15, uninvolved 1.45 6 0.09, normal
controls 0.97 6 0.27, p < 0.05; MMP-9: plaque 2.02 6 0.2, uninvolved 1.09 6 0.2, normal
controls 0.97 6 0.26, p < 0.01). MMP-2 staining was increased in the involved skin, but this did
not reach statistical signi®cance (plaque 1.71 6 0.15, uninvolved 1.44 6 0.2, normal controls
1.08 6 0.57, p = 0.06).
These results indicate that MMP expression is signi®cantly increased in plaques of psoriasis as
compared with uninvolved or normal skin. Thus it appears that remodelling of the extracellular
matrix is a key component in the psoriatic process.

Relapse of Psoriatic Lesions as an In Vivo Model to Study Early Proliferation-Associated
Events
P.E.J. van Erp, J.M. Mommers, F.A.C.M. Castelijns, I.M.J.J. van Vlijmen-Willems, and P.C.M.
van de Kerkhof
Department of Dermatology, UMC Nijmegen, the Netherlands
It is a well-established fact that very potent corticosteroids are highly effective in the treatment of
psoriatic plaques. It is known that topical steroids induce normal differentiation and diminish
hyperproliferation during treatment of psoriatic plaques. Using this knowledge we aimed to
develop and test an in vivo model to study the sequence of epidermal events during initiation of a
psoriatic lesion, especially with respect to (hyper) proliferation.
For this purpose, we treated moderately severe stable psoriatic plaques with clobetasol-17propionate under hydrocolloid occlusive dressing until clearance was achieved. After clearance,
treatment was stopped. We took biopsies prior to treatment, after clearance and at relapse. Using
¯ow cytometry and immunohistochemistry, we studied the dynamics of keratin10 (K10) and
keratin 6 (K6) subpopulations and the expression of the Ki-67 antigen. Prior to treatment, 41.8% of
all cells expressed K6. After treatment-induced clearance, this proportion decreased to 1.2%, which
is below the normal range. At relapse, pretreatment levels were observed again. A trend to an
increasing number of germinative cells and an increase in the proliferative activity of these cells at
relapse compared with the stable situation prior to treatment was observed. Ki-67 values decreased
well below the normal range at clearance. In fact no positive cells were detectable at that time. At
initial relapse, Ki-67 antigen expression was increasing in the margin but was below values of the
mature lesion. The speci®c localization of cycling cells (Ki-67-positive) in the ®rst suprabasal layers
was a remarkable feature.
The recurrence of psoriatic lesions following treatment, and in particular the study of
asymptomatic skin adjacent to the relapsing lesion, proved to be a useful model to study early
events. It is of importance, however, for further model development to evaluate the relapse
characteristics after other treatment modalities.
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Corneodesmosin Expression in Psoriasis Differs from Other In¯ammatory Skin
Disorders
M.H. Allen, A. Ishida-Yamamoto,* J.A. McGrath, M. Simon,² G. Serre,² A. Hayday,³ R.C.
Trembath,§ and J.N.W.N. Barker
St John's Institute of Dermatology, & ³Immunobiology, Kings College London, U.K.; *Dermatology,
Asahikawa Medical College, Japan; ²Biology and Cell Pathology, INSERM CJF 9602-IFR 30,
University of Toulouse, France; §Medical Genetics, University of Leicester, U.K.
Corneodesmosin (Cdsn) is an epidermal cell adhesion protein, its gene lies within the psoriasis (Ps)
susceptibility region on chromosome 6p and shows strong association with Ps. Thus its genomic
location and biologic function make Cdsn a candidate Ps susceptibility gene. To investigate a role
for Cdsn in psoriasis pathogenesis, expression studies were performed on paraf®n-embedded
normal and pathologic skin using monoclonal antibodies (G36±19 and F28±27) recognising central
epitopes of the Cdsn molecule. Psoriatic skin (n = 17) from active edge and in advance of the lesion
edge was also labelled. In normal skin (NS) Cdsn was expressed in stratum corneum (SC) with
cytoplasmic staining of a single cell layer of upper stratum granulosum (SG). In diseases other then
Ps Cdn antibodies stained SC and SG, staining was cytoplasmic or occasionally cell surface in a 1±3
cell thick layer of upper SG. In contrast in lesional Ps Cdsn expression varied from dense staining of
multiple layers of stratum spinosum (SS) and SC to SS which was unlabelled despite adjacent
perilesional staining. Staining pattern varied from granular cytoplasmic staining to cell surface
labelling with weakly stained cytoplasm. Post-embedding immunoelectron microscopy was
performed on K11M embedded Ps (n = 6) and NS (n = 6) using Cdsn and involucrin antibodies.
Extracellular release of Cdsn occurred at a lower level of the epidermis in Ps. In NS and Ps Cdsn
release correlated with involucrin inclusion into cell envelopes and was completed prior to mature
envelope formation. Patient DNA was genotyped for the Cdsn gene however, no differences in
Cdsn expression were found in patients carrying the Ps associated Cdsn allele (allele 5). These
studies provide evidence of speci®cally altered Cdsn expression in Ps. Further exploration of Cdsn
function is therefore justi®ed.

Increased Accumulation of Fibroblasts in the Dermis of Psoriatic Patients
A. Zalewska, M. Bowszyc-Dmochowska,* B. Dziankowska-Bartkowiak, R. Bratoú,² and A.
Sysa-JeÃdrzejowska
Department of Dermatology, Medical University of LoÂdz, Department of Dermatology, University School of
Medicine, PoznanÄ*, Department of Plastic and Reconstructive Surgery, Medical University of LoÂdz, Poland
Fibroblasts are important cellular elements of the dermis. They are regarded as key cells in the
development of ®brosis; however, some literature data point out at some changes in ®broblasts in
the dermis of psoriatic patients. The aim of the study was to describe ®broblst distribution in skin
biopsies obtained from the patients with psoriatic lesions, hypertrophic scars, scleroderma lesions
and compare them with healthy skin.
The study was performed on frozen skin biopsies, which were ®xed in acetone. Fibroblastspeci®c monoclonal antibody (FibAS02), which was a kind gift from Dr. A. Saalbach (University of
Leipzig) was used as a primary antibody (dilution 1:10, 1 h). Specimens were subsequently treated
with the secondary antibody, i.e. rabbit-antimouse biotinylated antibody (ditution 1:100, 30 min,
DAKO). Endogenous peroxidase was blocked with 30 min incubation in 1% hydrogen peroxide
methanol solution. And then ABC-complex/HRP staining was performed. Above reaction was
visualised using diaminobenzidine (DAB; Sigma). Counterstaining was performed with Harrishematoxyllin.
We observed considerably increased number of ®broblasts in papillary dermis and in the upper
part of reticular dermis in the skin obtained from psoriatic patients in comparison to healthy skin.
Psoriatic ®broblasts presented a rather scattered distribution in the close vicinity of the dermo±
epidermal junction, whereas in the healthy skin those cells were rather more abundant in the
reticular dermis and their number was substantially lower than in psoriatic skin. In hypertrophic
scars ®broblasts were gathered in papillary and reticular dermis. They seemed to be haphazardously
scattered.
It is known that ®broblats are key cells in the development of ®brosis, however, it remains to be
elucidated what is their role in the development of psoriatic lesions. Our observation concerning
considerably increased number of ®broblasts in psoriatic lesions suggest some involvement of those
cells in the pathomechanism of this disease.

The Effect of Acetone on Human Keratinocyte Proliferation. Involvement of a
Metabolite Relevant to Alcohol Metabolism in the Precipitation of Psoriasis?
AÂ. Farkas, L. KemeÂny, Z. Bata-CsoÈrgoÄ, N. Kopasz, M. SzeÂll, and A. Dobozy
Szeged, Hungary
Alcohol abuse can precipitate the hyperproliferative skin disease psoriasis vulgaris. Previous studies
showed that ethanol could in¯uence the psoriatic cytokine network and that ethanol had no direct
stimulatory effect on human keratinocytes. So far there are no reports describing the effects of
metabolites relevant to alcohol metabolism on the growth of human keratinocytes. In this study we
examined the effect of acetone, which exceeds its normal endogenous level in the blood of heavy
drinkers, on the proliferation of human immortalized keratinocytes (HaCaT cells). For our cell
proliferation studies HaCaT cells were incubated for 48 h in the presence of different acetone
concentrations (6.81 mM±1.36 mM). The relative changes in the number of viable cells were
determined by the MTT assay. We have also studied the effect of acetone on the mRNA levels of
genes characteristic for proliferating keratinocytes: a5 integrin, keratinocyte growth factor receptor
and cyclin D1 by RT-PCR. Our data showed that acetone induced the proliferating potential of
HaCaT cells (the maximum of nearly 3-fold increase in the number of cells was observed at
13.6 mM acetone concentration) and the a5 integrin mRNA levels were higher compared with the
controls 4 h after the acetone treatment of the cells, but acetone had no effect on the expression of
keratinocyte growth factor receptor and cyclin D1 mRNA quantity. Our data suggest that acetone,
which has a signi®cantly high blood level of alcoholics, directly enhances the proliferation of
human immortalized keratinocytes. The direct stimulatory effect of acetone used in physiologically
relevant concentrations on human keratinocytes may be one of the reasons why psoriasis can be
precipitated by alcohol misuse.
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Effects of Systemic IL-10 Therapy on the Skin Immune System in Psoriasis
K. Asadullah, S. Henneken, C. Rohrbach, M. Friedrich, H. Audring, W.D. DoÈcke, A.
Vergopoulos, M. Ebeling, H.-D. Volk, and W. Sterry
Berlin, Germany
With its anti-in¯ammatory and immunosuppressive properties interleukin (IL)-10 plays an
outstanding role in several immune reactions including regulatory mechanisms in the skin.
Recently, we performed a phase II trial in 10 psoriatic patients, receiving subcutaneously
recombinant human IL-10 over a 7-wk period. The clinical response (PASI decrease over 50%)
suggested that IL-10 might represent a novel antipsoriatic drug. In order to better understand the
mode of action and to elucidate the effects of systemic IL-10 treatment on the skin immune system,
skin punch biopsies were analysed, obtained from the patients before (day ±6), at the end (day 50),
and 3 wk after IL-10 therapy (day 71) during this study. Histologic examination showed a decrease
of several parameters re¯ecting the psoriatic disease activity as acanthosis and extension of the
horny layer. Immunohistologic examination demonstrated decreasing numbers of in®ltrating
epidermal and dermal T cells, dermal CD1a+ cells, and a diminished proliferation of epidermal
cells. Using a novel, quantitative RT-PCR approach a signi®cant shift within the cytokine pattern
was found. So IL-10 therapy lead to an increase of cutaneous IL-4 and decrease of IL-8 and IL-10
mRNA expression. No signi®cant changes within of IL-2, IL-6, TNF-a, and IFN-g expression
were found. So a shift from a type1 towards a type 2 cytokine pattern. The changes within the local
cytokine pattern seems to be disease related, since an inverse course was found in the single IL-10
nonresponding patient. Our ®ndings demonstrate the considerable effects of systemic IL-10
application on the skin immune systems. Those might contribute to the antipsoriatic activity of IL10.

Retinoic Acid-Induced Changes in the Expression of CRABPII in Nonlesional but not
Lesional Psoriatic Skin
T. Karlsson, M. Virtanen, A. SirsjoÈ,* O. Rollman, A. Vahlquist, and H. ToÈrmaÈ
Department of Medical Sciences, Section of Dermatology, University Hospital, Uppsala, Sweden; *CMM,
Karolinska Hospital, Stockholm, Sweden
Psoriasis is characterized by skin lesions displaying hyperproliferation and in¯ammation. Synthetic
retinoic acid (RA) analogs are often used for the topical treatment of psoriasis, and although not
fully understood, the mechanism is likely to involve altered transcription of certain genes. Cellular
retinoic acid binding protein II (CRABPII) is often used as a marker of retinoid activity in normal
skin since it is a known retinoid-regulated gene, suggested to itself be involved in the regulation of
other genes. The expression of CRABPII has previously been shown to be increased in psoriatic
lesions as well as RA-exposed normal skin, however, the effect of topical RA on psoriatic lesions
has not been studied.
By using quantitative real time PCR the mRNA expression of CRABPII was found to be
increased in lesional psoriatic skin as compared with nonlesional and normal skin. After 4 d
exposure to topical RA, the expression of CRABPII was increased in nonlesional and normal skin
while unaltered in lesional skin. Furthermore, topical RA reduced the mRNA expression of
several markers for in¯ammation, e.g. inducible nitric oxide synthase (iNOS) in lesional skin.
Immunohistochemistry revealed the presense of CRABPII in suprabasal keratinocytes in normal
skin, and RA-treatment of normal and nonlesional but not lesional psoriatic skin markedly induced
the CRABPII protein in the same cells. Using Western blot the CRABPII protein was detected in
nuclear extracts of cultured keratinocytes, a novel ®nding in these cells.
The results show that the effects of retinoids differ between normal/nonlesional psoriatic skin
and lesional psoriatic skin. Whether the inherent high expression of CRABPII in psoriatic lesions
indicates increased endogenous retinoid levels or re¯ects a more complex regulation of this and
possibly other genes will be subject for further studies.
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In¯uencing Dithranol-Induced Irritation in the Uninvolved Skin of Patients with
Psoriasis
O.Q.J. Swinkels, M. Kucharekova, M. Prins, M.J.P. Gerritsen, P.G.M. van der Valk, and P.C.M.
van de Kerkhof
Department of Dermatology University Hospital Nijmegen The Netherlands
Since many decades dithranol has been a mainstay in the treatment of psoriasis. Its ef®cacy,
however, is limited by the irritation of uninvolved skin. The aim of this investigation was to study
the clinical and cell biologic effect of clobetasol propionate (CP), ¯uticason propionate (FP), coal
tar solution (CTS) and the vehicles on dithranol-induced irritation in the uninvolved skin of
patients with psoriasis.
During four consecutive days 2% dithranol cream was applied on six sites on the uninvolved skin
(n = 9) once a day. After 1 h the cream was washed off and the sites were treated with the above
mentioned agents. The severity of erythema was assessed before each dithranol application. After
4 d, punch biopsies were taken from all sites and snap frozen. Immunohistochemical assessment was
carried out with respect to epidermal proliferation (Ki-67 positive nuclei), differentiation
(involucrin, transglutaminase) and in¯ammation (T cells, monocytes and macrophages,
polymorphonuclear leucocytes (PMNs)). Dithranol application resulted in a marked in¯ammation
of the uninvolved skin in all subjects. After 96 h CP signi®cantly suppressed dithranol ± induced
erythema compared with all other sites. The suppressive effect of FP was not signi®cant compared
with the control site. In contrast, CTS signi®cantly enhanced the erythematous response of
dithranol compared with the CP and the FP site. The immunohistochemical analysis of
monocyten/macrophages (WT14 staining), T cells (T11 staining) and involucrin (MON 150
staining) showed statistical signi®cant differences and underpin the clinical results. Both
corticosteroids tended to suppress the amount of cycling cells (Ki-67). Concerning in¯ammatory
cells, CP signi®cantly suppressed the appearance of T cells in the epidermis and the appearance of
monocytes and macrophages in epidermis and in dermis. With regard to differentiation markers,
we observed a signi®cant decrease of the amount of involucrin positive papillary cell layers after CP
treatment. The appearance of PMNs (antielastase staining) and transglutaminase expression (antiTGase staining) did not show a signi®cant differance during our study.
A short-term interference with a potent corticosteroid (CP) is the best approach for dithranol
irritation.

Antibodies Against Nicotinic Acetylcholine Receptors in Sera from Patients with
Palmo-Plantar Pustulosis
E. Hagforsen, A.-K. Lefvert,* A. Mustafa,* K. Nordlind, and G. MichaeÈlsson
Department of Medical Sciences, Dermatology, University Hospital, Uppsala, Sweden; *Centrum of
Molecular Medicin, Immunology, Karolinska Hospital, Stockholm, Sweden
In our previous studies of patients with palmo-plantar pustulosis (PPP) we found that sweating
seemed to play an important role in the pathogenesis of PPP since 36% are getting worse in hot
weather and 46% are detoriating in periods of stress. Acetylcholine mediates sweating via nicotinic
(nAChR) and/or muscarinic acetylcholine receptors and nicotine acts as an agonist on the
nicotinic receptors. Ninety®ve percent of the patients were smokers before onset of the PPP, 40%
had either autoimmune thyroid disease and/or serum antibodies to thyrogloblin and/or
thyroperoxidase and 24% had IgA antibodies to gliadin.
In view of the association between PPP and smoking, sera from 45 patients with PPP were
screened for the presence of antibodies against nAChR with a radio immune assay, used for
detecting anticholinergic antibodies in myasthenia gravis. Forty-two per cent had raised levels of
antibodies against nAChR, range 0.2±3.1 arbitrary units per liter (mean value 0.75 arbitrary units
per liter, n = 19; values < 0.2 normal). None of these patients had thyroid or gliadin antibodies, and
they were healthy, apart from PPP.
Immuno¯uorescense (IF) with PPP patient sera on sections from normal palmar skin
(nonsmokers) showed a pattern with positive luminal structures in the papillary dermis in 68%
of the patients with nAChR antibodies. A double staining with antibodies against endothelial cells
and serum from PPP patients showed that the positive IF was localized to endothelial cells. IF with
sera from healthy controls was negative.
In conclusion: PPP patients have an increased prevalence not only of thyroid antibodies but also
of nAChR antibodies.
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Frequent Occurrence of Active Cytomegalovirus Infection in Psoriasis
M. Weitz, K. Asadullah, S. ProÈsch, H. Audring, M. Friedrich, C. Kiebling, I. BuÈttnerova, H.-D.
Volk, W.-D. DoÈcke, and W. Sterry
Berlin, Germany
Microbiologic aspects are considered to be of pathophysiologic importance in psoriasis, but there is
no information regarding cytomegalovirus (CMV) infection so far. This, however, is of interest
due to the high prevalence of latent infection in the general population, the frequent reactivation in
in¯ammatory diseases, and the immunomodulating capacity of CMV. To detect active infection
we analyzed CMV-antigen expression of peripheral blood mononuclear cells (PBMC) from
psoriatic patients (n = 30) in comparison to healthy volunteers (n = 65). Using three monoclonal
antibodies and immunocytologic staining (APAAP-technique), we frequently found CMVantigenaemia in psoriasis (43.3%) compared with healthy laboratory staff (12.1%, p < 0.01) and
blood donors (6.2%, p < 0.001). Interestingly, clearance of CMV-antigenaemia was observed
under antipsoriatic treatment. The symptomless CMV-antigenaemia was associated with
seropositivity for anti-CMV IgG but not IgM antibodies, indicating subclinical activation of
latent infection. Serologic investigations in 74 psoriatic patients gave no evidence for a higher
prevalence of latent CMV-infection. In psoriatic lesions CMV-DNA was only rarely detected by
PCR. As it has been shown that TNF-a can induce CMV-reactivation, we determined TNF-a
plasma concentrations and mRNA expression in PBMC from psoriatic patients. Elevated TNF-a
levels were found and correlated with the frequency of CMV-antigen expressing PBMC,
suggesting a critical role of TNF-a in CMV activation. It might be speculated that active,
subclinical CMV-infection is of pathophysiologic importance in psoriasis.

Recovery of Lesion In®ltrating Herpes Simplex Virus (HSV) Type 1 Speci®c T Cells in a
Patient with Primary HSV-1 Genital Herpes
R.W. Roest, G. van Dijk, R. Kant, W.I. van der Meijden, A.D.M.E. Osterhaus,* and G.M.G.M.
Verjans*
Departments of Dermato-Venereology and *Virology, Erasmus University Rotterdam, The Netherlands
Infection with HSV types 1 or 2 is the most common cause of genital ulceration in the developed
world. In the past few years it has been recognized that the incidence of HSV-1 induced primary
genital herpes is increasing. Lesions are characterized by a cellular in®ltrate consisting
predominantly of T cells. The antigen speci®city of in®ltrating T cells in such lesions remains
enigmatic. We have analyzed the antigen speci®city of lesion in®ltrating T cells in a patient with
primary HSV-1 genital herpes.
T cells were recovered from a scraping of an ulcer base of the patient and these cells were
expanded by mitogenic stimulation. The resulting T cell line was cloned by limiting dilution. The
antigen-speci®city of T cell clones (TCCs) was initially determined in an IFN-g ELISPOT assay
using HSV-infected autologous B cells and con®rmed in a 3H-thymidine T cell incorporation
assay. Five out of 52 intralesional TCCs were HSV-1 type speci®c. All TCCs were CD3+/CD4+/
CD8± and displayed differential T cell receptor usage. The ®ne speci®city of all TCCs was mapped
to ~0.82±1.0 HSV-1 map units, using a panel of HSV-1 3 HSV-2 intertypic recombinant viruses.
This study demonstrates that T cells speci®c for the triggering virus in®ltrated the lesion in a
patient with HSV-1 induced primary genital herpes. The intralesional HSV-1-speci®c T cell
response was oligoclonal and was directed at ~0.82±1.0 HSV-1 map units. Ongoing investigations
are focused on determining the antigen speci®city of herpes lesion in®ltrating T cells in a larger
group of patients.
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Serum Cytokine Levels during Herpes Zoster Infection
M. Zak-Prelich and M. Norval*
Dermatology Department, Medical University, Lodz, Poland; *Medical Microbiology Department,
University of Edinburgh Medical School, Edinburgh, U.K.
It is not known what cytokines are induced systemically as a result of the reactivation of herpes
zoster virus, resulting in shingles, and whether their prolife might have implications for the
development of postherpetic neuralgia (PHN). In this study, blood samples were collected from 22
patients with shingles on two occasions, the ®rst during the acute vesicular stage of the lesions and
the second 1 wk later. The patients were monitored for clinical symptoms for the following 6 mo.
Blood was collected from 24 controls who were age and sex-matched with the patients. The
concentrations of IL-12 and IFN-g, examples of T helper 1 (Th1) cytokines, and of IL-10, an
example of a Th2 cytokine, as well as of varicella zoster antibodies were determined in the sera by
ELISA using commercially available kits. The concentration of IL-12 was the same in samples 1
and 2 from the patients (mean 128 pg per ml for both) and, although higher, did not differ
signi®cantly from the controls (mean 112 pg per ml). IFN-g levels were low or undetectable in
many samples but 18 were positive in sample 1 (mean 1.8 pg per ml) and six in sample 2 (0.7 pg
per ml) from the patients, while ®ve controls were positive (0.3 pg per ml). The concentration of
IL-10 was slightly higher in sample 1 than in sample 2 (means 6.0 and 4.7 pg per ml, respectively,
p = 0.51) but neither differed signi®cantly from the controls (5.7 pg per ml). Sample 2 was
signi®cantly higher than sample 1 with regard to zoster antibody levels (122 and 95 EU per ml
resepctively, p < 0.05) and both were higher than the controls (51 EU per ml, p < 0.05). PHN
developed in eight patients (36%) but no correlation was evident between this sequela and the
systemic concentration of IL-12, IFN-g or IL-10 at the time of the acute infection. These results
indicate a small overall increase in both Th1 and Th2 cytokines in the serum as a result of shingles,
together with a boost in viral antibody levels, but no pattern emerged that was consistent with the
long-term clinical outcome in individual subjects.
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Hiv Coreceptor Mutation, HHV-8 Infection and Progression of Kaposi's Sarcoma
B. KemeÂny, K. Nagy, and A. HorvaÂth
Budapest, Hungary
Prevalence and the course of HHV-8 infection were analyzed in asymptomatic Central-European
HIV-positive persons with and without delta32 coreceptor mutation. The null-allele of CCR5
chemokine receptor widespread in the European population contains a 32-bp deletion leading to a
shift in the reading frame. Cells with delta32 mutation are partially resistant to macrophage-tropic
HIV-1 in vitro, and in vivo a signi®cant decrease in the progression of the disease could be observed.
HHV-8 has a role in the pathogenesis of Kaposi's sarcoma (KS) and other malignant
proliferations.It is more frequent in HIV infection, and its presence may predict AIDS associated
KS.
CCR5 genotype was determined in 218 cases by PCR using puri®ed DNA from PBMCs of 112
asymptomatic HIV-carriers (including long-term non progressors/LTNP/), 20 HIV negative
sexual contacts and 86 healthy individuals. HHV-8 antibodies to LANA were detected by IF, and
veri®ed by ORF 26 PCR.
Results and conclusions. (i) a delta32 allele frequency of 0.1453 was found in the healthy
group while it was signi®cantly lower: 0.094 in HIV positive patients. (ii) delta32 mutation was
most frequent in the LTNP group: 0.200. (iii) HHV-8 prevalence in HIV infected cohort was
found to be 25%, similar to that of Western European and US patients, in spite that occurrence of
manifest Kaposi's sarcoma in Central European AIDS patients is ~7.5% compared with 22% of
western AIDS cases. (iv) In the HIV positive group with HHV-8 coinfection delta32
heterozygotism was 16.7%, while without HHV-8 infection it was 29.4%. This suggest that
people with coreceptor mutation has an immune system more resistant to HHV-8 infection.

X4-Strains of HIV can Infect Fresh Langerhans Cells through CXCR4 HIV Coreceptor
I. Tchou, L. Misery, T. Bourlet, O. Sabido, N. Vincent, and C. Genin
Saint-Etienne, France
Langerhans cells, immature dendritic cells (DC) of epidermis and malpighian epithelia, are known
to be infected by R5-strains of HIV through CCR5 on their membrane. CXCR4 is another HIV
coreceptor (for X4-strains) and a chemokine receptor for Stromal Derived Factor 1 (SDF-1). We
have recently demonstrated that CXCR4 expression could be detected on immature Langerhans
cell membrane. We have searched for the infection of Langerhans cells by X4-strains of HIV.
Fresh Langerhans cells were isolated from the epidermis and highly puri®ed by using
centrifugations with Lymphoprep. They were incubated within 1 h with or without SDF-1 (1, 10
or 100 ng per ml). Then they were washed and incubated within 2 h with LAI, an X4-strain of
HIV (1000 TCID50 per well). Proviral DNA was searched for on these Langerhans cells by using
PCR. In order to evaluate HIV infection of Langerhans cells, they were washed and cocultured
with T cell line SupT1 and HIV infection was evaluated through the presence of syncitia and p24
expression.
LAI strain was able to infect Langerhans cells (proviral DNA detection) without syncitia or
detectable p24 production. Infected Langerhans cells transmitted HIV to T cells, as assessed by
syncitia and p24 expression. Pre-incubation of Langerhans cells with SDF-1 inhibited Langerhans
cell infection with LAI strain.
Hence, X4 strains of HIV could infect immature Langerhans cells through CXCR4 receptors on
Langerhans cell surface. SDF-1 could inhibit this infection by inducing internalization of CXCR4.
In vivo, Langerhans cells are preferentially infected by R5-strains and this needs to be elucidated.
The epithelial production of SDF-1 might induce internalization of CXCR4 and inhibit HIV
infection.

Keratinocyte Defensin Expression in Response to Fungal Infection
H.P. Gallagher, M. Edward, and L.J. Douglas
University of Glasgow, Scotland
Although a skin commensal, Malassezia furfur has been implicated in the pathogenesis of various
cutaneous infections, in particular Pityriasis versicolor and Sebborrheic dermatitis. The aim of this
study was to evaluate the effect of organism growth on the innate immune response of the skin by
comparing defensin gene expression on three models, keratinocyte (KC) monolayers, Living Skin
equivalent (LSE) and excised breast reduction tissue (BRT). Defensin expression was measured
using a Quantitative RT-PCR assay for h-bD2. In addition we have evaluated the role of M. furfur
cell wall in the production of IL-1a, IL-18, and Endothelin-1 from KC monolayers using the
appropriate ELISAs.
Having established suf®cient growth of M. furfur on both the LSE and BRT it was shown that
constitutive expression of defensin was higher in BRT than the LSE and that defensin expression
was signi®cantly suppressed for the ®rst 24 h of colonisation of both these tissues. Following further
organism growth this inhibitory effect was reversed at 48 and 72 h with an increase in defensin
transcription at these times. This effect was shown to be associated with intact organism as whole
cell wall treated tissues did not display the same effect. Con¯uent KC monolayers also showed a
similar pattern of defensin expression in response to viable M. furfur and whole cell walls. In
addition KC's exhibited increased IL-1a and IL-8 production in response to cell walls while
Endothelin-1 production was slightly decreased.
In conclusion viable M. furfur was shown to alter the expression of defensin in skin models, while
not having a comparable effect on other components of the innate immune response.
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Mucocutaneous Manifestations in HIV-Positive Hemophiliacs Coinfected with Hepatitis
C Virus
S. Shimizu, K.R. Chen, H. Tagami, H. Hanabusa, and H. Shimizu
Sapporo and Tokyo, Japan
The prevalence of skin disorders in HIV-positive hemophiliacs coinfected with Hepatitis C virus
(HCV) has not yet fully elucidated. A 13-mo prospective study of the prevalence of
mucocutaneous manifestations in 110 Japanese hemophiliacs (53 HIV(+)/HCV(+), 53HIV(±)/
HCV(+) and four HIV(±)/HCV(±) patients) was performed. Kaposi's sarcoma and sexually
transmitted skin diseases including molluscum contagiosum, condyloma, and scabies were not
found in any of HIV-positive hemophiliacs in our study. The incidence of folliculitis, verruca,
seborrheic dermatitis, generalized eczema, oral candidiasis and herpes zoster was higher in HIV(+)
than in HIV(±) hemophiliacs (p < 0.05). HCV-related dermatoses such as lichen planus and
porphyria cutanea tarda were not observed in either in the HIV(+)/HCV(+) patients nor the
HIV(±)/HCV(+) group. These results indicate that the transmission pattern of HIV, not the
presence of HCV, may in¯uence the characteristics and prevalence of HIV-related mucocutaneous
manifestations.

Porphyria Cutanea Tarda: Frequency of Mutations in the Hemochromatosis and
Uroporphyrinogen Decarboxylase Gene in Patients from Germany and its Implications
for Public Health Services
S. Ayas,* P. Poblete,* D. HoÈller,*² T. C. Roos,*² F. K. Jugert,*² K. Lang,³ C. Fritsch,³
K. Bolsen,³ H. F. Merk,*² and J. Frank*²
*Department of Dermatology and ²Interdisciplinary Center for Clinical Research (IZKF), University Clinic
of the RWTH, Aachen, Germany; ³Department of Dermatology, Heinrich Heine University, DuÈsseldorf,
Germany
Porphyria cutanea tarda (PCT) represents the most frequent cutaneous disorder of porphyrin or
porphyrin-precursor metabolism in the world. The disease results from dicreased activity of the
enzyme uroporphyrinogen decarboxylase (UROD) which leads to photosensitization of the skin
due to deposition of intermediate metabolites along the heme biosynthetic pathway. Two major
forms of PCT are currently distinguished: Sporadic/acquired (type I) PCT without family history,
and familial/inherited (type II) PCT, resulting from mutations in the UROD gene and usually
inherited in an autosomal dominant fashion with incomplete penetrance. PCT is often associated
with hepatitis C virus (HCV) infection and hepatic iron overload, and approximately 80% of the
patients reveal hepatic siderosis. Recently, it has been demonstrated that two missense mutations in
the hemochromatosis (HFE) gene, H63D and C282Y, are tightly related with the occurence of
iron overload and hemochromatosis in PCT patients and, thus, play a crucial role in the
pathogenesis and course of sporadic PCT when inherited in a recessive fashion. Using PCR,
heteroduplex analysis, automated sequencing, and enzyme restriction digestion, we have studied
the occurence and frequency of UROD and HFE mutations in 53 German PCT patients and their
relatives when compared with 53 healthy control individuals of German origin. PCT patients
revealed a singi®cantly higher prevalence for H63D and C282Y alleles than the controls. Further,
six PCT patients (11.3%) were homozygotes or compound heterozygotes for H63D and/or
C282Y, respectively, whereas none of the controls carried the mutant HFE gene alleles in a
recessive fashion. In two patients, mutation analyses revealed novel mutations in the UROD gene
indicative of familial PCT. These data demonstrate the frequency of mutant HFE and UROD
gene alleles in German PCT patients for the ®rst time. As inheritance of two mutant HFE alleles is
a prognostic factor for the occurence of hemochromatosis, our studies might have an important
impact on prophylactic measures in health public services to screen and identify individuals at high
risk for the development of hemochromatosis.
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No Evidence of HTLV-I Infection in Patients with Mycosis Fungoides and Sezary
Syndrome
M. Pawlaczyk, K. Zimna, V. Filas, J. Breborowicz, and A. Gozdzicka-Joze®ak
Poznan, Poland
The involvement of human T cell lymphotropic virus type I (HTLV-I) in the etiology of
cutaneous T cell lymphomas (CTCL) continues to be controversial. The aim of the study was to
evaluate the role of HTLV-I in the pathogenesis of mycosis fungoides (MF) and Sezary Syndrom
(SS) in Polish patients. Thirty-nine patients with MF and six with SS were enrolled in the study.
The population of patients was not at high risk for HTLV-I infection. The diagnosis was
con®rmed by routine morphologic and immunohistologic examinations. DNA was extracted from
snap-frozen and paraf®n-embedded skin biopsies and from peripheral blood. Polymerase chain
reaction (PCR) was carried out for ampli®cation of different HTLV-I DNA regions. Primer sets
¯anking p19, U5, tax and pol genes were used in the investigation. The presence of HTLV-I
antibodies was examined in sera taken from 34 patients.using ELISA test. All skin and blood
samples did not show any HTLV-I proviral sequence integration. None of the sera samples was
positive for the presence of HTLV-I antibodies. The data achived indicate that HTLV-I is not
associated with MF and SS in the cases studied. Our research con®rms the observations that
HTLV-I does not seem to play a role as the etiologic agent in CTCL

Cross-Reactions of Contact Sensitized Human T Cells to Chemical Haptens on Single
Cell Clone Level
M. Koivuluhta, H. Alenius, and A.I. Lauerma
Helsinki, Finland
True allergic cross-reactions to hapten chemicals have not been possible to ascertain in human
allergic contact dermatitis, because cross-reactions can not be distinguished from concomitant
sensitizations. As animal or structure-activity models do not provide suf®cient information on
human chemical reactivity, we studied cross-reactions on single T cell level. Peripheral blood from
dinitrochlorobenzene (DNCB)-allergic volunteers was drawn, PBMC isolated with Ficoll method
and cultured in RPMI 1640 with IL-2. T cells were stimulated with dinitrophenyl (DNP),
DNCB's allergenic epidermal metabolite, in presence of irradiated autologous PBMC as APC. The
stimulation was done immediately after T cell isolation and 10±12 d later. T cell lines with highest
stimulation indices (SI) were cloned by limiting dilution to one cell per well. After culture the most
vigorous 200 clones were stimulated with DNP as above; 80 of these were DNP-speci®c. Twentynine clones with highest SIs were chosen for cross-reactivity studies. After antigen-speci®c
stimulation, 29 of 29 reacted to DNP, nine of 29 to DNCB, one of 29 to trinitrophenyl (TNP),
one of 29 to chloramphenicol and none of 29 to nickel sulphate. The majority of T cell clones
were CD8+CD45RO+. The method provides a tool to study true cross-allergies to contactsensitizing chemicals in humans, which is not otherwise possible.

Immunohistologic Studies of the Skin of Human Hand Allografts. Experience with Two
Patients
J. Kanitakis, D. Jullien, A. Claudy, J.P. Revillard, and J.M. Dubernard
Departments of Dermatology, Immunology, Surgery & Transplantation, HoÃp. Ed. Herriot, Lyon, France
In September 1998 and January 2000 our group performed the ®rst and third human hand
allografts. The recipients, a 48- (R1) and 36-y-old (R2) white man received one and two hand
allografts, respectively, from brain-dead donors with whom they shared the same blood group but
not all HLA alleles. Skin biopsies were taken from the grafted hands from day 5 up to the third
(R2) or the 17th month (R1) and examined immunohistologically in order to assess the quality of
the grafted skin and to monitor a possible graft rejection. Both patients presented an acute
(cutaneous) graft rejection around the 7±8th week postgraft, manifesting clinically with
erythematous macules over the allografted skin, and histologically with a dense dermal perivascular
mononuclear cell in®ltrate of recipient's origin (HLA-A24+); it was reversed with an increase of
the immunosuppressive treatment. Immunohistologically, the main cell types of the skin (cycling
keratinocytes, epidermal Langerhans cells, melanocytes, dermal dendrocytes, endothelial cells,
Schwann and smooth muscle cells) were present immediately postgraft. Epidermal Merkel cells and
neuro®lament reactivity within nerves were ®rst detected during the 12th and 15th months,
respectively, in parallel with the recovery of cutaneous sensitivity (R1). The density of Langerhans
cells was normal, and from day 77 the epidermis of the allograft (R1) harbored some Langerhans
cells of recipient's origin (HLA-A24+). During the 14th month, R1 presented erythematous, scaly
lesions mainly on the periungueal areas of the grafted arm; histologically they showed an aspect of
chronic lichenoid GVH, and were considered as chronic (cutaneous) graft rejection. Our results
show that in this composite tissue graft, skin biopsies readily reveal an acute or chronic graft
rejection; they also show that the allografted skin contains all essential cell types, including resident
cells of recipient origin, such as Langerhans cells, as well as axons, obviously growing from the
recipient into the nerve sheaths of the graft.

Identi®cation of Clonal T Cells in the Blood of Patients with Systemic Scleroderma and
Positive Correlation with Responsiveness to Photopheresis
L.E. French, S.R. Lessin, B. Benoit, D.G.B. Leonard, and A.H. Rook
Department of Dermatology, University of Pennsylvania, Philadelphia, U.S.A.
Systemic scleroderma (SSc) is a systemic autoimmune disorder of uncertain etiology and
pathogenesis. Recent studies have shown that cellular microchimerism resulting from the
persistence of fetal cells from prior pregnancies may be involved in its pathogenesis. As treatment
by photopheresis can induce anticlonotypic immunity and be effective in both advanced cutaneous
T cell lymphomas and SSc, we have searched for clonal T cell populations in patients with SSc.
Blood from 13 SSc patients was screened for clonal T cell receptor g (TCR g) gene
rearrangements using polymerase chain reaction (PCR) and automated high-resolution capillary
electrophoresis. All patients were treated by photopheresis, and clinical response to treatment was
evaluated in a blinded manner using a skin severity score (thickness). Clinical outcome and the
presence or absence of T cell clonality were then compared.
Analysis of TCR g gene rearrangements detected a monoclonal T cell population in the blood of
®ve of 13 (38%) SSc patients. When clonality status was compared with clinical outcome, T cell
clonality was found to be predictive of response to photopheresis, as four of six (67%) clone
positive versus one of ®ve (20%) clone negative patients experienced a clinically signi®cant (> 15%)
response to photopheresis.
These results show that a high proportion of patients with SSc have an expanded circulating
monoclonal T cell population, and such patients are more likely to respond to photopheresis. This
data suggests that screening SSc patients for T cell clonality by TCR g PCR and automated highresolution capillary electrophoresis may help predict their chances of responding to photopheresis.

341

342

Contact Allergy to Fragrances in Rosacea
T. Lunder and A. Kansky
Ljubljana, Slovenia
The aim of our study was to investigate the role of contact allergy to selected fragrance compounds,
known as possible constituents of creams used for skin care, in rosacea. One hundred randomly
selected female patients with rosacea have been patch tested with fragrance mix, the constituents of
the mix, as well as with their own skin care creams. A quantitative chemical analysis of selected
fragrance compounds in the incriminated products using gas chromatography was performed.
Seventeen of 100 female patients with rosacea had positive patch tests with fragrance mix and/or
its components. Among them, seven patients also had positive tests with their own creams. The
samples of creams belonging to ®ve of those seven patients have been shown ± using gas
chromatography ± to contain at least one target fragrance compound, to which the corresponding
patients have been sensitised. These ®ndings and the improvement of rosacea after stopping the use
of these products support the relevance of fragrance allergy in these ®ve patients. Our results
indicate the importance of contact allergy to fragrance compounds in female patients with rosacea.
Deterioration of rosacea following the use of skin care products should not be attributed only to
skin irritation. In such cases, patch testing should be considered.

Modulation of Angiogenesis and Inhibition of Matrix Metalloproteases for Rosacea
Treatment
P. Msika, J.C. Choulot, J. Courty,* and D. Barritault*
R&D Center, Laboratoires PharmascienceTM, Courbevoie, France; *Laboratoire CRRET, Paris 12, CreÂteil,
France
Rosacea is a chronic skin disease of adult characterized by facial ¯ushing, erythema, telangectasia,
and in¯ammatory papules and pustules. An increased of angiogenesis (proliferation and migration
of endothelial cells, matrix metalloproteinases, MMPs, overexpression) seems to play a key role in
the physiopathology of telangectasia. Thus, we have tested two active ingredients in the treatment
of telangectasia, genistein and speci®c pentapeptides from White Lupin.
The iso¯avone genistein is a naturally occuring plant compound almost found in soybeans which
has been reported to inhibit endothelial cells proliferation. This effect of genistein was con®rmed
on Human umbilical vein endothelial cells (HUVEC) treated with increasing concentrations of
genistein for 5 d. In these conditions, genistein was able to inhibit HUVEC proliferation (72.5 and
82% inhibition, respectively, for 800 and 2000 mg per ml), as determined by cells counting.
Moreover, in previous work, we have demonstrated that speci®c pentapeptides were able to
inhibit MMPs (-1, ±9 and ±3) production by irradiated human ®broblasts.
Taking in account, these in vitro data, we have tested in a clinical trial (20 patients with rosacea)
the effect a twice daily application (for 4 wk) of a X% soy iso¯avone and a X% MMPs inhibitor on
both telengectasia and erythema. The bene®c effects of these cosmetic treatment were registered by
the dermatologist (±9% telengectasia, ±28% erythema), as well by the patient itself (28%
telengectasia, ±26% erythema). These results were con®rmed by a multicentric trial on 100 patients
with different levels of rosacea.
In conclusion, these data clearly demonstrated that topical application of soybean iso¯avone
(genistein) and MMP inhibitor (speci®c pentapeptides) was effective in treating erythrosis,
couperosis and telangectasia.
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Punctate Keratoderma-Like Lesions on the Palms and Soles in a Patient with Chloracne:
a New Clinical Manifestation of Dioxin Intoxication?
A. Geusau, W. Jurecka, H. Nahavandi, J.B. Schmidt, G. Stingl, and E. Tschachler
Vienna, Austria
Polychlorinated aromatic compounds, of which 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is
considered one of the most potent, are persistent organic pollutants. Besides the most signi®cant
manifestation of dioxin intoxication in humans, e.g., chloracne, several other associated skin
conditions have been described. We report what we believe to be a novel skin manifestation of
TCDD intoxication in a 30-y-old woman severely affected by chloracne. In addition to chloracne
the patient developed punctate keratoderma-like lesions on the palms and soles. These lesions were
negative for human papillomavirus and histologically characterised by cone-shaped hyperkeratoses
invaginating, but not penetrating into the dermis. Squamous syringometaplasia of the eccrine
glands was observed in the immediate vicinity of these lesions. Both clinically and histologically,
these lesions were indistinguishable from what is described as keratosis punctata palmaris et plantaris
(KPPP). Keratinization within the duct of the eccrine sweat gland in the periphery of a keratotic
plug suggests that, in analogy to the fate of sebaceous glands, squamous metaplasia of eccrine sweat
glands occurs. Accordingly, these palmoplantar hyperkeratotic lesions may originate from sweat
glands, lacking glandular structures when clinically apparant. Although a coincidence of chloracne
and KPPP cannot be excluded, the possibility exists that in our patient toxic levels of dioxin are
causally involved in this disorder of keratinisation.

ASA Triad Versus ASA Pseudoallergy ± Different Entities?
M. Sticherling and I. KoÈnig
Kiel, Germany
Urticaria and various degrees of anaphylactoid reactions have been described following exposure to
acetyl salicylic acid (ASA). Salicylate intolerance in combination with asthma bronchiale and
polyposis nasi has been known for decades as ASS triad. Their relation as well as possible crossreactivity to other nonsteroidal anti-in¯ammatory drugs (NSAID) have not been studied. In this
study, 135 patients with suspected intolerance to ASA were studied in vitro using the cellular
antigen stimulation test (CAST-ELISA) and in vivo by oral provocation with suspected as well as
potentially cross-reactive NSAID (n = 38). IL-3 primed peripheral mononuclear cells were
stimulated in vitro with ASA or other NSAID together with and without complement split product
C5a. Release of sul®doleukotrienes was monitored in a speci®c ELISA. For oral provocation,
patients were exposed with the suspected drug as well as other NSAIDs by increasing dosage under
close clinical monitoring. Seventeen of 20 patients with polyposis nasi and/or other symptoms of
ASA triad were found cross-reactive to various NSAID of unrelated pharmacologic groups. In
contrast, patients with ASA or diclofenac intolerance presenting as either acute or chronic urticaria
were found to exclusively react to the eliciting drug (n = 17). CAST-ELISA was neither indicative
of isolated NSAID intolerance nor cross-reactivity when taking results of oral provocation as gold
standard. Accordingly, two clinically and pathogenetically different groups of NSAID intolerance
can be de®ned that require different therapy.

Predictive Value of Urinary N-Methylhistamine for Bone Marrow Involvement in
Mastocytosis
R. Heide, P. Riezebos, A.W. van Toornenbergen, P.G.H. Mulder, B. Tank, and A.P. Oranje
Rotterdam, The Netherlands
Thirty-seven patients with unexplained elevated levels of urinary N-methylhistamine undergoing
bone marrow biopsy were studied with respect to the diagnosis of mastocytosis and the
manifestation of the disease. The average level of N-methylhistamine in the urine of patients with
mastocytosis limited to the skin was 204.7 mmol per mol creatinine. N-methylhistamine in the
urine of patients with accumulation of mast cells in the bone marrow without the typical skin
lesions was 795.8 mmol per mol creatinine. In patients with mast cell accumulation in the bone
marrow and skin lesions, the average level of N-methylhistamine was 781.7 mmol per mol
creatinine. There is a signi®cant difference in the N-methylhistamine level in patients with mast
cell accumulation compared with those with no signs of mast cell accumulation in bone marrow
biopsy specimens. The likelihood of mastocytosis with mast cell accumulation in the bone marrow
at a given N-methylhistamine level was calculated. As a result of that a level of N-methylhistamine
level of 297 mmol per mol creatinine or higher may be considered an argument for obtaining a
bone marrow biopsy in patients suspected of having mastocytosis with mast cell accumulation in
the bone marrow.
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Fce-Receptor Autoantibodies in Patients with Chronic Urticaria: Correlation with
Clinical Presentation, Possible Trigger Factors and Response to Therapy
R. Webbecher, A. Kromminga,* P. Buck, E. Stoffel, K. Foitzik, I. Moll, and R. Paus
Department of Dermatology, University of Hosp Eppendorf, University of Hamburg, Germany; *Institute for
Immunology, Pathology & Molecular Biology GmbH, Germany
The demonstration of Fce-receptor autoantibodies (FcAAAÊ) in patients with chronic urticaria
(CU) has suggested an autoimmune pathogenesis in up to 30%. Here, we report our results of 61
Ê was seen in 32.8% of the
prospectivly examined out-patients (36 female, 25 male). FcAAA
Ê patients have special clinical
examined patients. We were interested to learn wether these FcAAA
Ê group, associated
or laboratory features and/or responses to standard treatments. In the FcAAA
angioedema was not found more frequent (40%) than in FcAAá patients (46.3%). Approximately
Ê group, 24% of patients pro®ted
85% of all patients kept an additiva-free diet. In the FcAA A
substantially from this, while in 12% a slight clinical bene®t was seen. This did not differ
signi®cantly from the FcAAá group. Also, no signi®cant differences were seen in the mean
Ê 24.5 vs 30.7 months in FcAAá patients), or IgE elevation (i.e., > 100
duration of urticaria (FcAAA
Ê 50% vs FcAAá 58.5%). In more than 50% the CU could be attributed to a possible
KU, FcAAA
cause: 20% infections (two candida, two sinusitis), 15% associated in¯ammatory diseases, 15%
pseudoallergic or physical trigger factors, in one patient urticaria resolved spontaneously. In
FcAAá patients we found in 41.2% physical or pseudoallergic trigger factors (seven urticaria
factitia, two cholinergic urticaria, one solar, one pressure, one cold urticaria, ®ve pseudoallergic),
14.6% infections, two chronic angioedema, one food allergy, one autoimmune disease of thyreoid,
Ê , no
but in 31.7% no pathologic ®ndings. Thus, while a third of patients with CU is indeed FcAAA
evident correlation between various etiologic aspects could be elucidated. In both groups
Ê
H1antihistamines suf®ced for achieving satisfactory clinical improvement in most patients (FcAAA
55% vs FcAAá 78%). However, the data suggest that FcAAá patients with CU may be relatively
more responsive to antihistamines. Surprisingly after elimination of trigger factors no further
Ê vs 19.5% of FcAAá patients. In summary, it remains an
medication was required in 45% of FcAAA
open question, wether FcAA really play a decisive role in CU pathogenesis or treatment response.

Rapamycin Reduces Proliferation and Viability of Human Mast Cells
L. Preussner and K. Hartmann
Cologne, Germany
New immunosuppressive agents such as cyclosporin A, tacrolimus, and rapamycin are increasingly
used for the treatment of cutaneous diseases. However, the effect of these substances on different
in¯ammatory cells is not fully understood. In this study, the effect of rapamycin on proliferation
and viability of human mast cells was investigated and compared with dexamethason, cyclosporin
A, and tacrolimus. Proliferation of primary cord blood-derived mast cells (CBMC) and the human
mast cell line HMC-1 was measured by microscopic counting of the cells and incorporation of
BrdU. To assess the viability of human mast cells, the uptake of PI and binding of annexin-V was
investigated by ¯ow cytometry. In addition, the effect of rapamycin on the expression of c-kit, the
receptor of the growth factor SCF, was studied by ¯ow cytometric analysis. Rapamycin strongly
inhibited the proliferation of CBMC and HMC-1 cells in a dose-and time-dependent manner
(0.01±1 mg per ml, 48±96 h). In CBMC, but not in HMC-1 cells, rapamycin also induced apoptosis
as shown by an increased binding of annexin-V after 48 h. In contrast, dexamethason (0.01±1 mg
per ml), cyclosporin A (0.01±1 mg per ml), and tacrolimus (0.1±1 mg per ml) had no signi®cant
effect on the proliferation and viability of human mast cells. Rapamycin and tacrolimus both
induced an increased expression of c-kit on HMC-1 cells (0.1±1 mg per ml, 48 h). Thus, in contrast
to other immunosuppressive agents, rapamycin selectively reduces proliferation and viability of
human mast cells, and may therefore potentially be used for the treatment of mast cell disorders.

Increased Release of Mast Cell Tryptase in Atopic Dermatitis ± Dermal Microdialysis
Studies
U. Neisius, M. Fartasch, G. Heyer, P. Skov, L.J. Petersen, and M. Schmelz
Erlangen, Germany and Kopenhagen, Denmark
The role of histamine in the pathogenesis of atopic dermatitis (AD) is still poorly understood. The
discovery of proteinase activated receptors (PAR) on in¯ammatory cells and nociceptors has
renewed the interest in mediators activating these receptors, such as mast cell tryptase. We sought
to measure intradermal concentrations of mast cell mediators in-vivo and correlate these
concentrations to vascular and sensory effects in unaffected skin of AD and controls. Plasmapheresis
®bers were inserted intradermally (nonlesional skin), perfused with Ringer's solution. Then skin
was stimulated via the microdialysis ®bers with codeine (0.003±3 mg per ml). At intervals local
vasodilation was measured by laser Doppler imager. In the dialysate concentrations of protein,
histamine and tryptase were assessed. The intensity of codeine-induced pruritus was rated on a
numerical scale. The protocol (n = 9, controls and AD) was repeated, but cetirizine (H1antagonist) was added. Codeine-induced mast cell degranulation caused a smaller axon-re¯ex ¯are,
less pronounced protein extravasation and pruritus of similar intensity in AD compared with
controls. Cetirizine suppressed the axon-re¯ex ¯are in both groups, whereas pruritus was abolished
in the healthy subjects only, but remained above scratch threshold in AD. Baseline and stimulated
tryptase concentrations were about 2fold higher in AD, whereas codeine-stimulated histamine
concentrations did not differ signi®cantly. Cetirizine did not affect tryptase concentrations in
controls, but led to a further increase in AD. We conclude that mast cell mediators other than
histamine induce pruritus in AD. Our results suggest that tryptase could be a candidate for this
mediator, possibly via activation of PAR-2 receptors on chemonociceptors. It remains to be
established whether the elevated tryptase concentrations also contribute to the in¯ammatory
changes observed in AD.
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Cutaneous Field Stimulation (CFS) in Treatment of Severe Localized Itch
J. Wallengren and B. Larsson
Lund, Sweden
The sensation of itch can be extremely severe and distressing. Sensory C-®bers are involved in the
pathophysiology of itch. Cutaneous ®eld stimulation (CFS) uses a ¯exible plate (W cm) with 16
needle-like electrodes to electrically stimulate nerve ®bers in the super®cial skin with a constant
current (0.8 mA).Ten patients with localized itch (seven brachioradial pruritus, two notalgia
paresthetica and one neurodermatitis) and three with generalized pruritus (prurigo nodularis and
mycosis fungoides) used CFS for 20 min once daily for 5 wk. Occurrence and distribution of
sensory nerve ®bers was studied in skin biopsies from the itchy skin before and after the treatment.
Immunocyto-chemistry for calcitonin gene-related peptide and a panneuronal marker (PGP 9.5)
was performed. The generalized itch did not respond to CFS-treatment. Mean values of the visual
analogue scale (VAS) in patients with localized itch were reduced from 81% before the treatment
to 35% at the end of the ®fth week. Improvement was reported during the second week of
treatment. CFS seems to be an alternative to topical capsaicin in combating localized itch.

Chronic Actinic Dermatitis: A Case Report and Immunohistologic Analysis in its Early
Phase
K. Matsushita, C. Koga, Y. Aragane, A. Kawada, A. Maeda, F. Tamaki, M. Yoshida, and T.
Tezuka
Department of Dermatology, Kinki University School of Medicine, Osaka, Japan
Chronic actinic dermatitis (CAD) has been regarded to be mediated by delayed-type
hypersensitivity (DTH) reactions. However, there have been only less numbers of knowledge
about action of immunocompetent cells by its onset. Therefore, a 61-y-old Japanese man with
CAD was irradiated on the trunk skin with a minimal erythemal dose of UVA and of UVB,
respectively, and biopsy specimens taken 24 h thereafter were applied to immunostaining. Whereas
almost equal numbers of T cells expressing either CD4 or CD8 were observed in the dermis of the
UV-exposed sites, there were marked differences in their distribution. Whereas UVB exposure
resulted in in®ltration of CD1a+ dendritic cells (DC), CD4+ and CD8+ T cells mainly in papillary
dermis, all those immunocompetent cells broadly distributed in upper to middle dermis upon UVA
exposure, suggesting that vertical sphere of presumed DTH responses in CAD largely depends on
wavelength of UV. Among various kinds of immunocompetent cells, CD8+ T cells, in particular,
are known with the capacity to induce tissue destruction by executing apoptosis of target cells.
Thus, we next focused whether in®ltration of CD8+ T cells to epidermis correlates with apoptosis
of keratinocytes. Therefore, serially sliced specimens derived from the UVA-or UVB-exposed site
were applied to in situ TUNEL assays or to immunostaining with an antibody directed against
CD8, which showed apoptosis of keratinocytes residing in a close proximity to CD8+ T cells,
suggesting that apoptosis of keratinocytes is attributed to in®ltration of CD8+ T cells. Taken
together, our present study demonstrates that (1) depth of UV-induced DTH in CAD might
correlate with wavelength of UV, and (2) migration of CD8+ T cells to epidermis may lead to
apoptosis of keratinocytes. This may represent one of strategies in CAD to induce photosensitivity
conditions, by which UV initiates the deleterious, long-lasting DTH responses.

PUVA Induced Cell Cycle Arrest at G2/M Involves Activation of Kinases Related to PI
3-Kinase
I. Kuntze, and T. Herzinger
Munich, Germany
In response to DNA damage, eukaryotic cells arrest at distinct checkpoints prior to critical cell
cycle transitions in order to allow for repair of the damaged DNA and thereby maintain genomic
stability. Kinases related to phosphatidyl-inositol (PI) 3-kinase, like the product of the ATM gene
(mutated in ataxia teleangiectasia), have been shown to be critical upstream regulators of DNA
damage checkpoints. Several DNA damaging agents are used for the treatment of hyperproliferative and in¯ammatory skin diseases, including the combination of psoralen (8-MOP) and UVA
irradiation (PUVA). We are studying the role of DNA damage checkpoints in the antiproliferative
effect of PUVA treatment. A human keratinocyte cell line (HaCaT) was treated with 8-MOP
(0.1 mg per ml) and irradiated with different doses of UVA. The cell cycle pro®le was assessed by
¯ow cytometry 24 h thereafter. 8-MOP plus doses of 0.05±1 J per cm2 UVA caused keratinocytes
to accumulate in the G2 phase of the division cycle, indicating that PUVA activates the G2/M
DNA-damage checkpoint and prevents mitotic entry. To assess the percentage of cells entering
mitosis, cells were synchronized in metaphase with nocodazole for 16 h following PUVA
treatment. Mitotic ®gures were scored after staining of cellular DNA with DAPI. 8-MOP plus 0.1
J per cm2 UVA caused a reduction of metaphase cells to 26%, as compared with 32% in untreated
controls. This block of mitotic entry was abrogated if cells were treated with wortmannin, a
speci®c inhibitor of PI 3-K like kinases, prior to PUVA. Our results suggest that PI 3-K like kinases
are involved in the signalling pathway causing cells to arrest at G2/M following DNA damage by
PUVA.

Marked Suppression of UV Erythema by Combined Oral Administration of Both
Mizolastine and Acetyl Salicylic Acid and In Vitro Evaluation of the Anti-In¯ammatory
Effects of Mizolastine
R. BoÈckelmann, J.-U. Grundmann, B. Bonnekoh, and H. Gollnick
Department of Dermatology and Venereology, O.-v.-Guericke University, Magdeburg, Germany
UV light can exert a variety of hazardous effects, such as skin cancer and premature skin ageing.
Strong evidence exists that UV light can suppress the immune system both in a local and systemic
way. In order to evaluate anti-in¯ammatory effects of a nonsedative histamine H1-receptor
antagonist mizolastine on UV-induced in¯ammation, we studied its possible preventive effect with
regard to the release of the in¯ammatory cytokines IL-1a, IL-6, and to TNFa from HaCaT
keratinocytes under various UV treatment modalities. Moreover, a randomized, double-blind,
four-arm, cross-over study was conducted in 10 healthy young female volunteers (skin type II,
nonsmoker, BMI 19±25) comparing the UV-sensitivity under mizolastine (10 mg), acetyl salicylic
acid (ASA, 250 mg), indomethacin (50 mg) or a mizolastine (10 mg)/ASA (250 mg) combination.
The trial was performed by applying 2x the individual MED for UVB, UVA, and simultanous
UVA/B radiation. Before and 24, 48, 72 and 96 h after the UV exposure, erythema was monitored
by a conventional visual scale as well as chromametry.
The clinical trial demonstrated that all three drugs were effective in suppressing the UVB-,
UVA-, and UVA/B-erythema; however, the strongest effect was seen under the combined
treatment with ASA and mizolastine.
In vitro we found that mizolastine (10±100 nM) did not effect the IL-1a and IL-6 release when
HaCaT keratinicytes were exposed up to 10 J per cm2 UVA or up to 30 mJ per cm2 UVB.
However, IL-1a, IL-6 and TNF-a releases from HaCaT keratinocytes were abolished by 10 nM ±
100 nM mizolastine under an exposure of 10 J per cm2 UVA-1.
Based on these data mizolastine exhibits anti-in¯ammatory properties in HaCaT keratinocytes in
vitro on UVA-1 and on UVB/A irradiated skin in vivo. Thus, given the known facts that ASA
primarily inhibits the cyclo-oxygenase and mizolastine the 5-lipoxygenase pathway, the
combination of both can be highly recommended as a protective against UV-erythema
development. Furthermore, the unwanted side-effect pro®le of this combination is lower than
that of indomethacin.
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Unlike UVB, UVA-1 Radiation Does Not Activate HIV in Human Skin
J. Krutmann, I. Dougherty, H. Plettenberg, B. Dawson, and P.D. Cruz Jr
Dallas, Texas, USA and DuÈsseldorf, Germany
The safety of ultraviolet (UV) B or PUVA in the treatment of HIV+ patients with skin diseases
remains controversial. On the one hand, clinical studies have not shown dramatic adverse effects on
immune status or plasma viral load. On the other hand, laboratory studies have shown that UVB or
PUVA can activate HIV in cultured cells and transgenic mice. Indeed, using a quantitative PCRbased assay for measuring HIV-1 (gag) in skin, we have shown that UVB administered in vivo or in
vitro in suberythemogenic doses can activate the virus in lesional or nonlesional skin of seropositive
patients with psoriasis. In vitro action spectrum studies have revealed that UVA-1 (340±400 nm)
radiation does not activate HIV. This observation together with the increasing use of UVA-1
irradiation for T cell-mediated skin diseases led us to evaluate the ef®cacy and safety of UVA-1
phototherapy for HIV + patients with psoriasis. We have observed that a high-dose UVA-1
regimen (130 J per cm2) was ef®cient in clearing psoriasis in three of three patients after 15±20
exposures. In one patient, maintenance therapy with a total of 41 exposures was required. In order
to assess the safety of UVA-1 phototherapy, paired lesional and nonlesional skin specimens (4 mm)
were procured from these patients prior to whole body irradiation from skin areas that were treated
locally with a single dose of UVB (150 mJ per cm2), UVA-1 (130 J per cm2), or sham radiation.
RNA was extracted and HIV measured. Consistent with previous studies, UVB-treated skin
showed 6-to 15-fold rises in HIV count compared with unirradiated skin. By contrast, there were
no differences in the HIV count of UVA-1-treated versus unirradiated skin. There were also no
increments in the skin viral counts after 41 total body UVA-1 radiation exposures. We conclude
that UVA-1 phototherapy is effective for the treatment of psoriasis in HIV+ patients. Unlike UVB,
UVA-1 does not activate HIV in human skin and thus, from the perspective of safety, may be the
phototherapy of choice in HIV+ patients.

Hybrid Cell Vaccination of Patients with Metastatic Melanoma Leads to the Expansion
of Highly Active Antigen Speci®c Cytotoxic T Lymphocytes
G. Herberth, W. Sterry, P. Walden, and U. Trefzer
Department of Dermatology and Allergy, ChariteÂ, Humboldt University Berlin, Germany
Treatment of cancer patients with a vaccine generated by fusion of autologous tumor cells and
allogeneic dendritic cells is a promising new approach to cancer immunotherapy. We have treated
seven HLA-A1 and/or HLA-A2 positive patients with metastatic melanoma with subcutaneous
injections of individually prepared hybrid cells in intervals of four weeks and have asked the
question, whether antigen-speci®c CTLs could be expanded. For this purpose, we have applied a
sensitive ¯ow cytometry based method where antigen-speci®c CD8+ lymphocytes activated by
their respective peptides (Tyrosinase, MAGE-1, MAGE-3, gp100, MART-1/Melan A) can be
detected by their intracellular IFNg expression. The patients PBMCs were analyzed before
treatment and after 24 and 48 h. In all patients peptide speci®c cells could be detected. The ranges
were 0.02% to 0.9% for Tyrosinase, 0.01% to 0.02% for MAGE-1, 0.01% to 0.86% for MAGE-3,
0.01% to 0.26% for gp100 and 0.01% to 6.5% for MART-1/Melan A. These CTLs were further
characterized as being CD8+, CD28±, CD45RO+, CD45 RA±, CD28±, CD56± and CD69+. The
several fold increase seen in four of seven patients after vaccination corresponded clinically with
either stabilization of disease or tumor regression, indicating that these CTLs might be mediating
the antitumor response. Magnetic bead (MACS) sorted IFNg producing cells displayed a high
degree of speci®c lysis of peptide pulsed target cells in cytotoxicity assays. Moreover, in cultures of
tumor in®ltrating lymphocytes isolated from metastasis in the course of the vaccination high
percentages of antigen-speci®c CTLs were found that were also capable of killing appropriate
target cells. By using autologous tumor cells as part of the hybrid cell vaccine, this approach is
designed to induce tumor speci®c CTLs against known as well as against unknown antigens. Our
results indicate that this approach indeed leads to the expansion of CTLs as detected by de®ned
antigens. These CTLs can be found in the peripheral blood as well as in the tumor, are of a
memory phenotype and are highly active in speci®c killing assays.
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Therapeutic Ef®ciency of Melanoma-Speci®c Lymphocytes
N. LabarrieÁre, M. -C. Pandol®no, N. Gervois, A. Khammary, and B. Drenoand F. Jotereau
Nantes, France
The identi®cation of melanoma-associated antigens recognized by T lymphocytes has opened the
way to perform active and adoptive therapies of cancers. In addition, high avidity tumor antigen
speci®c cytotoxic T lymphocytes (CTL) are expected to be essential for antitumor responses, as
shown for antiviral CTL responses in vivo. Interestingly, recent techniques such as intracellular
cytokine labeling and the use of soluble MHC-peptide complexes have made it possible to
visualize, sort and characterize tumor speci®c cells from the blood or tumors of cancer patients, and
thus to check the ef®ciency of immunotherapy protocols.
Passive cellular therapy using ex-vivo expanded tumor-in®ltrating lymphocytes (TIL) was
initially developed by Steven Rosenberg's group who reported objective tumor regressions in
melanoma patients. Our group has developed a culture method allowing a rapid expansion of TIL
from all melanoma patients tested. Therefore, two clinical protocols using such TIL have been
performed in Nantes. The ®rst phase I assay, performed on six metastatic stage IV melanoma
patients, showed the absence of TIL toxicity and tumor regressions in four patients. A randomized
phase III protocol including 88 patients was then performed to check the ef®ciency of an adjuvant
therapy with TIL on the relapse and the global survival of stage III melanoma patients. Clinical
evaluation (performed on a 3-y period), showed an increase in global survival, almost signi®cant
(p = 0.059). Using intracellular labeling, we could evaluate the fraction of melanoma-speci®c
lymphocytes among TIL from 26 patients infused with TIL + IL-2. We detected the presence of
melanoma-speci®c lymphocytes among 18 out of the 26 patients tested. The fraction of speci®c
lymphocytes was very variable: from 0.3 to 10%. We demonstrated that relapses were less frequent
in the group of patients infused with melanoma-speci®c lymphocytes (p = 0.018). These results
represent the ®rst demonstration of the therapeutic bene®t of an adoptive transfer of tumor reactive
T cells to melanoma patients. According to this study, as the growth of tumor-speci®c T cells could
not be controlled in our culture conditions, we developped a new method allowing the expansion
of pure populations of highly tumor-reactive cells with de®ned antigen speci®city.

First Experiences with the Topical Immune Response Modi®er Imiquimod for the
Treatment of Cutaneous Melanoma Metastases
A. Steinmann, J.O. Funk, T. Berger, C. Maczek, G. Schuler, and P. von den Driesch
Erlangen, Germany and Hamburg, Germany
Cutaneous melanoma metastases are a therapeutic problem whenever curative surgery or
radiotherapy is not an option. Imiquimod (Aldara 5% cream), a novel immune response modi®er,
leads to release of the cytokines interferon-a, interleukin-1b, interleukin-6 and tumor necrosis
factor-a. A topical peparation approved for treatment of viral warts has shown therapeutical
ef®cacy against super®cial basal cell carcinoma. A proposed mechanism of action is that local
in¯ammation leads to apoptosis of tumor cells and dendritic cell-mediated antigen-presentation
thus inducing a cytotoxic T cell response. We examined the ef®cacy of Imiquimod on skin
metastases of six patients suffering from malignant melanoma AJCC III/IV. Epifocal Imiquimod
was applied three times a week for at least 1 mo followed by at least 3 mo observation. Clinical
results were one case of complete resolution of treated lesions, two cases of stable disease with
intermittent reduction of tumor growth and local tumor control over 9 mo and 6 mo, respectively.
The other three cases showed progressive disease. Local skin irritation was the only therapy-related
adverse effect noted. Histologic examination of responding lesions demonstrated apoptotic tumor
cells surrounded by a predominant CD8+ T cell in®ltrate. We feel that this novel approach to treat
cutaneous melanoma metastases should be investigated further.
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Dapsone-Toxicity: Is there any Relationship Between Individual Susceptibility and
CYP2E1/MPO/NAT1/NAT2 Genotypes?
Y. Kawakubo, S. Tamiya, Y. Sasao, B. Bloemeke, H. Merk, and A. Ozawa
Isehara, Japan and Aachen, Germany
Dapsone (4,4¢-diaminodiphenyl sulfone, DDS) is a useful reagent widely used for the treatment of
several in¯ammatory and bullous skin diseases, however, the treatment is sometimes limited
because of its severe side-effects. The toxicity is supposed to be caused by its active metabolite
namely hydroxylamine derived from DDS through oxidation. We hypothesized the balance
between activating and detoxifying pathways may play an important role to determine individual
susceptibility. Dapsone is oxidized by CYPs, especially CYP2E1 and 3A4. Therefore, we
investigated genetic polymorphism of CYP2E1 in terms of Rsa I, Dra I and Hha I restriction site.
Genotyping of N-acetyltransferase (NAT) 1 and NAT2 were also performed for representative
detoxifying system. DNA samples from 13 patients are checked using PCR-RFLP method. Four
patients suffered from liver dysfunction during the drug therapy. Three of four patients with liver
dysfunction had slow NAT1 genotype. Two of them were classi®ed as heterozygote in terms of
CYP2E1 Rsa I/Dra I implying that the contribution of CYP2E1 in the activation might not be
likely. In the patient group without liver dysfunction, no signi®cant difference was seen in NAT1.
NAT2, CYP2E1 Rsa I, Dra I, Hha I restriction sites polymorphism compared with normal
subjects. Additionally, myeloperoxidase (MPO) Aci I polymorphism was checked among the
patients, however, there was no signi®cant difference in distribution between groups with and
without liver dysfunction. These data imply that NAT1 slow acetylating genotype may be one of
predisposing factor for the liver dysfunction due to DDS and the activation may caused by other
enzyme(s) that have not yet been examined in this study, for example CYP3A4.

Highly Differentiated Skin Equivalent Model for High Throughput Screening of Topical
Therapeutics
P. Hayden, R. Jackson, M. Klausner, and J. Kubilus
MatTek Corporation, Ashland, Massachusetts, U.S.A.
EpiDermTM is an in vitro organotypic human skin model cultured at the air/liquid interface to
produce a three-dimensional tissue with a stratum corneum possessing a barrier function similar to
native epidermis. The model is suitable for topical application of creams or lotions, and has found
use in applications including cytotoxicity, irritation, and/or ef®cacy screening of topical
pharmaceutical or cosmetic products and ingredients. EpiDerm is presently produced on cell
culture inserts, which can be handled and manipulated individually. This abstract describes two
experimental formats in which the tissues are cultured on one-piece 24-well or 96-well plates
suitable for high-throughput applications. Histologic evaluations show the experimental formats
produce tissues that are indistinguishable from the standard format. To demonstrate the utility of
the model, TNF-a secretion in response to topically applied phorbol ester (PMA) was measured by
ELISA. PMA is a powerful tumor promoter that acts primarily via interaction with protein kinase
C and has been shown to upregulate TNF-a expression. PMA treatment resulted in a 1.7±2.4 fold
increase in TNF-a secretion but had no effect on tissue viability, as indicated by the MTT viability
assay. In addition, high quality total RNA (absorbance ratio at 260/280 nm were 1.8±2.1; agarose
gel electrophoresis ribosomal RNA bands were distinct and well de®ned) was extracted and
puri®ed from the tissues utilizing a procedure based on GSCN lysis and immobilization on glass®ber ®lters. RNA yields averaged 46.2 mg per cm2 tissue. These data indicate that the new
experimental EpiDerm formats may ®nd utility in high-throughput screening applications such as
in monitoring speci®c mRNA levels or the effects of PKC inhibitors and/or similar
pharmaceutically important cellular targets.

Cutaneous Microdialysis as a Useful Technique to Evaluate Drug Concentrations in the
Skin
S.A. Bielecka-Grzela and A. Klimowicz
Nowak Department of Dermatology, Pomeranian Academy of Medicine, Szczecin, Poland
From the dermatologic point of view the concentrations of the antibacterial drug in the skin is of
paramount importance. Microdialysis is a relatively new technique to determine drug
concentration in the skin.
The aim of the study was to evaluate the o¯oxacin concentrations in plasma and skin following a
single oral dose of 0.4 g. Drug concentrations in skin was assessed by cutaneous microdialysis.
The study was performed in eight healthy adult male volunteers. Linear microdialysis ®bres with
cut-off of 2 kDa were inserted into forearm skin and perfused with Ringer's solution. The
concentrations of unchanged drug in dermal microdialysates and blood plasma were determined by
high performance liquid chromatography with spectro¯uorometric detection.
Mean maximum o¯oxacin concentrations in plasma and microdialysates of 3.44 and 1.46 mg per
liter were achieved after 1.75 and 2.0 h, respectively. The mean recovery of microdialysis as
assessed by retrodialysis was about 0.31.
Based on these results cutaneous microdialysis seems to be a useful technique to evaluate drug
concentration in the skin.

Triamcinolone Acetonide in Transfersomesq Induces Less Skin Atrophy than an
Equipotent Dosage of a Commercial Drug Formulation
J. Lehmann, S. Paul, M. Rother, G. Cevc, H. Fesq,* A. GloÈckner,* I. Erdmann,* J. Ring,* and D.
Abeck*
IDEA AG and *Dermatologische Klinik am Biederstein TUM, MuÈnchen, Germany
Transfersomesq are ultra deformable, mixed lipid aggregates that penetrate the skin ef®ciently
when applied nonocclusively. Triamcinolone acetonide is therefore transported into the organ
more ef®ciently by Transfersomesq than by commercial preparations. Preclinical studies in mice
had shown that locally induced skin atrophy after daily application of triamcinolone acetonide
(TAC) for 2 wk (except on weekends) produced 10% less reduction in ear thickness using TAC in
Transfersomesq compared with a commercial lotion containing TAC.
To con®rm the trend in humans, a randomized, observer-blinded, placebo-controlled trial with
25 participating volunteers was conducted. The primary objective of this clinical trial was to
evaluate the main side-effect of glucocorticoids, skin atrophy, after chronic topical administration
of bioequivalent dosages of TAC in Transfersomesq and of TAC in a conventional creme.
Skin atrophy was quanti®ed by ultrasound measurement and visual assessment (scores) during
the 6 wk application period (application twice daily, including weekends) and a 3 wk recovery
period. Transfersomesq without active ingredient (placebo) did not induce any skin atrophy, as
determined after 3 and 6 wk of twice daily topical administration. In contrast, the commercial
creme induced 19±21% reduction in skin thickness compared with only 11±12% reduction after
administration of TAC in Transfersomesq for 3 and 6 wk, respectively. The results indicate a
substantially improved risk-bene®t ratio for the TAC-Transfersomeq formulation compared with a
bioequivalent dosage of conventional creme.
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Successful Treatment of Actinic Keratosis with Imiquimod Cream 5%
E. Stock¯eth, B. Benninghoff, T. Meyer, and E. Christophers
University of Kiel, Department of Dermatology; 3M-Medica Borken and IPM-Hamburg, Germany
Actinic keratoses (AK) are epidermal tumors, which result from the proliferation of transformed
neoplastic keratinocytes. The risk of progression into a squamous cell carcinoma (SCC) has been
estimated to be in the range of 0.125% to 20% per year. AK are routinely treated by destructive
procedures such as cryotherapy, electrodesiccation or topical 5-¯uorouracil which are usually very
painful and had a high recurrence rate.
Imiquimod (IQ), a new local immune modi®er, has demonstrated both antiviral and antitumor
activity by increased expression of IFN-a, Il-6 and IL-8. To elucidate if IQ is an effective
treatment of AK we treated 10 patients with AK over 6±8 wk. Skin biopsies were taken before and
after treatment. A follow-up period of up to 2 y was included. The patients were treated three
times a week until all AK developed a mild erythema. After this we reduced the therapy to two
times a week. Between 6 and 8 wk of treatment all AK lesions were successfully cleared with no
recurrences during the follow-up periods. Histologically no apparent signs of persisting AK could
be detected. All patients developed a mild erythema, two patients reported about itching. As the
immune system is proposed to play an important role in controlling the development of AK and its
transformation into SCC, imiquimod, a potent immune response modi®er, seems to be a new ideal
candidate therapy.

Improved Risk-Bene®t Ratio for a Triamcinolone Acetonide Transfersomeq
Formulation in Comparison to a Commercial Triamcinolone Acetonide Formulation
H. Fesq, A. GloÈckner, D. Abeck, J. Ring, J. Lehmann,* M. Rother,* and G. Cevc*
Dermatologische Klinik am Biederstein TUM and *IDEA AG, MuÈnchen, Germany
Transfersomesq are ultra ¯exible, mixed lipid aggregates that penetrate the skin ef®ciently when
applied nonocclusively and therefore have the potential to improve the transcutaneous transport of
triamcinolone acetonide (TAC) in comparison to conventional preparations of the drug. In
preclinical experiments using the arachidonic acid-induced mouse ear edema assay, 70% edema
suppression was achieved with TAC in Transfersomesq whereas the same drug dosage in
conventional lotion resulted only in 40% edema suppression.
A clinical trial was therefore conducted to determine the ef®cacy of TAC in two commercial
formulations compared with triamcinolone acetonide in Transfersomesq at a 10 times lower dose.
Twenty volunteers participated in this randomized, observer-blinded, placebo-controlled trial.
Ef®cacy was determined using the UVB-erythema test and the skin blanching assay. To con®rm
the primary study hypothesis, the sum of visual scores for the UVB erythema assay was tested for
statistical equivalence.
The con®rmatory test for equivalence of TAC in creme and ointment to TAC in
Transfersomesq revealed statistical signi®cant equivalences of erythema syppression for 2.5 mg
per cm2 TAC in Transfersomesq to both 25 mg per cm2 TAC in creme and 25 mg per cm2 TAC in
ointment. In contrast to the effects on UVB-induced erythema, the creme induced signi®cantly
more pronounced skin blanching as compared with TAC in Transfersomesq and in ointment, with
a maximum effect 8 h after drug application. As skin blanching results from dermal corticosteroidinduced vasoconstriction the reason for this observation could be either due to different kinetics of
drug absorption from the different formulations or due to less amount of TAC reaching the lower
skin layers. The results indicate a signi®cantly improved risk-bene®t pro®le for the Transfersomeq
formulation.
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No Clinical Effect of a Speci®c LTB4 Receptor Antagonist (VML295) in the Treatment
of Psoriasis
J.M. Mommers, P.E.J. van Erp, and P.C.M. van de Kerkhof
Department of Dermatology, University Hospital Nijmegen, The Netherlands
Because of its important role in in¯ammatory processes, inhibition of the activity of LTB4 in order
to treat in¯ammatory diseases has been the object of several studies during the last decade. The use
of LTB4 blockers has also been studied for the treatment of psoriasis. So far, some 5-lipoxygenase
inhibitors, which reduce the availability of LTB4, have been studied, with mixed results: some
authors claim an antipsoriatic effect, whereas others failed to show such an effect.
Recently, a new speci®c oral LTB4 receptor antagonist, VML 295 (LY-293111), was developed.
This compound provided a new approach to antagonise LTB4 in vivo in psoriasis. Several studies
have shown profound effects of VML 295 in vitro and in vivo. Epidermal PMN accumulation and
epidermal hyperproliferation, induced in vivo by the epicutaneous application of LTB4 to healthy
volunteers was strongly inhibited by VML 295, and chemotactic activity and calcium generation
were inhibited as well. The ex vivo LTB4 induced CD11b up-regulation on peripheral blood
PMNs of these volunteers was blocked.
This blocking was also seen in a double blind randomised study in which patients with psoriasis
were treated with VML 295 or placebo for 4 wk: CD11b upregulation was completely inhibited in
the VML 295 group, but not in the placebo treated patients. However, this study also showed that
the overall severity of psoriasis, represented by the PASI, was not signi®cantly different between
treatment groups after 4 wk of treatment. In a more recent double blind randomised, placebo
controlled study, patients were treated up to 8 wk, but again, no signi®cant change in the PASI was
seen. Epidermal parameters for differentiation, in¯ammation, and basal proliferation, as measured
by ¯ow cytometry, were not in¯uenced either. Moreover, VML 295 was not able to prevent a
relapse, as studied in these patients after clearance induction of one plaque with clobetasol under
hydrocolloid occlusion.
Based upon the mixed results in the past on LTB4 receptor antagonists and our recent studies
with a new speci®c compound, we conclude that although a LTB4 receptor antagonist has
profound effects on in¯ammation parameters, its clinical ef®cacy is disappointing. Therefore, we
feel that further studies on LTB4 receptor antagonists for the treatment of psoriasis are not
indicated.

Differential Expression of Inhibitory Effects of Arotinoids on tRNA Maturation
D. Drainas, E. Papadimou, A. Monastirli, and D. Tsambaos
Departments of Biochemistry and Dermatology, University of Patras, Greece
Ribonuclease P (RNase P) is an umbiquitous ribonucleoprotein that endonucleolytically cleaves all
tRNA precursors to produce the mature 5¢ end. The purpose of this study was to investigate the
effects of ®ve arotinoids (Ro 13±7410, Ro 15±0778, Ro 15±1570, Ro 13±6298, Ro 40±8757) on
RNase P activity using a cell free system derived from the slime mold Dictyostelium discoideum as an
in vitro model. RNase P activity assays were carried out as previously described using an in vitro
labeled transcript of the S. pombe tRNAser gene supSI as substrate. All tested arotinoids but one (Ro
40±8757) were capable of inhibiting RNase P activity. The type of the inhibition was further
elucidated by detailed kinetic analysis which showed that arotinoids behave as classical competitive
inhibitors with Ki values 4.35, 3.6, 2.8, 0.045 mM for Ro 13±6298, Ro 15±1570, Ro 15±0778,
Ro 13±7410, respectively. Ro 13±7410 was 62, 80 and 97 times more potent in inhibiting the
enzyme activity, as compared with Ro 15±0778, Ro 15±1570 and Ro 13±6298, respectively.
These results project the signi®cance of the acidic polar terminus in the arotinoid molecule binding
to the enzyme. The kinetics of inhibition re¯ect allosteric interactions of arotinoids with D.
discoideum RNase P. Moreover, our ®ndings indicate that the inhibitory effects of arotinoids on
tRNA maturation can be mediated through mechanisms not involving the retinoid nuclear
receptors.

Clinical and Immunohistochemical Effects of Topical All-trans Retinoic Acid on
Actinic Keratoses
J.V. Smit, I.H.M. van Berlo, P.C.M. van de Kerkhof, G.J. de Jongh, and E.M.G.J. de Jong
Department of Dermatology, University Medical Center St. Radboud, Nijmegen, The Netherlands
All-trans retinoic acid (ATRA, tretinoin) has been claimed to ameliorate actinic keratoses and
photo damaged skin and is a frequently used treatment nowadays. However, a well-known
limitation are its irritation properties. So far there is no adequate immunohistochemical
information to support the clinical impression. Therefore, in this study we evaluated several
clinical and immunohistochemical effects of ATRA on actinic keratoses, regarding proliferation,
differentiation, in¯ammation and p53 expression.
Using a double blind, placebo-controlled approach, nine patients applied tretinoincream 0.05%
and its color-matched vehicle cream separately once daily for 6 wk to two prede®ned areas of
actinic keratoses (mainly the arms and the hands). Clinical assessment of the applied areas and
evaluation of adverse events occurred every 2 wk. A follow-up visit was performed 2 wk after
patients stopped the applications. Biopsies from clinically identical actinic keratoses for
immunohistochemical parameter analysis were taken before and after 6 wk of treatment in both
areas.
Clinically, no signi®cant reduction was found in the number of actinic keratoses before and after
treatment for both creams. However, the ATRA treated actinic keratoses showed a signi®cantly
increase in erythema, desquamation and itching compared with its vehicle. Induration signi®cantly
decreased during application, however, no signi®cant differences were found between both
creams. Immunohistochemistry showed a signi®cant increase (p = 0.02) of keratin 10 expression in
the ATRA treated lesions. A remarkable unexpected ®nding was the slight to marked expression of
keratin 13 in the untreated lesions in two of nine patients. The ATRA treated actinic keratoses
showed a signi®cant (p = 0.04) higher expression pattern of keratin 13 (six of nine patients)
compared with its vehicle (one of nine patients). No signi®cant differences were found in keratin
16, transglutaminase, epidermal thickness, dermal in®ltrate, MIB-1 and p53 scores. However, a
signi®cant positive correlation between p53 and MIB-1 was found (p < 0.01).
In conclusion, this study recon®rmed the irritant properties of all-trans retinoic acid; however,
we could not con®rm the proposed clinical bene®t of ATRA during 6 wk of treatment on actinic
keratoses. Immunohistochemical analysis did not show an improvement in proliferation and
in¯ammation and only a tendency to revert to normal differentiation. This study also recon®rmed
the positive correlation between proliferation and p53 protein expression in actinic keratoses. As
proliferation and p53 expression were not reduced by all-trans retinoic acid, we question the use of
this treatment for actinic keratoses.

Enhanced Ef®ciency of the Retinol Biologic Effect using Complementary Natural
Compounds
F. BonteÂ, M. Dumas, S. Schnebert, B. Noe, J.C. Pittet,* and P. Beau*
LVMH R & D, St Jean de Braye; *Spin Control Tours, France
Skin aging and wrinkle formation can be linked to modi®cations in the dermal±epidermal junction
components, decrease of type IV collagen and slowing down of the epidermal cell's metabolism.
Titrated soybean extract (5±25 mg per ml) was shown by ELISA to increase human keratinocyte
type IV collagen (+19 and +38%). Retinoic acid, the skin metabolite of retinol, increases protein/
DNA synthesis (+31% and +24% at 10±8 and 10±7 M). Only when associated with ecdysterone, a
pro-differentiating component, does retinoic acid at 10±9 M increase signi®cantly protein/DNA
synthesis by +19%. Retinol plus retinol propionate (total 2000 I.U. per g) associated with soybean
extract (0.01%) and ecdysterone (0.05%) was formulated in a polymeric nanoemulsion. In order to
evaluate the effect of this nanoemulsion on the skin, a double blind randomised study was
performed on 100 women for a period of 12 mo. A restoration of the super®cial dermis
echogenicity measured by ultrasound images and clinical improvments of radiance, dark spots and
wrinkles were statistically observed.
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Palmoplantar Ectodermal Dysplasia of Vohwinkel with Absence of Lunula Treated with
Acitretin
C. Solovan, V. Feier, M. Mihalceanu, and A. Kondor
Timisoara, Romania
We present the case of a 15-y-old child with honeycomb palmoplantar hyperkeratosis, star®shshaped salmon-colored hyperkeratotic lesions, or knuckle pads on the dorsum of the palms,
pseudoainhum with increasing constriction at the third, forth and ®fth digit of the hands, absence
of lunula in ®ngernails and acoustic impairment of all tones and deaf-mutism. Histopathology of
the skin revealed hyperkeratosis, parakeratosis and hypergranulosis. There was no consanguineous
family history. The treatment consisted in administration of acitretin (Neotigason) 40/mg daily for
4 wk and was continued with 20/mg daily. There was improvement of palmoplantar
hyperkeratosis with amelioration of pseudoainhum, diminuition of knuckle pads but all the other
features were not in¯uenced. Therapy with acitretinoin may improve partially the hyperkeratosis
in Vohwinkel syndrome.
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The Treatment of Atrophic Acne Scars with a CO2-Laser/Scanner Device
A. Fazel, B. Algermissen, D. Scharschmidt, C. Philipp, and H.P. Berlien
Berlin, Germany
Several clinical studies have shown that the treatment with a CO2-laser is effective in removing
wrinkles and rhytides. Only few authors reported about the treatment of atrophic acne scars with
these devices.
A scanner-assisted CO2-laser was evaluated for the treatment of atrophic acne scars.
Fifty patients with severe acne scars were treated using CO2 laser (Pendulaser,10W, cw) with a
scanner system (Optomedic) with linear scanner-mode and with an exposure time of 520 ms per
point. For postoperative treatment care compresses with black tea for about 15 min 3±4 times daily
and Panthenol ointment for 5 d were used in conjunction. The patients were evaluated
postoperatively after 6 mo. For evaluation in addition to the photodocumen-tation, replicas with
Xanthoprenq (Heraeus Kulzer) were prepared and the smoothening was measured (MakroSKINSystem, GFM), also patients were asked about treatment satisfaction.
In the treatment of atrophic acne scars with this CO2 laser device using the above regime good
to excellent results was achieved in 95% of the patients. Signi®cant smoothing of the skin relief was
seen in all patients after 2±3 treatments. Complete wound healing with rapid epithelisation could
be achieved in 3±7 d and postoperative erythema lasted for about 5±8 wk. Mild hyperpigmentation
developed in six of 50 patients, two of 50 with skin type II and four of 50 with skin type III.
Hypopigmentation showed two of 50 of the patients with tanned skin.There was a high degree of
overall patient satisfaction.
Our data con®rm that this treatment modality allows a precise ablation of the upper dermis and
improvement in skin texture with considerably low thermal side-effects. Furthermore the CO2laser thermabrasio of acne scars offers an advantage to the usual methods such as chemical peeling
and mechanical dermabrasio.

Laser Treatment of Hypertrophic Scars and Keloids
D. Scharschmidt, B. Algermissen, C. Philipp, and H.P. Berlien
Berlin, Germany
Hypertrophic scars and keloids mostly respond unsatisfactory or reveale recurrence to common
treatment modalities. Since several years laser treatment of hypertrophic scars and keloids is used
with promising results.
We use different laser systems and techniques in treatment of hypertrophic scars and keloids and
selecte them by criteria of clinical appearence such as vascularisation, diameter and age.
We use the ¯ashlamp-pumped dye laser (585 nm) in treatment of erythematous hypertrophic
scars and keloids. Prominent Keloids with a crossection of 1 cm or more were treatet with an
interstitial Nd:YAG-laser vaporisation. Proliferating keloids with a high perfusion of larger vessels
can be treat in a transcutaneous Nd:YAG-laser application under contineous ice cooling.
The best respond was found in treatment of erythematous hypertrophic scars and in smaller
keloids. The improvement was manifested as lightening, ¯attening, softening and in reduced hight
after an average of ®ve treatments. Excellent results were seen in treatment of burn scars. Also
symptoms like pruritis and pain showed a good regression under the treatment. Less satisfying
results turned out in treatment of prominent keloids. Hypertrophic scars and keloids less then one
year old tended to respond better and more rapidly then older ones.
Laser treatment proved to be an effective method in improving the clinical appearence and
symptoms of hypertrophic scars and keloids. It is likely, that the enforced combination of different
laser treatments and adjuvant therapies will lead to better results in treatment outcome.

Cytokine Response of Normal Human Keratinocytes and HaCaT Cells to Sulfur
Mustard
K. Kehe, G. Krebs, K. Kehe, and L. Szinicz
Munich, Germany
Sulfur mustard (bis (2-chloroethyl) sul®de, SM) is an alkylating agent causing erythema and
blistering with a latency of several hours after skin exposure. Cytokines play a crucial role in acute
in¯ammatory process of the skin, including those produced by sulfur mustard. Primary human
keratinocytes are an established but expensive model to study SM toxicity; however,
interindividual differences may cause inconsistent results. To determine whether HaCaT cells
are a convenient model for keratinocytes, we measured the effect of SM on cytokine release of
both cell lines. Cells were exposed to 500 mM SM for 30 min. Thereafter medium was changed to
normal nutrient medium. During 8 h cytokine release into supernatant was determined by
enzyme-linked immunosorbent assay (ELISA) and normalized to total cell protein.
Keratinocytes and HaCaT cells showed a time dependent increase of TNF-a, IL-1a, IL-6 and
IL-8 secretion after SM exposure, whereas IL-1b and IL-10 remained unchanged. Eight hours after
SM exposure IL-1 a content of supernatant was nearly the same in HaCaT and keratinocyte cell
culture. TNF-a levels were 9.5-fold higher in HaCaT cells compared with keratinocyte
supernatant. In contrast, IL-8 levels were 2-fold higher in keratinocytes compared with HaCaT
cells supernatant. Our data demonstrate that cytokine response to SM exposure of HaCaT cells is
qualitatively comparable to that of normal human epidermal keratinocytes.
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Employment of Image Analysis Methods in Evaluation of Extensivity of Skin Lesions in
Selected Skin Diseases
A. Zalewska, M. Strzelecki*, and A. KwiecienÄ²
Department of Dermatology, Medical University of LoÂdz; *Institute of Electronics, Technical University of
LoÂdz; ²Central University Hospital No I in LoÂdz, Poland
Image processing methods are regarded as very convenient and precise tools in the analysis mainly
of microscopic images. Application of such a computer system could also provide an accurate
assessment of the area of the skin lesions.
The aim of the study was to develop a new method, which would allow to assess in a very
precise way area involvement in psoriasis vulgaris and wound healing.
The study was performed on series of photographs obtained from 20 patients with psoriasis
vulgaris and 20 with leg ulcers. The entire series of photographs was analysed using an image
processing system developed at the Institute of Electronics, Technical University of LoÂdz. The
analysed images were scanned using an HP 3c color scanner in true-color (24 bits per pixel) format,
with size 512 3 512 pixels each. Next, an image histogram equalisation procedure was performed
to improve image contrast. Then threasholding was performed in order to visualise skin lesions.
Subsequently geometrical features such as edge and area of the objects (skin lesions) were
calculated. PASI score was also calculated for psoriatic lesions.
The employed method allowed to visualise skin lesions and calculate their area in a very precise
and objective way. However, we encountered some dif®culties, especially as regards area of
psoriatic lesions when they were encountered in the submammary area or in body folds.

Skin Surface Folds are Related to Dermo±Epidermal Histologic Structures in Palmar
Skin
T. Matsumura, K.C. Sato-Matsumura, M. Shimizu, and H. Shimizu
Sapporo, Japan
The purpose of this study was to investigate the relationship between skin surface folds and dermo±
epidermal three-dimensional structures. Images of skin folds were recorded by a digital surface
microscope (Keyence VH-6300C) at magni®cations of up to 2403. To visualize the threedimensional histologic images, a computerized three-dimensional reconstruction method was
performed. This method generates three-dimensional images of histologic structures from 30 serial
sections using a personal computer (Apple Macintosh) and graphics programs (Adobe Photoshop
and public domain NIH-Image). The digital surface microscope showed acrosyringial openings
only on the ridges between skin folds. Three-dimensional reconstruction showed the presence of
dermal papillae only in the vicinity of acrosyringium. Skin folds corresponded to a wide incurved
structure of the epidermis, and almost no dermal papillae were observed in these areas. Conversely,
skin specimens obtained from the shoulder showed no apparent correlation between the presence
of skin surface folds and epidermal rete ridges. These ®ndings suggest that characteristic surface
folds of the palms are related to underlying dermo±epidermal histologic structures.
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