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Abslract. Previous studies have shown !hat psoralen plus 
black light .!._!!bibits DNA synthesis in mammalian epi­
dermis. This finding suggcsted that psoralen plus black 
IIght might be capablc of supprcssing the rapidly pro­
liferating epithelium in psoriasis. The objective of this 
pilot clinical experiment was lo answer thc qucstion as 
to whether psoralen plus black light could improve a 
psoriatic lesion. We found improvement, measured by 
decreased thickness and scaliag of chronic plaque-type 
lcsioru;, in 8 of 11 patients, with complete clearing in 
2 of these 8 patients. Control sites subjected to exposurc 
lo black light or psoralen alone showed no visible change. 
In o'ii'r view this data suggests !hat a psoralen + black 
light treatment regimen for psoriasis may be usefuJ. 

Because of the rapid epidermal prolifera6on in 
psoriasis (11), various cell cycle inhibiting agents 
such as methotrexate (7), hydroxyurea (4), me­
chlorethamine (5) and fluorouracil (9) have been 
used either systemically or topically and appear to 
inhibit cellular reproduction, thereby improving 
the lesions. However, thc occurrence of systemic 
toxicity, cutaneous sensitivity, and ulceration, has 
been a drawback to the use of these drugs. 

Epstein & Fukuyama (3), Baden et al. (2), as 

well as our own studies (10) have shown that 
psoralen plus black light inhibits the S phase 
(scheduled DNA synthesis) of the cell cycle. This 
suggcsted to us a possible new clinical use of 
psoralens and prompted the present study in 
which 8 of 11 psoriatics were improved by pso­
ralen plus black light. Our pilot study confirms 
the preliminary report of Tronnier & Schtile (8) 
who, by using methodology similar to that de­
scribed below, found improvement in 9 psoriatic 
patients. 

PATIENTS AND METHODS 

Patients. 11 psoriatics (7 males and 4 females) in the age 
range 21 to 62 years, were studied. All had had psoriasis 

for several years with an unsatisfactory resp0nse lo con­
ventional lherapeutic agents, including lopical steroids, 
tar, ultraviolet light, and systemic methotrexate. Only 
chronic stable plaques were treated; other medicatioas 
were discontinued at the start of this study. 
Psoralen. 4,5' ,8-trimethylpsoralen powder was dissolvcd 
in a 50: 50 (vjv) mixture of absolute elhanol and pro­
pylcne glycol to make 4 concenlralions: 0.025 % ; 0.05 % ; 
0.1 % ; and 0.25%. Solutions were stored in amber glass 
bottles which were wrapped in aluminum foil. New solu­
tions wcre made al least monthly. 

Black light. 4-General Eleclric FIST8-BLB black lights 
wcre mounted in lwo desk-top lamp-holders (luxolamp) 
with aluminum foil backing to increase reflectance. Spec­
tral energy output of the black lights ranged predomi­
rnmlly betwccn 330 and 390 nm with a peak near 360 nm 
(8). The lights, placed 15 cm from the skin <luring irradia­
tion, gave an incident flux of approximalely 8.2 x 103 
ergs/cm'/scc as measured by a Yellow Springs Instru­
ment radiometer. 

Technique. Areas (20-80 cm2 in diameter) within 
chronic plaque-type psorialic lesions· were selected on the 
trunk or extremities as test sitcs. Nearby areas, preferably 
in the same plaqu�, were used as controls and rcccived 
either black lighl or psoralen alone. Prior lo irradiation, 
patients used a calibratcd syringe to apply a predeter­
mined volume and concenlration of psoralen solution to 
a measured area of a psoriatic plaque. The volume varied 
from 0.1 to 0.6 ml depending on the area treatcd, while 
the concentration used initially was usually 0.025% and 
then incrcased with furlher trealment. The dose of 
psoralen per skin area varied from a starling concentra­
lion of approximately 0.2 µ.g/cm' to a final concenlra­
tion as high as 2.0 µg/cm'. Absolute alcohol/propylcne 
glycol base was applicd to control areas which were lo 
receive black light alone. Two hours later these sites were 
irradiated with black light under our supcr·vision in an 
out-patient clinical selting starting with 5 minules ex­
posure and increasing to as long as 30 minutes on sub­
sequent visits. In 6 of 11 patients, psoralen-trealed sites 
were used as controls and covered with aluminum foil 
<luring irradiation. 

Our initial studies showed that the psoralen + black 
light cornbination peoduced a maximum erythema in nor­
mal skin by 48 to 72 bours. We therefore decided lo 
irradiate 3 limes weekly. Total treatme!!_t lime was a 3 
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lo 4 week _period with follow•up 2 to 4 wceks after 
stopping treatment. Patients wcre told to avoid sun or 
artificial ultraviolet exposure to thc areas between visits. 

Responses in all patients were evaluated by us at thc 
time of each black light treatment and photographs taken 
before, during and aft.er completion of therapy. Biopsies 
of experimental and control sites were performed on 3 
patients at the termination of their trcatment period. 

Design of study. The intention in this pilot study was 
to establish whether or not psoralen plus black light could 
improve a psoriatic Jesion, rather than lo arrive al a 
definitive treatment regimen. Therefore this preliminary 
effort was designed lo run over a 3 to 4 week lreatment 
period with a short-term follow-up. By using paired ex­
perimental and control sites on the same or nearby 
psoriatic plaques, we felt that improvement due to spon· 
taneous resolution would be minimized. 

RESULTS 

As shown in Table I, 8 of 11 patients showed 

improvement in the psoralen plus black light 

treated lesions in comparison with black light or 

psoralen alone. This was apparent cJinically by 

Table I.  Jmprovement oj psorialic plaques exposed ro 
psora/en plus black fight 

Rcsponse ac cach 
plaque" Number of 

pacicnts Areas 
t.reat.ed Much Some one observed 

Psoralen plus 
black light 4 

Black light 0 
Psoralen 0 

4 

0 

0 

3 11 

1 l Il 

6b 6 

improve­
rnent 

73 
0 

0 

a Response: Much: good to excellent improvcmcnt; Some: 
mild to moderate improvement; None: no improvement. This 
grading system is not meant to evaluate duration of rcmission 
but only the response of thc plaque. 
b 6 of I I patients had a psoralen control. 
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Pig. 1. Psoriatic plaque (on the front of 
the lowcr leg, an area frequently the last 
to clear on convcntional therapy) 10 days 
after termination of treatmcnl. Note flat­
tened area with distinct border where 
psoralen plus black light has been used. 
This patient falls in the "much" category 
in Table I. 

thinning of plaques, decreased scale (Fig. 1) and 

complete clearing in 2 of the 8 improved pa­

tients. Fig. 2 compares, in the same subject, the 

histological changes occurring in lesions treated 

with psoralen plus black light, black light alone, 

and psoralen alone. In general, plaques continued 

to improve 7 to 10 days after stopping treatment 

but then tended to recur 2 to 4 weeks later. All 

black-light-alone and psoralen-alone test sites re­

mained unchanged as compared either with pho­

tographs taken of the lesion before therapy, or 

with surrounding untreated plaques. 

Three of Il psoralen plus black light treated 

patients did not improve but rather demonstrated 
a Koebner phenomeuou. One became consider­

ably worse from the start, with erythema, burn­

ing, and pustules at the site. The other 2 patients 

improved initially but then developed increased 

scale after 1 week of treatment. Other untoward 

effects observed in several patients included occa­

sional bulla formation and pigmentation. 

DISCUSSION 

Although a statistical analysis suited to this par­

ticular type of study cannot be done properly 

with a sample size of 11 patients, these data do 

strongly suggest that psoralen plus black light 

has the ability lo improve psoriatic lesions. This 

finding agrees with work first described by L. 
Harber and presented hy Allyn in 1962 (1) in 

which a phototoxic reaction to psoralen involuted 

psoriatic plaques. Presumably this favorable re­

sponse occurs via inhibition of DNA synthesis in 
the lesion similar to that previously shown in 



vitro (10). Since the sole purpose of this study 
was lo determine whether psoralen plus black 
light could improve psoriatic lesions, the fact that 
the response was not complete in all patients, and 
was followed by a relapse, may o, may not have 
some relevance to possible future therapeutic po­
tential. 

Because this report shows that psoralen plus 
black light can afford improvement, a definitive 
study designed to determine the optimum treat­
ment regimen appears to be indicated. Such a 
study should evaluate various concentrations of 
psoralen and black light exposure times, Jarger 
treatment areas, intervals between treatment, to­
tal duration of therapy, and longer follow-up, to 
establish if a patient could obtain several months' 
remission after the most efficacious program pos­
sible. Because the pattern of epidermal differentia­
tion after psoralen and black light was not yet 
completely normal in our patients (Fig. 2 is an 
example), it would be important to correlate any 
proposed treatment schedule with histology. Intui­
tively we suspect that a correlation might exist 
between the length of remission and the extent 
of residual histopathology at the termination of 
treatment. Also of interest would be a simulta­
neous comparison of effectiveness of psoralen plus 
black light with the currently popular (except 
with many patients) and effective Goeckerman 
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regimen. Psoralens are not as messy as crude coal 
tar and would be more acceptable for office and 
outpatient treatment as well as in-patient therapy. 

Cutaneous activation of psoralens with black 
light should avoid deleterious effects on other 
rapidly proliferating ce!Js of the body and allow 
more precise contröl over the areas to be treated. 
Black lights by themselves do not produce a sun­
burn effect. Thus, a psoralen + black light com­
bination with shielding of surrounding normal 
areas might be used in a fashion similar to thc 
dermatologic office X-ray machine, but without 
the other potential problems of X-irradiation. 

The major disadvantage of this form of therapy 
would be the possibility of producing a severe 
burn. The one patient who did considerably 
worse in our study had been started on the highest 
concentration of psoralen, e.g. 0.25 % , with black 
light exposure as long as 30 minutes. Dilute solu­
tions, e.g. 0.025 % , applied over small areas with­
out occlusion in conjunction with 5 minutes or 
less of black Jight exposure should be used ini­
tially to evaluate each patient's response. Pig­
mentation also occurred at treated sites but the 
patients have not been followed long enough to 
determine if prolonged hyperpigmentation would 
be a significant deterrent to this type of therapy 
for psoriasis. Bulla formation and pigmentation 
appeared to relate directly to the use of increased 
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concentrations of psoralens and prolonged black 

light exposure. Benzophenone sun screens applied 

over treated areas between visits may help avoid 
an added effect from the sun or other ultraviolet 

light sources while the patient is using psoralens 

(6). 
In conclusion, this study supports the idea that 

topical psoralens plus black light may have thera­

peutic value in psoriasis. Since inhibition of DNA 
synthesis in uninvolved areas (an event which 

presumably takes place to some extent in patients 
on systemic methotrexate) does not seem to inter­
fere significantly with epidermal integrity, it is 

conceivable that oral psoralen could be given 

intermittently in a dose sufficient, along with ap­

propriate black light exposure (possibly including 

some shielding), to afford significant improvement 

of lesions and minimum phototoxicity in unin­

volved areas. This pilot study, the preliminary 
report of Tronnier & Schi.ile (8), and the sound 
biochemical rationale on which our study was 
based (10) suggest that further critical evaluation 
of a topical or systemic psoralcn + black light 
treatment combination for the intermittent miti­
gation of psoriasis would be appropriate. 
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