stead, a novel finding was that IL-4-
positive mast cells were highly corre-
lated with the wheal size (p<0.003).
Furthermore, tryptase-, chymase- and
IL-4-positive mast cells correlated sig-
nificantly (p<0.05) with the levels of
total IgE in serum but not with cow-
specific IgE. These findings point to
the clinical relevance of cutaneous
mast cells and the significance of IL-
4 though further studies are needed
to elucidate its functions.

Prick tests were performed on the
forearm skin of 51 atopic subjects
sensitive to cows with a crude cow
dander extract to investigate the ef-
fect of intracutaneously injected
mepyramine, nordihydroguaiaretic
acid (NDGA) and indomethacin (each
at 10 and 100 ug/ml) on the subse-
quent wheal size. Mepyramine de-
creased the wheal by 33% (p<0.001)
whereas NDGA showed no effect and

indomethacin increased it by 27%
(p<0.02). Fourteen subjects of 51 did
not respond to mepyramine pretreat-
ment with a diminished wheal size.
Similarly, the leukotriene antagonist,
zafirlukast (40 mg), was inefficient
and indomethacin (100 mg) increased
the wheal by 16.6% (p=0.035) when
administered perorally to 5 other ran-
domly chosen atopic subjects before

prick-testing.

It is unhelpful to argue that one par-
ticular mast cell mediator is impor-
tant in the allergic wheal reaction as
histamine, LTC,, PGD,, chymase,
tryptase and IL-4 are probably all im-
portant and present study give a lit-

tle new information of them.

List of original publications

1. Saarinen JV, Harvima R]J, Naukkarinen
A, Horsmanheimo M and Harvima IT.

Long-wave Ultraviolet
Radiation (UVA1) and
Visible Light. Therapeu-
tic and Adverse Effects
on Human Skin

Desiree Wiegleb Edstrom
Department of Dermatology,
Karolinska Hospital, Karolinska
Intitutet, Stockholm, SE-171 76
Karolinska Hospital, Sweden.

E-mail: desiree.edstrom@ks.se

The effects on human skin of
repeated UVALI irradiation and
visible light

Forum for Nord Derm Ven Vol. 7 May 2002

Sun exposure is widely accepted as
the major risk factor for developing
skin cancer. Ultraviolet B radiation
(290-320 nm) is considered the causa-
tive agent. However, it has been
shown that long-wave ultraviolet A
(UVA1: 340-400 nm) also induces non-
melanoma skin cancer development

in hairless mice.

The p53is a tumour suppressor gene,
a gene that contributes to the devel-
opment of cancer when it is inacti-
vated. 253 gene mutations are in-
duced by ultraviolet radiation and

found in squamous cell carcinoma,
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basal cell carcinoma and in actinic
keratosis. We studied the effects of
repetitive suberythemal fluences of
long-wave ultraviolet UVA1 radiation
and visible light in normal sun-
shielded skin, using immunohisto-
chemical staining for p53 and the
downstream mediator p21WAF-1, a
cycline-kinase inhibitor, bcl-2 an
apoptosis inhibitor, Ki67 and cyclin
A, proliferation markers. An increased
expression of Ki67 after UVA1l and
visible light were observed as a sign
of increased proliferation. By com-
parison to untreated skin, increased

expression of p53 protein, but not



P21WAF-1 in epidermis after UVAI,
were seen. After visible light only a
slightly increased expression was ob-
served. These results suggested that
suberythemal doses of UVA1 - and
even visible light - may cause DNA

damage.

To investigate the p53 status of the
scattered immunoreactive cells result-
ing from UVA1l exposure, genetic
analysis of the p53gene in single cells
was performed. Single p.5.3 positive
cells from UVAl-irradiated, earlier
sun-shielded, skin were therefore
microdissected and thereafter PCR-
amplified (polymerase chain reaction)
with p53 sequence analysis. This
showed three mutations, all CA trans-
version (Cytosine to Adenine). One of
the mutations was found in codon 231
of exon 7 (coding DNA) and the other
two in the intron (non-coding DNA).
The average mutation was 1 per 8,700
bases or 1 per 12 cells, correlating
well with the earlier findings of ultra-
violet A signature mutations in nor-
mal sun-exposed human skin. There
are strong indications that even rela-
tively low doses of UVAL1 can give rise

to p53 mutations.

The effects of dye laser in
treating portwine stains

The wavelength at which the dye la-
ser operates is in the visible range
commonly used in treating portwine
stains (PWS). The treatment result de-
pends on the wavelength, pulse dura-
tion and fluence of the laser system.
Twenty-two patients with PWS were
treated with flashlamp-pulsed dye la-
ser (FPDL) using the wavelengths of
585 and 600 nm. There was signifi-
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cantly less lightening with 600 nm
than with 585 nm when equal fluences
were used. When 1.5 and 2 times the
585 nm fluence were applied with 600
nm, the lightening was equal to that
of 585 nm. However, in individual
cases (11 of 22), 600 nm showed su-
perior lightening of at least 20% com-
pared to 585 nm.

We compared the FPDL at 0.45 msec
pulse duration and spot size 5 mm
with an argon-pumped dye laser with
arobotized scanning laser handpiece
(Hexascan) at 70-190 msec pulse du-
ration and spot size 1 mm. Both were
tuned to 585 nm. Thirty patients with
PWS were treated on test areas using
both laser systems. Twelve weeks
later the degree of lightening was
evaluated and biopsies were taken.
The skin sections were immunohisto-
chemically stained with the marker of
endothelial cells, CD34, to count the
vessels. The clinical result showed a
significantly better lightening using
the flashlamp-pulsed dye laser. The
histological result showed signifi-
cantly fewer vessels of a diameter
larger than 20 um in treated PWS than
in untreated, but no difference be-
tween the two laser types. However,
there was a tendency towards more
small vessels (diameter < 10 mm) af-
ter one treatment with the FPDL com-
pared to untreated. This might reflect

angiogenesis.

The effect of photodynamic
therapy in mycosis fungoides

Mycosis fungoides is a cutaneous T-
cell lymphoma commonly treated
with psoralen and ultraviolet A

(PUVA). In photodynamic therapy

23

|

Desiree Wiegleb Edstrom defended her the-
sis on September 26, 2001, at the Depart-
ment of Dermato-Venereology, Karolinska
Institutet, Stockholm. Faculty Opponent
was Professor Olle Larko, Department of
Dermatology, Sahlgrenska University Hos-
pital, Goteborg. Assistent Professor Ann-
Marie Ros acted as Supervisor.

(PDT), porphyrin-based photo-
sensitizers are used which absorb
light energy resulting in cellular dam-
age. We used the prodrug 5-
aminolevulinic acid topically on my-
cosis fungoides lesions and thereaf-
ter exposed the lesions to red visible
light. Skin biopsies were taken before
treatment, after clinical improvement
and after clinical remission. The ex-
pression of CD3 (pan T-cells), CD4
(helper T-cells), CD7 (pan T-cells), CD8
(suppressor T-cells), CDla (Langer-
hans’ cells), CD34 (endothelial cells),
CD68 (macrophages), CD71 (transfer-
rin receptor), Ki67, bcl-2, and p53 was
studied immunohistochemically.
There was complete clinical clearance
in 7 of 9 plaque lesions but not of two
tumour lesions. The biopsies con-
firmed a regress of the infiltrate af-

ter treatment. In the sparse remain-



ing infiltrate a few CD4+ and CD8+
cells were found, most showing nor-
mal bcl-2. There were also fewer pro-
liferating cells, illustrated by a de-
crease of Ki67 and CD71. The result
showed that PDT has good clinical and
histological effects in treating local

plaque mucosis fungoides lesions.
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Tryptase and chymase are serine
proteinases and are the major pro-
teins residing in the secretory gran-
ules of cutaneous mast cells. The role
of tryptase and chymase in skin biolo-
gy and pathology is obscure, but these
enzymes may degrade the extracellu-
lar matrix of the skin. Hence, the pur-
pose of this work was to elucidate the
role of mast cell tryptase and chymase
in skin blister formation in different

experimental settings.

In the histochemical part of the work,
the number of mast cells with tryptase
and chymase activity and the percent-
age of mast cells showing immunore-
activity for al-proteinase inhibitor
(a1-PI) and al-antichymotrypsin (a1-
AC) were studied in skin specimens
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obtained from different phases
(healthy-looking, erythematous and
blistering skin) of intraepidermal (her-
pes zoster and pemphigus) and sub-
epidermal (pemphigoid, dermatitis
herpetiformis, linear IgA dermatosis,
erythema multiforme and infective
bullous eruption) blistering diseases.
Significant changes were noted in
mast cells during the development of
the skin diseases, but these changes
were essentially the same in the dif-
ferent blistering diseases. The number
of mast cells with chymase activity,
and the ratio of mast cells with
chymase activity to those with
tryptase activity showed a steady de-
crease in parallel with the progress of
the blistering diseases. This indicates
that there is inactivation of chymase
since concurrently also the percent-
age of al-PI- and/or al-AC-positive
mast cells increased. Moreover, in the
inflamed skin from herpes zoster pa-
tients, the double-staining method re-
vealed the appearance of cells show-
ing chymase immunoreactivity but
not chymase activity indicating that
chymase had been inactivated. The
number of mast cells with tryptase
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activity was largely unchanged in the
erythematous skin but decreased in
the vesicular skin specimens, suggest-
ing solubilization of tryptase. Never-
theless, mast cells were found only oc-
casionally in apparent contact with

the basement membrane (BM).

In the first experimental study, nor-
mal skin specimens were incubated
with purified skin tryptase or com-
pound 48/80 (a mast cell degranu-
lator) for up to 24 h and changes in
dermis-epidermis (DE) separation and
BM components were studied.
Tryptase induced focal DE separation
above intact collagen IV and laminin
already after an 8-h incubation. The
separation did not, however, progress
to its full extent by 24 h. The appear-
ance of focal DE separation was de-
layed by including 1,10-phenan-
throline (a metalloproteinase inhibi-
tor) in the incubation mixture with
tryptase suggesting involvement also
of metalloproteinases. Immuno-
staining of the extra domain A (EDA)
of cellular fibronectin (cFn), but not
that of the cell-binding region of Fn,





