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Abstract

Sister-chromatid exchange (SCE) analysis was carried out in different Age groups prior to and after therapy with
8-Methosypsoralen (3-MOP) followed by cxposure of the patient to long-wave UV-A (PUVA) und compuared fo
control. The SCE frequencies were increused significantly in PUVA-treated paticnts as compared 1 their pre-treat-
ment SCE levels and to controls. A significant increase in SCEs was found in smoking PUVA-treated patients s
compuared to non-moking PUVA-treated puticnts, This itudy indicates a deteetable chrmnnmmc-d.nn.n.;ing elfect of

PUVA therapy on its humuan users,
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1. Introduction

8-Methoxypsoralen (8-MOP) and long-wive
UV-A light (PUVA) therapy which has been used
as an effective therapy against psoriasis and vi-
tiligo leads to a possible mutagenic and carcino-
genic effect. 8-MOP photoreacts with DNA when
irradiated in vitro and in vivo (Brogger et al.,
1978; Bishop, 1979; Bioulac et al., 1980; Bred-
berg, 1982; Abel, [987). Photochemotherapy con-
sisting of the administration of 8-MOP followed
by exposure of the patient to PUVA has often
been found to result in somutic chromaosome
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aberrations in adult patients (Bridges, 1979:
Woltf-Schreiner et al,, 1977 Bredberg et al.,
1983). Since ancient times natural sources of pso-
ralen have been known to promote cutuncous
pigmentation (Anderson and Voorhees, 1980).
Psoralen photosensitization causes covalent bind-
ing of psoralens to pyrimidine moicties in DNA
(Scott et al, 1974), Binding requires long-wave
UV light (UVA) and both monofunctional pso-
ralen=DNA photoadducts und bifunctional, or
cross-linking psoralen-DNA photoadducts affect
several important cell functions (Gupta et al,
1987). Cultured human lymphocytes exposed to
these agents in vitro show an increased frequency
of sister-chromatid exchunges (SCE) relited to
8-MOP-DNA  photoadducts (Brogger et al,
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1975 1 has absor been shasan thal $-MOFP can
afsy be acteatod with visible light (4% nm)
{Gasparro e al, 1993} In their report bovine
sorta smooth musele cells were treated with 5.
MOP and 41%-nm light. The primary effect of
using visible hight instead of long-wavelength uls
traviclet radiation 15 2 mare than 10fold reduc-
tivn in the extent of cross-link formation. The
SCE wechaique, a sensitive indicator of muta-
gemicity, was used (o observe the mutagenic sus-
ceptibility m 32 psoriatic patients in different age
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grougs sdmaited o the Social Insurance Ankiara
Hospital, Clinies of Dermatology prior to and
after PUVA therapy and compared to controls.
2. Materials and methods

21 Patienis

Peripheral blood was obtained aseptically from
46 wntreated psoriatic patients {21 female, 25
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maled babween the ages of 12 and 45 und only 32
of these patients underwent PUVA treatment (14
fermale, 13 malel Also blood was obtained from
50 normal healthy subjects (23 male, 27 female)
who served as controls and none of them had
PUVA treatment at any time, In addition, all
subjects were given a detailed questionnaire o
provide as much information as pussible about
Factors that may potentially confound the analysis
of SCE. Smoking is perhaps the most impurtant
confounding factor in the interpretation of SCE
frequencies, Thensfore we feln that it 15 important
to analyze the data for smoking habits also singe
19 of the treited subpects were haavy smuokers.
The tremtment schedule for each patient is de-
senibed in Table L

2.2 Rister-chromatid exchange

Peripheral blood samples were taken from cuch
subject before commencement of the (reatment
schedule and another blood zample was taken
when the patients were healed which variad from
A0 o 74 weeks of treatment and blood samples
were placed in culture the same day. The culture
medium contained TC 199 medium (Seromed)
supplemented with 207 feral call serum
(Seromed), 15 ml phytohemagglutinin (Sigmua)
and 10 pgsml F-bromo-2-deonyuridine (Sigmal

Table I
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The lymphocytes were allowed o divide for two
eell eyeles at 37°C. During the List 3 b of inculbu-
tion 013 mg/m! colchicine (Sigmal was added o
the culture. Chromosomal preparaions wers
made by the comentional method of Wolfl and
Perry (1974). An average of 20 metaphase plates
with 46 intiet chromosomes and well-diffeeents-
ated sister chromatids were seored from each
case to caboulate mean SCE frequoncy. All culs
teres and shides were coded s that the person
who handled the cultures and carsied out the
SCE analyses could distinguish neither between
patients amd controls, nor betwesn Jifferent <am-
ples from the same patient. The data concerning
the mean numbers of SCE, age prior to therapy,
duration of therapy, and cigarette comsumption
were evaluated with Student’s f-test,

Y. Results and discussion

Table | shows the clinical data of the psoriatic
subjects on PUVA therapy. Thirty-two paticnts
were studied before and after treatment. Each
patient recened 06=09 mg/ks of B-MOP
(Meomeladine, Memphis Chemical Ca., Cairo,
Enpt) orally and the irradiation time was gener-
ally 15=20 min, delivering a total Jduse of akout
0.5-T0 1 The treatment was repeated 3 days a
week depending on the progress of healing, after
which maintenance treatment was started
{Swanbeck et al., 1975). Smoking habits of psori-
atic patients were also evaluated, Table 2 shows
the mean number of SCEs /ecell, and the stand.ard
deviation (3D of the total 32 psoriatic paticnts
prior to PUVA and after PUVA treatment.

The mein SCE frequencies between treated
and untreated subjects were significamtly higher
in PUVA-treated pattents { p < 0000 Also ghe
same significance existed between PUVA-treatad
and control subjects {p < 00008 However, there
was no significant difference in mean SCE fre-
quency between untreared patients (48 +0005)
and contnsls (510 £ 163) (g = 0U05)

Mineteen of these paticnts were smokers and
their SCE frequeneies were highly increased 1703
£ LU2) although the 13 non-semoeking paticints



had 4 mean value of 6,23 £ 0,92 SCEs after treat-
ment,

Smoking plays a causative role i the higher
incidence of SCEs. Increased levels of SCE in
peripheral lymphocytes of smokers have been
confirmed by various reports (Ghosh and Ghosh,
1978; Sarto et al., 1978; Sardas et al,, 1941), No
significant relationship was found between age
and SCEs. The induction of SCE by photoaddi-
tion of a monopsoralen (Pyridopsoralen) and a
bifunctional psoralen (8-MOP) in normal and
Fanconi anemia fibroblast cell lines was com-
pared by Billardon and Moustacchi (1986); nor-
mal cells demonstrated a higher sensitivity to
photoaddition of the monofunctional psoralen
used than to 8-MOP. These in vitro data are
likely to be related to the higher amount of
lesions induced by the monofunctional psoralen
in DNA,

In conclusion, the present study ditfers from
previous SCE studies by Mourelatos et al, (1977)
and Lambert et al. (1978) with negative results
concerning the SCE test in psoriasis 2 h after oral
administration of S-MOP but before UV-A irra-
diation either in vivo or in vitro, The recorded
mean frequency of SCE in the group of 14 pa-
tients by Lambert ¢t al, (1978) before treatment
were not statistically ditferent from that after
3-30 weeks of PUVA treatment. However, no
comparison could be made with previous reports
since our patients had had 20-74 weeks of inten-
sive PUVA treatment and it is also possible that
PUVA-induced DNA damage 15 etficiently re-
paired depending on the intervals between treat-
ments. We therefore suggest that the clinical
PUVA dose at each treatment should be kept low
and that as much time as possible between treat-
ments should be allowed for DNA repair,
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