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Absrracr. Beta-carotene was used in the treatment of 5 
patients with p0lymorphic light eruptions (PM LE). The 
therapeLJtic effect was cvaluaced by means o( Jight tests 
with a Xenon lamp with respecl lo both minimal erythema 
dose (MED) and dose giving rise to papular reactions. 
Af ter treatment with approx. I 00 mg beta-carotene daily 
for approx. 2 weeks, the light tolerancc of the patients 
increased by a factor of abollt five. Clinically, thc status 
of the patients was markcdly improved. During the treat
ment the beta-carotene content of the serum increased to 
9-70 umol litre and the patients got a slight ye!low 
discoloration of the skin. The vitamin A content of thc 
serum did not jncreasc during the treatment. 

Polymorphous light eruption (PMLE) is one of 
sevcral discases where the lesions can be induced 
by light. The entity of the discasc and its relation 
to discoid lupus crythernatosus has been discussed 
(2, 8, 17, 23). 

The general opinion is that it is a separate 
discase belonging to the group of photodermatoses. 
The action spectrum of light for the induction of 
PMLE spans the sunburn range but also the long 
UV and visible spectrum (5, 11, 24, 27, 28. 29, 
3 I). After the skin has received a certain dosage 
of UV light, thc lesions appear within 24 to 36 
hours (7, J I, 14, 16, 18, 19, 30) . 

The protection of the skin against light, espe
cially the UV-part of the spectrum, is therefore an 
important therapeutical problem in PMLE. A com
monly used agent against PMLE is chloroquin. It 
has some effect on the disease but its side-effects 
are such that it is not recommended for prolongcd 
use (3, 4, 11, I 7, 18, 26). 

In erythropoietic protoporphyria and solar urti
caria beta-carotene treatment has been reported 
to have a positive effect (9, 16, 21, 22). Sincc beta
carotene has a low toxicity it was tempting to in
vestigate its effect on PMLE. 
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By exposing a small skin area of a PMLE 
patient with multiples of the minimal erythema 
dose (MED) thc lcsions could be reproduced (6, 
7, 11, 18, 25). 

As exposure of the patient to light in daily life 
and also during hospitalization may vary con
sidcrably, we decided to evaluate the therapeutical 
effect of beta-carotene on the experimcntally in

duced lesions on a region of the skin normally 
prctected by clothing. Possibilities of quantifying 
thc thcrapeutic result might thus be effectuated. 

MA TERlAL AND METHODS 
The pa1ients were pho1otested with an Osrarn High Prcs
sure Xenon Arc Lamp (XBO 150 W). The skin of the 
back was irradiated with unfiltered light. The distance 
from the skin to the lamp was 15 cm. 

First, the minimal erythema dose was established for each 
patient. The size of the irradiated areas was about 
1.5 x l.5 cm. Twelve areas were exposed from 6 lo 28 scc 
with an increase of 2 sec each time. The reactions were 
rcad after 8 hr and 1he dose in seconds was no1ed for 
the slightest yet perceptible minimal erythema. When re
ac1ions were seen at 6 sec. other areas were irradiated 
for 2 and 4 sec. 

ln the control group consisting of patients without 
photodermat0ses the MED had a mean of 13.5 �econds 
and standard deviation of 4.0 seconds. There was no 
significant heating of the skin, as shown by skin tempera
ture measuremenis and the absence of heat sensation dur
ing clinical use. During thc treatmcm with beta-carotene. 
repeated tests were madc at intcrvals, wi1h exposures from 
1 10 JO multiples of the minimal crythema dose, to in
vestigate thc increasing protection agai11s1 light. 

Observations were made approxima1ely 24 hours after 
thc exposure. The degree of erythema and the presencc 
of pnpules or vcsictcs were noted. 

The patiems were given be1a-carotene in the form of 
oral capsules delivered by Roche, in doses from 50 to 
150 mg daily. Blood samples wcre taken for analysis of 
the bcta-carotene serum concentrations as well as the 
sennn vitamin A values. 
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Vitamfa A determinations were made according lO the 
method of Kahan (15). 

Beta-carotcne determination:; were made nuorosoectro
photometrically by Dr E. Malmquist, Central Lab�ratory 
of Ciinical Chernis1ry, Karolinska sjukhuset, Stockholm. 

Case I 

The pat:ent was a 13-year-o'd girl. There was no family 
history of photoscnsitivity, skin diseascs or skin allergy. 
Since the agc of two, she had "eczema" of the facial 
skin in early spring and summer. From 7 years old. she 
suffered from ;·eczema" all ovcr the body, with scvcre 
itching. Most of the lesions were found on the face, arms 
and leg$, with macules, papules, scaling

) 
<:.·xcoriations and 

crusts. Af ter thc autumn of J 969 she became worse, re
gardless of the season. When her skin was exposed to 
sun!ight. she expericnccd severe itching and developed a 
papular response and scaling ery1hema and tbes<e lesions 
were very soon sevcrely excoriated. Her dermatitis was 
reproduced by the phototcscing procedure. 

.Before the treatrnent with beta-carotenc shc had de
velopcd a ch ronic pruritic dermatitis with severely ex
coriatcd lesions, particularly on the face, arms, hands and 
legs. Porphyrin Jevels in urinc and faeces were normal 
and fluorescent investigations of erythrocytes was negative. 

The bistological picture of che "spontaneous" lcsions 
and the papular test rcactions were consistent with PM LE. 

C(lse 2 

The pat.ient was an 8-year-old boy, with a short period of 
light asthmatic bronchitis at the age of I 1 /, years. 
From 1968 be had "eczema" on his face, successivcly 
spreading to the body, but most pronounced on Jight
exposed areas such as face, hands and forearms. His der
matitis has been very resistant 10 usual local treatment 
witb red scaling small papular efflorescences, severel; 
itching and excoriated and having no correlation 10 the 
season during the last 2 years. His dermatitis can be 
reproduced by photopatch 1esting procedures. Porphyrin 
levels in urine and faeces were normal, and fluorescent 
investigation of the erythrocytes proved negative. 

The histological picture of the "spontaneons" Jesions 
and the papular test reactions wcre consistent with PMLE. 

C(1se 3 

A 13-year-old girl whose family history was completely 
frcc from skin diseases or allergy. She was first scen in 
September 1970 with small papular eruptions on the face. 
On her face, especially on the forehead, chceks and nose, 
there were red maculae and papules, some of which were 
confluent. She had erylhematous areas even on the fore
arms, hands and fingers. 

Treated locally with a steroid ointment, the lesions dis
appeared but in May 1971 after sunbalhing she contracted 
an intense erythematous and confluent eruption with 
oedema on the face, arms and hands. Porphyrin estima
tions in urine and faeces were normal and her erythrocytes 
showed no fluorescence in UV-ligh1. 

The histological picture of the "spontaneous" lesions 
and the papular test reactions were consistent with PMLE. 

C"se 4 

A 60-year-old woman with tubercu!osis al the age of 
twenty, and hypenonia :md auricular heart fibrillations 
for several years. 

Hyperfunction of Lhe thyroid was diagnosed 1969, and 
treated with antithyroid substances for 1.5 years, and in 
April 1971 with radioactive iodine. Since the age of 10, 
she had experienced a solar dermatitis every spring and 
summer, diagnosed as PMLE in 1965. 

\Vhcn secn. hcr facial skin was diffusely coarsened and 
unevenly infiltrated, particularly over the chceks, nosc 
and chin. with excoriations and easy-bleecling rhagades. 
1-lcr hands were ]arge and reddened with cracks and 
rhagadcs. There were several excoriations on the forearms
and on the lower parts of the legs. Porphyrin levels in 
urine and faeces were normal, and erylhrocytes and bone 
marrow showed no UV-light fluorescencc. 

The histological pictllre of thc "spontaneous" lesions 
and 1he papular test reactions was consistent with PMLE. 

Case 5 

A 35-year-old woman; no instances of phototensitivity or 
allergic disease in her pedigrec. For 3 years she had 
had recurrent erythematous, 11011-scaling maculopapulous 
sk.in eruptions on her face and forearms which grcw worse 
every spring and summer. After a sbort lime .in the sun, 
July 1971, she experienced severe itching and eruptions 
on all light-exposcd areas. Porphyrin Jevels in crythrocytes 
urine and faeces were normal. 

The histological picture of the "spontaneous" lesions and 
thc papular test reactions was consistens with PM LE. 

None of the patients were receiving drug lherapy at the 
I ime of thc pretreatment test and subsequently only beta
carotenc. 

RESULTS 

The minimal erythema dose (MED) bcfore, during 
and after beta-carotene treatment is given in Fig. 1 
for all 5 patients. In Fig. l the MED of a control 
group with 2 standard deviations is indicated. Thus 
3 of the 5 patients fell within this range. One 
patient had a higher, and one a Jower MED. The 
effect of the beta-carotene treatment on the MED 
is also shown in Fig. 1. As is clearly seen, the 
beta-carotene treatment at dosages used in this 
investigation gave an appreciable increase in light
tolerance. The MED increased several times (3-60) 
after a few months' treatment. Even after 2 weeks' 
treatment a significant increase in light tolerance 
was found in the 4 patients who were tested after 
this period of treatment. Three of the 5 patients 
were light tested about l month after the beta
carotene treatment was discontinued. For these 
patients the MED dropped considerably (25-
50 % ) but not to the pre-treatment level. 

The papular reactions came between 50 and 90 
seconds for all 5 patients (Tablc I). On the aver-
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Fig. 1. Minimal erythema dose in seconds beforc, during 
and afler beta-carotene treatmenl of lhe 5 patients with 
PMLE. Dolted lines indicate period without any trealment. 
The dark area shows 1he range of normal minimal 
erythema dose (MED) wilh 2 standard deviati ons. 

age, this is approximately 5 times the MED, al
though this factor varied for the different pa
tients. 

The papular reaction appearing on PMLE pa
tient was more persistent. For this reason we did 
not want to induce these reactions when the pa
tients came for subsequent check-ups. Thus we 
can only cite the highest dose used in the test 
which did not cause papular reactioos (see Table 
T), rather than the lowest dose that gave papular 
reactions after beta-carot�ne treatment, since the 
former (highest possible test doses) wcre not given 
<luring treatment. 

The clinical effect was good in all patients. They 
were advised not to expose themselves more than 
usual to the sun. During the treatment, patient 
no. 4 was almost completely cured. Patient 3 had 
some renmani hyperkeratotic lesions on the nosc, 
but was considcrably improved. Patients I, 2 and 
5 became more pale on the face and hands but 
had some remaining papules. All patients regarded 
the beta-carotene treatment as a distinct improve
mcnt. 

The beta-carotene content in the serum was, for 
4 of the patients, within normal limits (2.6-5 ,uM/1) 
before the treatment and I patient had 11.0 riM /1. 
Duri ng thc trcatmcnt, beta-carotcnc rcachcd a se
rum conccntration betwccn 9.1 and 75.9 .,,M /1 
with no evident correlation to the clinical result. 
No increase in vitamin A content of the serum 
was found during the treatment period. 
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Table I 

Papular reac1ion 
dose in seconds Minimal 

pro1ection 
After 2 factor for 

Pa1ient MED Before months' papular 
No. sec treatment treatment reaction 

I 26 78 >208 2.7 
2 18 90 > 144 1.6 
3 2 80 > 120 1.5 
4 10 50 > 120 2.4 
5 15 75 > 120 1.6 

DJSCUSSLON 

Protection against sunlight with topical and paren
terat remedies is of great importance for many 
light-sensitive patients. However, the treatment 
available today is not sufficiently cffcctive for 
many patients. There are several topical prepara
tions that give a certain degree of protection. 
Among thc drugs for parentera! use the most com
monly known is chloroquin. Yet it has serious 
side-effects which limit its value. The search for 
ncw drugs to supplement thc topical preparations 
is therefore of importance. Be.ta-carotene has been 
used successfully in the treatment of erythropoietic 
protoporphyria and a few cases of solar urticaria 
(16, 22). In the present study we have investigated 
the effect of beta-carotene on polymorphous light 
eruptions. A purely clinical cvaluation of the ef
fcct of a solar-protective agent is rather difficult. 
As the sunshine intensity and the lime the patient 
spends out-doors varies considerably, it is very 
difficult to obtain reliable results without a stan
dardization of the light exposure. In our opinion 
the best method is to ligbt-test the patient witb a 
Xenon lamp on a usually clothes-protected area 
of the skin <luring the treatment period. By using 
quartz optics in the lamp, a spectrum similar to 
sunlight is obtained although somewhat shorter 
wavelengths may be included. 

According to most investigators the MED is not 
decreased in PMLE but might vary somewhat 
more than in control group. The findings of the 
present study are in agreement with this concept. 
It i s  also known that by testing with a dose of 5-8 
MED one initiates PMLE eruptions on the test 
site. In the present investigation the same finding 
was made and histological examinations of the le
s:ons verified the PMLE nature of the induced 
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lesions. The administration of about 100 mg of 
beta-carotcnc per day gives, after a trcatmcnt 
period of 2-4 weeks, an approximately fivefold 

MED incrcase. When the administration of bcta
carotenc was discontinued, the light sensitivity 
slowly increased again (Fig. I). 

For thc PMLE patient the liability lo get �olar 
erythema is no more pronounced than for othcr 
people. The problem for the patient is the papular 
lesions that thc patient gets when cxposed to sun
light. In the present study we have found that beta
carotene also give� partial protection against the 
induction of these lesions by Xenon light. Wc have 
not tested the patients so often with the higher 
doses needed to cause papular lesions sincc they 
persist for some time. But from the data we have, 
it is clear that tbe patients can stand at least two 
or perhaps three times as much sunlight beforc 
they get PMLE lesions, when thcy are on beta
carotcnc. Thcre is no reason to believe that the 
protection against the PMLE lesions is not as 
good as against thc erythema reaction, which 
would mcan a four or fivefold better tolcrance. 
Furthermore all patients reported that they could 
1olcrate sunlight in daily life bettcr when on beta
Carotene. The full protective effect was not ob
tained howcver, until the patients had been 011 

beta-carotcne for 2 to 4 weeks. The experimental 
test and thc clinical findings thus gave similar re
sults. rn our opinion beta-carotcnc is of great 
value in the treatment of PMLE. 

In the patients we ha,e studicd there wa� 110 in
crease in thc vitamin A contcnt of thc blood 

during thc beta-carotcne 1reatmcnt, which agrees 
with thc concept that bcta-carotcne is not con
verted to vitamin A in the human (I, 13, 20). 

The bcta-carotenc content of the blood incrcased 
to a maximum o( about 75 ,11M /1 (normal values 
2.6-5 ,uM /1). The only negative side-effccl was a 
slight yellow or orange discoloration of the skin. 
After morc than a month's treatment this disco
loration was very wcak but noticcable in all pa
tients. As yet we do not know if bela-carotcne 
acts mcrcly as an absorbant of light, if it func
tions as fluorescencc quenchcr ( I 0, 12), or in some 
other way. Further studies to clucidate this prob
lem are planned. 
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